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SAFETY PRECAUTIONS

(Read these precautions before use.)

Before using this product, please read this manual and the relevant manuals introduced in this manual carefully and pay full

attention to safety in order to handle the product correctly.
This manual classifies the safety precautions into two categories: [AWARNING] and [ACAUTION].

Indicates that incorrect handling may cause hazardous conditions, resulting in
/\ WARNING

death or severe injury.

Indicates that incorrect handling may cause hazardous conditions, resulting in
/\ CAUTION

minor or moderate injury or property damage.

Depending on the circumstances, procedures indicated by [ACAUTION] may also cause severe injury.

It is important to follow all precautions for personal safety.

Store this manual in a safe place so that it can be read whenever necessary. Always forward it to the end user.

[DESIGN PRECAUTIONS]

/\WARNING

@® Make sure to set up the following safety circuits outside the PLC to ensure safe system operation
even during external power supply problems or PLC failure. Otherwise, malfunctions may cause
serious accidents.

Most importantly, set up the following: an emergency stop circuit, a protection circuit, an interlock
circuit for opposite movements (such as normal vs. reverse rotation), and an interlock circuit (to
prevent damage to the equipment at the upper and lower positioning limits).

Note that when the CPU module detects an error, such as a watchdog timer error, during self-
diagnosis, all outputs are turned off. Also, when an error that cannot be detected by the CPU
module occurs in an input/output control block, output control may be disabled. External circuits
and mechanisms should be designed to ensure safe machinery operation in such a case.

Note that the output current of the 24 V DC service power supply varies depending on the model
and the absence/presence of extension modules. If an overload occurs, the voltage automatically
drops, inputs in the PLC are disabled, and all outputs are turned off. External circuits and
mechanisms should be designed to ensure safe machinery operation in such a case.

Note that when an error occurs in a relay, transistor or triac of an output circuit, the output might
stay on or off. For output signals that may lead to serious accidents, external circuits and
mechanisms should be designed to ensure safe machinery operation in such a case.

@ At Forward/Reverse rotation limits, make sure to wire the contacts with NC, negative-logic. Wiring
contacts with NO, positive-logic may cause serious accidents.

@ In an output circuit, when a load current exceeding the current rating or an overcurrent caused by a
load short-circuit flows for a long time, it may cause smoke and fire. To prevent this, configure an
external safety circuit, such as a fuse.

[DESIGN PRECAUTIONS]

/\CAUTION

@ Simultaneously turn on and off the power supplies of the CPU module and extension modules.




[INSTALLATION PRECAUTIONS]

/\WARNING

Make sure to cut off all phases of the power supply externally before attempting installation or wiring
work. Failure to do so may cause electric shock or damage to the product.

Use the product within the generic environment specifications described in the User's Manual
(Hardware) of the CPU module used.

Never use the product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt
air, Cly, H,S, SO, or NO,), flammable gas, vibration or impacts, or expose it to high temperature,
condensation, or rain and wind.

If the product is used in such conditions, electric shock, fire, malfunctions, deterioration or damage
may occur.

[INSTALLATION PRECAUTIONS]

/N\CAUTION

Do not touch the conductive parts of the product directly. Doing so may cause device failures or
malfunctions.

When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the
ventilation slits of the PLC. Failure to do so may cause fire, equipment failures or malfunctions.

For the product supplied together with a dust proof sheet, the sheet should be affixed to the ventilation
slits before the installation and wiring work to prevent foreign objects such as cutting and wiring
debris.

However, when the installation work is completed, make sure to remove the sheet to provide
adequate ventilation. Failure to do so may cause fire, equipment failures or malfunctions.

Install the product on a flat surface. If the mounting surface is rough, undue force will be applied to the
PC board, thereby causing nonconformities.

Install the product securely using a DIN rail or mounting screws.

Work carefully when using a screwdriver such as installation of the product. Failure to do so may
cause damage to the product or accidents.

Connect the extension cables, peripheral device cables, input/output cables and battery connecting
cable securely to their designated connectors. Loose connections may cause malfunctions.

Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause equipment failures or malfunctions.

- Peripheral devices, expansion board, expansion adapter, and connector conversion adapter

- Extension modules, bus conversion module and connector conversion module

- Battery




[WIRING PRECAUTIONS]

/\WARNING

Make sure to cut off all phases of the power supply externally before attempting installation or wiring

work. Failure to do so may cause electric shock or damage to the product.

Make sure to attach the terminal cover, provided as an accessory, before turning on the power or

initiating operation after installation or wiring work. Failure to do so may cause electric shock.

The temperature rating of the cable should be 80°C or more.

Make sure to wire the screw terminal block in accordance with the following precautions. Failure to do

S0 may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or

damage to the product.

- The disposal size of the cable end should follow the dimensions described in the User's Manual
(Hardware) of the CPU module used.

- Tightening torque should follow the specifications in the User's Manual (Hardware) of the CPU
module used.

- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6 mm or less). Make
sure that the screwdriver does not touch the partition part of the terminal block.

Make sure to properly wire to the terminal block (European type) in accordance with the following

precautions. Failure to do so may cause electric shock, equipment failures, a short-circuit, wire

breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should follow the dimensions described in the User's Manual
(Hardware) of the CPU module used.

- Tightening torque should follow the specifications in the User's Manual (Hardware) of the CPU
module used.

- Twist the end of strand wire and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the connected parts are directly
stressed.

Make sure to properly wire to the spring clamp terminal block in accordance with the following

precautions. Failure to do so may cause electric shock, equipment failures, a shortcircuit, wire

breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Twist the ends of stranded wires and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the connected parts are directly
stressed.




[WIRING PRECAUTIONS]

/\CAUTION

Perform class D grounding (grounding resistance: 100 Q or less) of the grounding terminal on the

CPU module with a wire 2 mm? or thicker. Do not use common grounding with heavy electrical

systems (refer to the User's Manual (Hardware) of the CPU module used).

Connect the power supply wiring to the dedicated terminals described in this manual. If an AC power

supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.

Do not wire vacant terminals externally. Doing so may damage the product.

Install module so that excessive force will not be applied to terminal blocks, power connectors or 1/0

connectors. Failure to do so may result in wire damage/breakage or PLC failure.

Make sure to observe the following precautions in order to prevent any damage to the machinery or

accidents due to malfunction of the PLC caused by abnormal data written to the PLC due to the

effects of noise.

- Do not bundle the power line and I/O cables together with or lay them close to the main circuit,
high-voltage line, load line or power line. As a guideline, lay the power line and 1/O cables at least
100 mm away from the main circuit, high-voltage line, load line or power line.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/\WARNING

Do not touch any terminal while the PLC's power is on. Doing so may cause electric shock or
malfunctions.

Before cleaning or retightening terminals, cut off all phases of the power supply externally. Failure to
do so in the power ON status may cause electric shock.

Before modifying the program in operation, forcible output, running or stopping the PLC, read through
this manual carefully, and ensure complete safety. An operation error may damage the machinery or
cause accidents.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/N CAUTION

Do not disassemble or modify the PLC. Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do
so may cause equipment failures or malfunctions.

Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause equipment failures or malfunctions.

- Peripheral devices, expansion board, expansion adapter, and connector conversion adapter

- Extension modules, bus conversion module and connector conversion module

- Battery




[OPERATION PRECAUTIONS]

/\CAUTION

@ Construct an interlock circuit in the program so that the whole system always operates on the safe
side before executing the control (for data change) of the PLC in operation. Read the manual
thoroughly and ensure complete safety before executing other controls (for program change,
parameter change, forcible output and operation status change) of the PLC in operation. Otherwise,
the machine may be damaged and accidents may occur by erroneous operations.

@ Note that the whole system may not be reset by the RUN/STOP/RESET switch when the CPU module
or intelligent function module detects an error, such as a watchdog timer error, during self-diagnosis.
In such cases, turn the power off and on again.

[DISPOSAL PRECAUTIONS]

/\CAUTION

@ Please contact a certified electronic waste disposal company for the environmentally safe recycling
and disposal of your device.

[TRANSPORTATION PRECAUTIONS]

/N CAUTION

® The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in
the general specifications of the User's Manual (Hardware) of the CPU module by using dedicated
packaging boxes and shock-absorbing palettes. Failure to do so may cause failures in the PLC. After
transportation, verify operation of the PLC and check for damage of the mounting part, etc.




INTRODUCTION

This manual contains text, diagrams and explanations which will guide the reader in the correct installation, safe use and

operation of the positioning module of MELSEC iQ-F series and should be read and understood before attempting to install or
use the module.
Always forward it to the end user.

Regarding use of this product

» This product has been manufactured as a general-purpose part for general industries, and has not been designed or
manufactured to be incorporated in a device or system used in purposes related to human life.

» Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine or passenger
movement vehicles, consult Mitsubishi Electric.

 This product has been manufactured under strict quality control. However when installing the product where major
accidents or losses could occur if the product fails, install appropriate backup or failsafe functions in the system.

Note

« If in doubt at any stage during the installation of the product, always consult a professional electrical engineer who is
qualified and trained in the local and national standards. If in doubt about the operation or use, please consult the nearest
Mitsubishi Electric representative.

« Since the examples indicated by this manual, technical bulletin, catalog, etc. are used as a reference, please use it after
confirming the function and safety of the equipment and system. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

» This manual content, specification etc. may be changed without a notice for improvement.

» The information in this manual has been carefully checked and is believed to be accurate; however, if you notice a doubtful
point, an error, etc., please contact the nearest Mitsubishi Electric representative. When doing so, please provide the
manual number given at the end of this manual.
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RELEVANT MANUALS

Manual name <manual number> Description

MELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware) | Describes the details of hardware of the FX5S/FX5UJ/FX5U/FX5UC CPU module,

<SH082452ENG>

including performance specifications, wiring, installation, and maintenance.

MELSEC iQ-F FX5 User's Manual (Application)

<JY997D55401>

Describes the basic knowledge required for program design, functions of the CPU
module, devices/labels, and parameters.

MELSEC iQ-F FX5 Programming Manual (Program Design)

<JY997D55701>

Describes the specifications of ladders, ST, FBD/LD, and other programs and labels.

MELSEC iQ-F FX5 Programming Manual (Instructions, Standard

Functions/Function Blocks)
<JY997D55801>

Describes the specifications of instructions and functions that can be used in
programs.

MELSEC iQ-F FX5 Positioning Module User's Manual

<SH-081805ENG> (This manual)

Describes the positioning module.

GX Works3 Operating Manual
<SH-081215ENG>

Describes the system configuration, parameter settings, and online operations of GX
Works3.

TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Engineering tool

The software package for the MELSEC programmable controllers.

Global label

A label that is valid for all the program data when multiple program data are created in the project. The global
label has two types: a module specific label (module label), which is generated automatically by GX Works3,
and an optional label, which can be created for any specified device.

Module label

A text string that represents a buffer memory area specific to each module. For the module used, GX Works3
automatically generates this label, which can be used as a global label.

GENERIC TERMS AND ABBREVIATIONS

Unless otherwise specified, this manual uses the following generic terms and abbreviations.

Generic term/abbreviation

Description

Battery

A different name for FX3U-32BL

Extension module

A generic term for FX5 extension modules, FX3 extension modules, and extension modules (extension cable
type and extension connector type)

FX5

A generic term for FX5UJ, FX5U, and FX5UC programmable controllers

FX5 CPU module

A generic term for FX5UJ CPU module, FX5U CPU module, and FX5UC CPU module.

FX5U CPU module

A generic term for FX5U-32MR/ES, FX5U-32MT/ES, FX5U-32MT/ESS, FX5U-64MR/ES, FX5U-64MT/ES,
FX5U-64MT/ESS, FX5U-80MR/ES, FX5U-80MT/ES, FX5U-80MT/ESS, FX5U-32MR/DS, FX5U-32MT/DS,
FX5U-32MT/DSS, FX5U-64MR/DS, FX5U-64MT/DS, FX5U-64MT/DSS, FX5U-80MR/DS, FX5U-80MT/DS, and
FX5U-80MT/DSS

FX5UC CPU module

A generic term for FX5UC-32MT/D, FX5UC-32MT/DSS, FX5UC-64MT/D, FX5UC-64MT/DSS, FX5UC-96MT/D,
FX5UC-96MT/DSS, FX5UC-32MT/DS-TS, FX5UC-32MT/DSS-TS, and FX5UC-32MR/DS-TS

FX5UJ CPU module

A generic term for FX5UJ-24MR/ES, FX5UJ-24MT/ES, FX5UJ-24MT/ESS, FX5UJ-24MR/DS,

FX5UJ-24MT/DS, FX5UJ-24MT/DSS, FX5UJ-40MR/ES, FX5UJ-40MT/ES, FX5UJ-40MT/ESS,
FX5UJ-40MR/DS, FX5UJ-40MT/DS, FX5UJ-40MT/DSS, FX5UJ-60MR/ES, FX5UJ-60MT/ES,

FX5UJ-60MT/ESS, FX5UJ-60MR/DS, FX5UJ-60MT/DS, and FX5UJ-60MT/DSS

FX5 extension power supply module

A generic term for FX5 extension power supply modules (extension cable type and extension connector type)

GX Works3

The product name of the software package, SWnDND-GXWS3, for the MELSEC programmable controllers (The
'n' represents a version.)

1/0 module

A generic term for input modules, output modules, input/output modules, powered input/output modules, and
high-speed pulse input/output modules

Intelligent function module

A generic term for FX5 intelligent function modules and FX3 intelligent function modules

Positioning module

A generic term for FX5-20PG-P and FX5-20PG-D

SD memory card

A generic term for NZ1MEM-2GBSD, NZ1MEM-4GBSD, NZ1MEM-8GBSD, NZ1MEM-16GBSD,
L1MEM-2GBSD, and L1MEM-4GBSD SD memory cards.
An abbreviation for Secure Digital Memory Card. A device that stores data using flash memory.




1 DESCRIPTION

The positioning module is an intelligent function module for high speed, high precision positioning with servo motors or
stepping motors via drive units.

Positioning control is easy

The positioning module controls the position and speed using the positioning data set using GX Works3. 600 positioning data

max. can be set per axis.

Multiple positioning start methods

The positioning module has normal start in addition to high-speed start and multiple axes simultaneous start.

Positioning controls can be started quickly by analyzing in advance the data executed immediately after the current operation
to prevent the analysis time affecting the start. Multiple axes simultaneous start can start the axis to be started and its partner
axis simultaneously using the same timing. Further, block start that operates sequentially according to multiple positioning
start data groups is also possible.

Abundant positioning control functions

The positioning module includes positioning control functions such as OPR control, positioning control, and manual control,

etc., and can also use sub functions such as limits and additional functions in counterpoints to these controls.

HOPR control

Near point dog, stopper, count, data set, and Limit switch combined-use are available as OPR control methods for "Machine
OPR".

EMajor positioning control

The major positioning control methods are position control, speed control, position-speed switching control, and position-
speed switching control, etc. Position and speed controls, etc., can be set for each axis using the timing chosen by the
operator, and can also implement interpolation control using multiple axes.

BAdvanced positioning control
Multiple positioning data can be positioned continuously using a single positioning start. Further, multiple positioning data can
comprise one block, and continuous multiple block positioning is also possible.

EManual control
Manual operations are classified as JOG operations, inching operations, and manual pulse generator operations.

BSub function
Sub functions compensate or limit the control, or add functions to the control during positioning. More appropriate and highly
accurate control can be performed by using these sub functions.

Programming is easy

Using positioning module special commands such as absolute OPR commands, positioning start commands, and teaching

commands, etc., enables programs to be simplified. Further, using a function block (FB) enables reduced programming/
debugging man hours and improved program readability.

1 DESCRIPTION
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High maintainability

The positioning module can be maintained easily as described below.

» By the external I/O signal monitor function which enables the error information and module information for the positioning
module to be monitored, the external I/O status can be checked.

« The history monitor functions, which enable the start history, error history, and warnings history to be monitored during
positioning operations, enables the positioning module operations status to be checked.

» By the event history function, the information of error occurred in the positioning module can be stored.

» Checking the parameters and monitoring the control status using GX Works3 for monitoring and testing makes debugging
more efficient.

1 DESCRIPTION
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2 SPECIFICATIONS

This chapter describes the positioning module specifications.

2.1  General Specifications

General specifications other than those described below are the same as for the connected CPU module.
See the following manuals for the general specifications.
[TIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

Items Specifications
Dielectric withstand voltage 500 V AC for 1 minute Between all terminals and ground terminal
Insulation resistance 10 MQ or higher by 500 V DC insulation resistance tester

2.2 Power Supply Specifications

Describes the power source specifications.

Items Specifications
FX5-20PG-P ‘ FX5-20PG-D
External power supply Power source voltage 24 V DC +20%, -15%

Allowable instantaneous power failure time | Operation continues when the instantaneous power failure is shorter than 5 ms.

Current consumption 120 mA | 165 mA

2.3 Performance Specifications

Describes the performance specifications.

Items Specifications
FX5-20PG-P | FX5:20PG-D
Number of control axes 2 axes
Pulse output form Transistor ‘ Differential driver
Interpolation function 2-axis linear interpolation, 2-axis circular interpolation
Control method PTP (Point-To-Point) control, path control (line and arc can be set), speed control, speed-

position switching control, position-speed switching control

Control unit mm, inch, degree, pulse
Positioning data 600 data/axis
Module Data Backup Function Save the positioning data and block start data using (battery-free) flash ROM

2 SPECIFICATIONS 1
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Items

Specifications

FX5-20PG-P FX5-20PG-D
Positi | Positioning system PTP control: Incremental system/absolute system
oning Speed-position switching control: Incremental system/absolute system
Position-speed switching control: Incremental system
Path control: Incremental system/absolute system
Positioning range HEWhen using the absolute system
+ -214748364.8 to 214748364.7 um
+ -21474.83648 to 21474.83647 inch
* 0 to 359.99999 degree
+ -2147483648 to 2147483647 pulse
HEWhen using the incremental system
+ -214748364.8 to 214748364.7 um
+ -21474.83648 to 21474.83647 inch
+ -21474.83648 to 21474.83647 degree
+ -2147483648 to 2147483647 pulse
EWhen using speed-position switching control (INC mode) and position-speed switching control
* 010 214748364.7 um
» 0to 21474.83647 inch
* 0to 21474.83647 degree
* 0to 2147483647 pulse
BWWhen using speed-position switching mode (ABS control)*1
» 0 to 359.99999 degree
Speed commands 0.01 to 20000000.00 mm/min
0.001 to 2000000.000 inch/min
0.001 to 3000000.000 degree/min
1 to 5000000 pulse/s
Acceleration/deceleration processing Trapezoidal acceleration/deceleration, S-curve acceleration/deceleration
Acceleration/deceleration time 1 to 8388608 ms: both acceleration and deceleration times have 4 settable patterns
Sudden stop deceleration time 1 to 8388608 ms
Start 1-axis linear control 0.5 ms
time™ -
1-axis speed control 0.5ms
2-axis linear interpolation control (Composite 0.65 ms
speed)
2-axis linear interpolation control (reference axis 0.65ms
speed)
2-axis circular interpolation control 0.83 ms
2-axis speed control 0.83 ms
Quick | Start with a positioning start signal 30 us
start Start with an external command signal 20 ps
functi
on23
Start time adjustment function™ 0.00 to 10000.00 ms (in increments of 0.01 ms)
External connection method 40-pin connector, spring clamp terminal (differential driver common terminal)'5
Applic | 40-pin connectors | When using AGCON1 or Wire from 0.088 mni to 0.3 mm (AWG28 to 22)
able ABCON4
p°ger When using AGCON2 Wire from 0.088 mni to 0.24 mni (AWG28 to 24)
cable
size Spring clamp Single wire, Strand wire AWG24 to 16 (0.2 to 1.5 mnr)
terminal (Material: Copper wire)
(differential driver "o 1o5 with insulation AWG23 to 19 (0.25 to 0.75 mn)
common terminal) sleeve
Ferrules without insulation AWG23 to 16 (0.25 to 1.5 mm)
sleeve

External wiring connector

ABCON1, ABCON2, A6CON4 (sold separately)

Maximum output pulse

200000 pulse/s ‘ 5000000 pulse/s

Maximum manual pulse generator input frequency

100000 pulse/s

Manual pulse generator 1 pulse input magnification

X1 to X 10000

Maximum connection distance between servos

2m ‘10m

Number of write accesses to flash ROM

100000 times maximum

Number of occupied I/O points

8 points

2 SPECIFICATIONS
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Items Specifications
FX5-20PG-P FX5-20PG-D

Applicable CPU module * FX5UJ CPU module (From the first)
* FX5U CPU module (Ver.1.050 or later)
« FX5UC CPU module™® (Ver.1.050 or later)

Applicable engineering tool | FX5UJ CPU module GX Works3 (Ver.1.060N)
FX5U/FX5UC CPU module GX Works3 (Ver. 1.035M or later) GX Works3 (Ver. 1.050C or later)

*1 Speed-position switching control (ABS mode) can be used with "degree" control units only.

*2 The positioning data analysis time depends on the operations status of its axis. This manual describes the start time and operations
timing with all axis operations stopped.

*3 The "quick start function" start time is the time from when the start trigger (positioning start signal or external start command signal) is
received until pulse outputs start after positioning data analysis has finished.

*4  Settable only when using the "quick start function".

*5 FX5-20PG-D only

*6 Connecting a FX5UC CPU module requires either a FX5-CNV-IFC or FX5-C1PS-5V.

2.4  External Device Output Interface Specifications

I/0 signals electrical specifications

Input specifications

Signal name Rated input Use voltage ON voltage/ OFF voltage/ | Input Response
voltage/ range current current resistance time
current

Drive unit READY signal (READY) 24V DC/5 mA 19.2 to 17.5V DCormore/ | 7V DC orless/ | Approx.4.7kQ | 4 msorless

Stop signal (STOP) 26.4V DC 3.5 mA or more 1.7 mAor less

Upper limit signal (FLS)
Lower limit signal (RLS)

Zero signal (PG05/PG024) 5V DC/5 mA 45t06.1VDC |2V DC ormore/ 0.5V DC or Approx. 620Q 1 ms or less
2 mA or more less/0.5 mA or
less

24V DC/5 mA 12t026.4V DC | 10V DC or more/ 3V DCorless/ | Approx. 4.7 kQ 1 msor less
3 mA or more 0.2mAor less

ON

r

(1)—»!

vl

OFF

(1) 3 us or less
(2) 1 ms or more

AM26LS32 or equivalent differential receiver (ON/OFF level: ON: 1.8 V or more, OFF: 0.6 V or less)

EWith manual pulse generator connected | 5V DC/14 mA 45t06.1VDC | 25VDCormore/ | 1VDCorless/ | Approx.1.1kQ 100 kHz™"!

Manual pulse generator phase A 2 mA or more 0.2 mAor less
(PULSERA) WPulse width (50% duty ratio)

Manual pulse generator phase B

(PULSER B) ’ (1) -

| L

@ | @

»

<
<

A
A

(1) 10 us or more

(2) 5 us or more

BEWhen the phase is ahead of the phase difference (i.e., Phase A (¢A) is ahead of Phase B (¢B), the positioning
address (current value) increases)

on —1 LT 1
o8 [ S

L)

Lg

(1) 2.5 us or more
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Signal name Rated input Use voltage | ON voltage/ OFF voltage/ | Input Response
voltage/ range current current resistance time
current

Near-point dog signal (DOG) 24V DC/5 mA 19.2t026.4 17.5V DC or more/ | 7V DC or less/ | Approx. 4.3 kQ 1 ms or less

VvV DC 3.5 mA or more 1.7 mAor less
External command signal (CHG) 24V DC/5 mA 19.2t0 26.4 19V DC or more/ 7V DCorless/ | Approx. 7.7 kQ 20 us
VvV DC 2.7 mA or more 0.8 mAor less
*1  Value of response frequency.
Output specifications
Signal name Rated load Rated load Max. load Max. voltage | Leakage Response
voltage voltage range | current/ drop when current when | time
Inrush the device is | the device is
current turned ON turned OFF
Deviation counter clear signal (CLEAR) 5t024VDC 4.75t0 30V DC | 0.1A/1point/0.4 | 1.5V DC orless | 0.1 mAor less 2 ms or less
A 10 ms or less (resistance load)
FX5-20PG-P 5t024 VDC 4.75to 30 VDC | 50 mA/1 point/ 1.0V DCorless | 0.1 mAorless —

* Pulse output (PULSE F)
« Pulse output (PULSE R)

200 mMA 10 ms
orless

FX5-20PG-D
« Pulse output F (+) (PULSE F+/-)
« Pulse output R (+) (PULSE R+/-)

Differential driver equivalent to AM26C31

HRelationship of the pulse outputs using "[Pr.5] Pulse output mode" and

logic selection”

"[Pr.23] Output signal

The pulse output mode (PULSE/SIGN type, CW/CCW type, Phase A/Phase B type) can be selected using "[Pr.5] Pulse
output mode" according to the drive module specifications.

Further, the output signal logic (positive or negative logic) can be selected using "[Pr.23] Output signal logic selection”.
The relationship between "[Pr.5] Pulse output mode" and "[Pr.23] Output signal logic selection" is described below.

- FX5-20PG-P

This describes the voltage of the terminal using PULSE COM terminals as the standard. (I~ Page 57 Internal I/O interface

circuits) (OFF—High, ON—Low)

"[Pr.5] Pulse output Terminal "[Pr.23] Output signal logic selection™
mode™ jame Positive logic Negative logic
Forward run ‘ Reverse run Forward run ‘ Reverse run
PULSE/SIGN PULSE F
Faupipipiininlinl Famipigineininin
Low Low
PULSE R
High High
Low ow [
CW/CCW PULSE F
Hoh M i T I —
Low Low
PULSE R
High ML High 1.
Low Low
Phase A/Phase B PULSE F
740 I e Y e B M A I IR B
Low Low
PULSE R
¥ I o O 7 e I e N e O
Low Low
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* FX5-20PG-D
As a reference, the voltage of terminals having the differential driver common terminal is shown.(I=5~ Page 57 Internal I/O
interface circuits)

"[Pr.5] Pulse output Terminal "[Pr.23] Output signal logic selection™
mode™ Nanle Positive logic Negative logic
Forward run | Reverse run Forward run ‘ Reverse run
PULSE/SIGN PULSE F+ . .
PULSEF- TR LI LI L LI L L low LI MLt
Low Low
High A
v T I A 0 O Low
PULSE R+ . '
PULSE R- High  — Hgh———————
Low Low
High Highj
Low I Low
Cw/Cccw PULSE F+ Hioh Hioh
. 19 g
PULSE F Low Low
Hioh A I T
Low Low
PULSE R+ ) )
PULSE R- High——————— 1 1 [~ High
Low Low S N S .
High ML High—m
Low Low
Phase A/Phase B PULSE F+ . .
PULSE F- High — — mim High
Low Low L L L
High A e e I e B
low L LI LT LT Low
PULSE R+ . _
PULSE R- High High
Low L L LI L Low S [ S SN [ S [
High i e 0 O
low_ LI L T 1T 1 Low

W"[Pr.5] Pulse output mode" and "[Pr.23] Output signal logic selection"

Set the "[Pr.5] Pulse output mode" and "[Pr.23] Output signal logic selection" according to the specifications of the connected

servo amplifier.

Setting the wrong connection specifications may cause the motor to operate in reverse or not operate at all.

A connection example using the MELSERVO-J4 servo amplifier is described below.

* FX5-20PG-P
"[Pr.5] Pulse "[Pr.23] Output signal Servo amplifier MR-J4- | Connection example
output mode" logic selection" OA logic
Cw/CCW Negative logic Negative logic
o : o : MR-J4-0A
Positive logic Positive logic
- - - - 24V DC

PULSE/SIGN Negative logic Negative logic — 1+ |oPC

Positive logic Positive logic

FX5-20PG-P DOCOM

Phase A/Phase B Negative logic Negative logic

Negative logic Positive logic PULSE F . . PP

Positive logic Negative logic 4< I: ‘: ' \:

Positive logic Positive logic PULSE COM L L
PULSE R I NP %

4<PULSE COMI:; i}
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+ FX5-20PG-D

Cw/CCW Negative logic Positive logic
Positive logic Negative logic
PULSE/SIGN Negative logic Positive logic

Positive logic

Negative logic

Phase A/Phase B

Negative logic

Negative logic

Negative logic

Positive logic

Positive logic

Negative logic

Positive logic

Positive logic

FX5-20PG-D MR-J4-00A
PULSE F+ | (-----_ N PP 2
N N —
PULSEF- |!! L PG
------- °
PULSER+ | (... __ . | NP P
N N —
PULSER- |!! L NG
T_¥ so
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2.5 Part Names

Describes the names of the positioning module parts.

(3] [4] 2-¢4.5 mounting holes

[10]

%’“’G el [5] D |
H 20T s“~‘___|
2 ] J
RUNO ;_[7]
—
(8]
(1]
9]
[1] I
_--"T T
- <—[12]
PR
= )
Hf =
+
Cr171 g O
O
T 17
T m
T 17
T 1m
Or—Tr 1
N N N
No. Name Description
(1) Connector for external devices This is the connector for connecting the drive module, mechanical inputs, and manual
pulse generator.
See below for the signal array.
=5~ Page 54 Connector signal array for connecting external devices
AX1: Axis 1, AX2: Axis 2
(2) Expansion cable Cable for connecting the module when adding the positioning module.
3) Differential driver common terminal (FX5-20PG-D only) | See the following for details.
==~ Page 48 Differential Driver Common Terminal
(4) Direct mounting hole Screw holes (2-¢4.5, mounting screw: M4 screw) for direct installation.
(5) Axis display LED (AX1, AX2) See the following for details.
6) POWER LED =5~ Page 24 LED display specifications
(7) RUN LED
(8) ERROR LED
9) Extension connector (for next module) Connector for connecting the extension cable of an extension module.
(10) Name plate The product model name, and manufacturer's serial number are shown.
(11) DIN rail mounting groove The module can be installed on DIN46277 rail (35 mm wide).
(12) DIN rail mounting hook Hook for mounting the module on a DIN rail.
(13) Pullout tab They are used when drawing out an extension cable.
(14) Power connector Connector for connecting the power cable. ([“=~ Page 47 Power Supply Wiring)
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LED display specifications

The LED display specifications are described below.

O: OFF, l: ON, @: Flashing (flashing interval: ON: 200 ms/OFF: 200 ms)
Positioning module status LED display Indication
Power OFF AX10 POWERO Positioning module power is off
AX20 RUNO
ERRORO
Normal operation AX10 POWERMN Axes stopped
(RUN LED is ON, ERROR LED is OFF) AX20 RUNE Axes on standby
ERRORO
AX1H POWERMN Axes in operation
AX20 RUNE
ERRORO
Operation failure AX1@ POWERN Minor error
AX20 RUNE
ERRORN
AX10 POWERMN Moderate error
AX20 RUNE
ERROR®
AX10 POWERN Error (Initial not completed)
AX20 RUNO
ERRORO

2 SPECIFICATIONS
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3 PROCEDURES BEFORE OPERATIONS

This chapter describes the procedures before operation.

1. Module mounting

Mount the positioning module to the CPU module. For details, refer to the following.
LTIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

2. Wiring

Wire the positioning module to the external device.

3. Adding modules
Add positioning modules to the unit configuration diagram for the project using GX Works3.

4. Module settings
Set the positioning module using GX Works3.
For details, refer to [==~ Page 322 Module Parameters.

5. Auto refresh settings
Set the refresh using GX Works3.
For details, refer to [~ Page 328 Refresh settings.

6. Checking connections
Check the the positioning module and the external device connections.

7. Programming
Create the program.
For details, refer to [==~ Page 489 PROGRAMMING.

8. Testrun
Check that the positioning operations operate as they have been designed.
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4 FuNncTIONS LIST

4.1 Control Functions

The positioning module has various functions. This section describes the positioning module functions using the following
classifications.

Positioning functions

Positioning functions are the functions that start the positioning to the designated position using the positioning data, block

start data, and conditions data.

Main functions
HOPR control

"OPR control" is the function that establishes a start point for performing the positioning control, and performs positioning

toward that start point. Use to return a job that is in a position other than HOME to the home position, such as when the power
is turned ON or positioning stops, etc. The "OPR controls" that are registered in the positioning module by default are as
follows: "Positioning start data No. 9001 (OPR control)" and "Positioning start data No. 9002 (quick OPR control)".

EMajor positioning control

This control uses the "positioning data" stored in the positioning module. The positioning controls, such as the position control
and speed control, are executed by setting the required items in this positioning data and starting that positioning data.
Further, this can be used to set how to control continuous positioning data (e.g., positioning data No. 1, 2, 3..., etc.) by setting
the "operations pattern” in the "positioning data".

BAdvanced positioning control

This control uses the "positioning data" stored in the positioning module to implement the "block start data". The applicable

positioning controls can be implemented as described below.

» Several continuous positioning data are handled as a "block", and a user-defined block is implemented in the designated
order.

* Implemented by adding "Conditions judgment" to the position and speed controls, etc.

» The positioning data for multiple axes start simultaneously. (The pulse is output to multiple servos simultaneously)

» The designated positioning data are implemented repeatedly.

EManual control

The positioning module outputs user-defined pulse trains and implements control by receiving external signals input to the
positioning module. Use manual control when moving a workpiece to a user-defined position (JOG operations) or micro-
adjusting the positioning (inching operations, manual pulse generator operations), etc.

Sub function

Implements control compensation, limits, and adds functions, etc., when implementing the main functions.

Common functions

These implement common controls when using the positioning module, such as "Module initialization function" and "Module

data backup function", etc.

4 FUNCTIONS LIST 2
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4.2

Positioning Functions

A list of the positioning functions startup methods are described below.

Positioning start method

Description

Normal start This function can start positioning controls using the simplest methods. Major positioning controls and advanced
positioning controls can be started in this mode.
Quick start This function quickly starts the positioning data that is implemented immediately afterwards using advance

analysis. This function can start the major positioning controls.

Multiple axes simultaneous start

This function starts multiple axes simultaneously at the pulse output level.

4.3

Main Functions

A summary of the main positioning control functions used by the positioning module is described below.

Main functions

Description

OPR control Machine OPR control

Check the mechanical positioning start point using near-point dog and
stopper, etc. The data set method does not generate axis travel as the
current position is deemed to be the home position. (Positioning start No.
9001)

Fast OPR control

Moves the the OP address position ([Md.21] feeder value) stored in the
positioning module according to OPR control. (Positioning start No. 9002)

Major positioning Position control

control

Linear control

* 1-axis linear control

* 2-axis linear interpolation
control

Moves to the position specified by the travel amount and the address set in
the positioning data using linear path.

Fixed-feed control
« 1-axis fixed-feed control
« 2-axis fixed-feed control

Moves positioning by the travel amount specified by the travel amount set in
the positioning data. (In fixed amount feed control, the "[Md.20] Current
feed value" is set to 0 at the start. Further, 2-axis fixed amount feed control
is fed the fixed amount for a linear path by interpolation.)

2-axis circular interpolation
control

Moves to the position specified by the address, travel amount,
compensation point, and center point, etc., set in the positioning data using
circular path.

Speed control

Speed control
* 1-axis speed control
* 2-axis speed control

Continuously outputs pulses according to the designated speed set in the
positioning data.

Speed-position switching control

Performs the speed control, and then position control (Positioning with the
specified address or movement amount) immediately after that by turning
on speed-position switching signal.

Position-speed switching control

Implements the initial position control, and then implements continuous
speed control (i.e., continuously outputs pulses according to the designated
speed) by turning ON the "position-speed switching signals".

Other controls

Current value change

Changes the value in ([Md.20]) Current feed value to the address set in the

positioning data.

The following two methods can be used. (Machine feed value cannot be

changed)

« The current value is changed using positioning data

« Current value change using the start No. for a current value change (No.
9003)

NOP instruction

A control method that is not executed. If the NOP command has been set,
the operation of the next data starts and the NOP command is not
implemented.

JUMP instruction

Unconditionally or conditionally jumps to the specified positioning data No.

LOOP

Implements loop control using repeated LOOP to LEND.

LEND

Returns to the start of loop control using repeated LOOP to LEND.

4 FUNCTIONS LIST
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Main functions

Description

Advanced Block start (normal start)

With one start, executes positioning data in a block in the set order.

positioning control Condition start

Judges the condition set in Condition data for the specified positioning data,
and executes Block start data.

When the condition is established, Block start data is executed.

When not established, that block start data is ignored, and the block start
data of the next point is implemented.

Wait start

Judges the condition set in Condition data for the specified positioning data,
and executes Block start data.

When the condition is established, Block start data is executed. When not
established, the control stops (waits) until the condition is established.

Simultaneous start

Simultaneously implements the positioning data having the number for the
axis specified using the conditions data. (Outputs pulses at the same
timing.)

Repeated start (FOR loop)

Repeats the program from the block start data set with FOR loop to the
block start data set in NEXT for the specified number of times.

Repeated start (FOR condition)

Repeats the program from the block start data set with FOR condition to the
block start data set in NEXT until the conditions set in Condition data are
established.

Manual control JOG operation

Pulses are output to the drive module only when the JOG start signal is ON.

Inching operation

Outputs micro travel amount pulses to the drive module using manual
operations. (Implements micro-adjustments using JOG start signals)

Manual pulse generator operation

Outputs the pulses specified by the manual pulse generator to the drive
module. (Implements micro-adjustments using the pulse level)

In major positioning control (advanced positioning control), the "operation pattern" can be used to set whether or not to

implement positioning data continuously. A summary of "operation patterns" is described below.

Operation pattern Description

Independent positioning control (positioning If "Single positioning control" is set in the operation pattern for the positioning data that has started, only
complete) the specified positioning data is implemented, and then positioning ends.

Continuous positioning control If "Continuous positioning control" is set in the operation pattern for the positioning data that has started,

after the specified positioning data has been implemented, the device pauses, and then implements the
next positioning data as a continuation.

Continuous path control If "Continuous path control" is set in the operation pattern for the positioning data that has started, the

specified positioning data is implemented, and then the next positioning data is implemented as a
continuation without decelerating and stopping.

4 FUNCTIONS LIST
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4.4

Sub Function, Common Function

Sub function

A summary of the sub functions used in positioning control by the positioning module is described below.

Sub function

Description

Sub functions specific to
machine OPR

OPR retry function Retries the machine OPR with the upper/lower limit switches during the machine OPR.
This allows the machine OPR to be performed even if the axis is not returned to a position
before the near-point dog with operations such as the JOG operation.

OP shift function After the machine OPR, this function compensates the position by the specified distance

from the machine OP position and sets that position as the OP address.

Function to compensate
control

Backlash compensation function

Compensates the backlash amount of the machine system. Feed pulses equivalent to the
set backlash amount are output each time the movement direction changes.

Electronic gear function

By setting the movement amount per pulse, this function can freely change the machine
movement amount per commanded pulse. A flexible positioning system that matches the
machine system can be structured with this function by setting the travel amount per
pulse.

Near pass function™

This function suppresses machine vibration during speed changes using continuous path
control during interpolation control.

Output timing selection of near pass
control

During continuous path control, this function selects the output timing during the next
positioning data implementation for the difference between the actual positioning end
address and the end address set using the positioning data (Ad).

Function to limit control

Speed limit function

If the command speed exceeds [Pr.8] Speed limit value during the control, this function
limits the command speed to within the setting range of [Pr.8] Speed limit value.

Torque limit function?

If the torque generated by the servo motor exceeds [Pr.17] Torque limit setting value
during the control, this function limits the generated torque to within the setting range of
[Pr.17] Torque limit setting value.

Software stroke limit function

If a command outside of the upper/lower limit stroke limit setting range, set in the
parameters, is issued, this function will not execute the positioning for that command.

Hardware stroke limit function

Performs the deceleration stop with the limit switch connected to the positioning module's
connector for external devices.

Functions that change
control details

Speed change function

Changes the speed during positioning.
Set the new speed in ([Cd.14] New speed value), the speed change buffer memory area,
and change the speed with ([Cd.15]) Speed change request.

Override function

Changes the speed during positioning within a percentage of 0% to 300%. Execute this
function using [Cd.13] Positioning operation speed override.

Acceleration/deceleration time change
function

This function changes the acceleration and deceleration time during speed changes.

Torque change function

Changes Torque limit value during the control.

Target position change function

Changes the target position during positioning. The position and speed can be changed
simultaneously.

Function related to
positioning start

Pre-reading start function

If the positioning start is requested while Execution prohibition flag is on, no pulse is
output, and when Execution prohibition flag is turned off and detected, outputting pulses
is started within 0.88 ms.

Start time adjustment function

After the start trigger was input with the quick start function, this function starts outputting
pulses after the preset time has passed.

Absolute position restoration function

This function restores the absolute position of a specified axis.

Function related to
positioning stop

Stop command processing for
deceleration stop function

Selects a deceleration curve when a stop cause occurs during the deceleration stop
processing to speed 0.

Continuous operation interrupt
function

Interrupts the continuous operation. When this request is accepted, the operation will stop
at the completion of the positioning data being executed.

Step function

Temporarily stops the operation to check the positioning operation during debugging and
other operation. The operation can be stopped for each Automatic deceleration or
Positioning data.
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Sub function

Description

Other functions Skip function

Pauses (decelerates to stop) the positioning being executed when Skip signal is input,
and performs the next positioning.

M code output function

This function implements subsidiary task commands (such as stopping clamps or drills
and changing tools) corresponding to the M code numbers using the numbers 0 to 65535,
which can be set for each positioning data.

Teaching function

Stores the address positioned with the manual control in positioning address of the
specified positioning data number.

Command in-position function This function calculates the remaining distance until the positioning module reaches the

positioning stop position, and turns ON the "Command in-position flag" when the value is
less than the set value.

When performing another subsidiary work before the control ends, use this function as a
trigger for the subsidiary work.

Acceleration/deceleration processing This function adjusts the control acceleration and deceleration speeds.

setting function

function

Deceleration start flag function To inform the stop timing, this function turns on Deceleration start flag when the speed
status is changed from the constant speed or acceleration to deceleration during the
position control whose operation pattern is Positioning complete.

During uncompleted OPR operation Sets whether or not to execute the positioning control when OPR request flag is on.

Interrupt function

Generates an interrupt request to the CPU module when an interrupt factor is detected,
and starts an interrupt program.

*1 The near pass function is featured as standard and is enabled only during position control. The function cannot be set to be invalid with

parameters.

*2  To perform Torque limit, a D/A converter module and a drive unit capable of the torque limit command with an analog voltage must be

needed.

*3  An I/O module with arbitrary number of points and a drive unit capable of configuring an absolute position detection system (which is a
Mitsubishi General-Purpose AC Servo and has an absolute position detection function (absolute position data transfer protocol)
equivalent to that of MELSERVO-J4-OA) are needed.

Common functions

A summary of the functions that are implemented as necessary is described below.

Common functions

Description

Module data initialization function

Sets module parameters and module extension parameters (positioning data and block start data) in the
buffer memory and setting values in the module extension parameter file to their factory default settings.

Module Data Backup Function

Saves the module extension parameters (positioning data and block start data) in the buffer memory
currently being used in control into the module extension parameter file.

External I/O Signal Logic Switching Function

Switches 1/0 signal logics according to the equipment connected to the positioning module. For the
system in which signals handled as normally closed contacts (such as Drive unit READY signal and
limit signals) are not used, the parameter logic setting can be controlled without wiring if the setting is
changed to "Positive logic".

External I/O signal monitor function

Monitors External I/O signal using the module's detailed information which can be displayed on the
system monitor page of GX Works3.

History Monitor Function

Monitors the error history, warning history, and start history of all axes.

Event history function

Stores the error occurred in the positioning module in the data memory of the CPU module or the SD
memory card as events.

Amplifier-less operation function

Performs positioning controls without a drive unit. This function is used for debugging user programs at
start-up or simulating positioning operation.
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4.5 Combining Main and Sub Functions

The positioning controls used by the positioning module implement control using a combination of main and sub functions as

necessary.
©: Must be combined
O: Combinations possible
A: Combinations have limitations
X: Cannot be combined

Main functions Combinations with Functions Specific to Machine OPR
operation patterns OPR retry function OP shift function
OPR control Machine OPR control X @) O
Fast OPR control X X X
Major Position control | 1-axis linear control O X X
positioning 2-axis linear O X X
control interpolation control
1-axis fixed-feed control | A™ X X
2-axis fixed-feed control | A" X X
(interpolation)
2-axis circular O X X
interpolation control
Speed control (axes 1 and 2) N X X
Speed-position switching control NG X X
Position-speed switching control A" X X
Other controls Current value change NG X X
NOP instruction X X X
JUMP instruction X X X
LOOP to LEND X X b3
Manual control | JOG operation, Inching operation X X X
Manual pulse generator operation X X X

*1 The operation pattern is a setting for "positioning data".
*2 Continuous path control settings not possible
*3 Only independent positioning control is settable
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OPR control Machine OPR control O O 4 X
Fast OPR control O O X
Major Position control | 1-axis linear control O O @]
positioning 2-axis linear O O O
control interpolation control
1-axis fixed-feed control | O O X
2-axis fixed-feed control | O O
(interpolation)
2-axis circular O O O
interpolation control
Speed control (axes 1 and 2) O O X
Speed-position switching control O O X
Position-speed switching control O @] X
Other controls | Current value change X O X
NOP instruction X X X
JUMP instruction X X X
LOOP to LEND X X X
Manual control | JOG operation, Inching operation O O X
Manual pulse generator operation O @] X

*4 The near pass function is a standard feature. The near pass function is enabled only when setting the continuous path control for
position control operations.
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OPR control Machine OPR control O O X (¢
Fast OPR control O O X o
Major Position control | 1-axis linear control O O O o
positioning 2-axis linear O O O o
control interpolation control
1-axis fixed-feed control | O O O o
2-axis fixed-feed control | O O O o
(interpolation)
2-axis circular O O O o
interpolation control
Speed control (axes 1 and 2) O O O o
Speed-position switching control O @] @] o
Position-speed switching control O @] @] (¢
Other controls | Current value change X X O (€}
NOP instruction X X X (@)
JUMP instruction X X X @)
LOOP to LEND X X X @)
Manual control | JOG operation, Inching operation O O X o
Manual pulse generator operation X O O o

OPR control Machine OPR control A" N A" O
Fast OPR control O O O O
Maijor Position control | 1-axis linear control O O O O
positioning 2-axis linear O O O O
control interpolation control
1-axis fixed-feed control | O O O O
2-axis fixed-feed control | O O O O
(interpolation)
2-axis circular O O O O
interpolation control
Speed control (axes 1 and 2) O O O O
Speed-position switching control O O O O
Position-speed switching control O O O O
Other controls | Current value change X X X X
NOP instruction X X X X
JUMP instruction X X X X
LOOP to LEND X X X X
Manual control | JOG operation, Inching operation N N N O
Manual pulse generator operation X X X O

*5 Disabled during creep speed.

*6 Cannot be combined with inching operations. (Inching operations do not process acceleration and deceleration.)
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OPR control Machine OPR control X X X X
Fast OPR control X X X X
Major Position control | 1-axis linear control N O O @]
positioning 2-axis linear X O O O
control interpolation control
1-axis fixed-feed control | X O O O
2-axis fixed-feed control | X O
(interpolation)
2-axis circular X O O O
interpolation control
Speed control (axes 1 and 2) X O O @]
Speed-position switching control X O O O
Position-speed switching control X O O O
Other controls Current value change X X X X
NOP instruction X X X X
JUMP instruction X X X X
LOOP to LEND X X X X
Manual control | JOG operation, Inching operation X X X X
Manual pulse generator operation X X X X

*7 Disabled during continuous path control.

OPR control Machine OPR control X O X ©
Fast OPR control X O X o
Major Position control | 1-axis linear control O O O o
positioning 2-axis linear O O O [©)
control interpolation control
1-axis fixed-feed control | O O O o
2-axis fixed-feed control | O (¢}
(interpolation)
2-axis circular O O O (¢}
interpolation control
Speed control (axes 1 and 2) X O O o
Speed-position switching control O O O ©
Position-speed switching control O O O o
Other controls | Current value change O X X X
NOP instruction X X X X
JUMP instruction X X X X
LOOP to LEND X X X X
Manual control | JOG operation, Inching operation X X X N
Manual pulse generator operation X X X (@)

*8 Cannot be combined with inching operations. (Inching operations do not process acceleration and deceleration.)
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OPR control Machine OPR control X X X X
Fast OPR control X X X X
Major Position control | 1-axis linear control O O X O
positioning 2-axis linear O O X O
control interpolation control
1-axis fixed-feed control | O O X O
2-axis fixed-feed control | O X O
(interpolation)
2-axis circular O O X O
interpolation control
Speed control (axes 1 and 2) X O X X
Speed-position switching control O O X O
Position-speed switching control X O X O
Other controls | Current value change O N X X
NOP instruction X X X X
JUMP instruction X X X X
LOOP to LEND X X X X
Manual control | JOG operation, Inching operation X X O X
Manual pulse generator operation X X O X

*9 Implement by changing the current value used in the positioning data. Starting using positioning start No. 9003 is not possible.

OPR control Machine OPR control O X X O
Fast OPR control O X X @]
Major Position control | 1-axis linear control O O O @]
positioning 2-axis linear O A O O
control interpolation control
1-axis fixed-feed control | O O O O
2-axis fixed-feed control | O A O
(interpolation)
2-axis circular O X O O
interpolation control
Speed control (axes 1 and 2) O X O O
Speed-position switching control O N O O
Position-speed switching control O N O @]
Other controls | Current value change X X O O
NOP instruction X X X O
JUMP instruction X X X O
LOOP to LEND X X X O
Manual control | JOG operation, Inching operation N X X O
Manual pulse generator operation X X X O

*10 Cannot be combined with inching operations. (Inching operations doe not process acceleration and deceleration.)

*11 Enabled for reference axes only.

*12 Enabled only when starting deceleration during position control.
*13 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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4.6

A list of the various sub function combinations during one main function control is described below.
O: Combinations possible
A: Combinations have limitations

Combining Various Sub Functions

X: Cannot be combined

Function name Combinable sub functions
OPR retry OP shift function | Backlash Electronic gear
function compensation function
function
Functions specific OPR retry function — O O O
to machine OPR OP shift function @) — O O
Function to Backlash compensation function O @] — @]
compensate control g o nic gear function O O O —
Near pass function X X O
Output timing selection of near X X O O
pass control
Function to limit Speed limit function O O O O
control Torque limit function O @] O @]
Software stroke limit function X X O O
Hardware stroke limit function O O O O
Functions that Speed change function L A" O O
ZZ?;ie control Override function N A O O
Acceleration/deceleration time @) O O O
change function
Torque change function O O O O
Target position change function X X O O
Function related to | Start time adjustment function X X O O
positioning start Restart function X X O O
Pre-reading start function X X O O
Absolute position restoration function X X O O
Function related to | Step function X X O O
positioning stop Stop command processing for X X O @]
deceleration stop function
Continuous operation interrupt X X @] O
function
Stop process function @] @] @] O
Other functions Skip function X X @] O
M code output function X X O O
Teaching function X X X X
Command in-position function X X O O
Acceleration/deceleration @) O O O
processing function
Deceleration start flag function X X O O
During uncompleted OPR @) O O O
operation setting function
Interrupt function”? O O O O

*1 Speed cannot be changed to 0.

*2 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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Function name

Combinable sub functions

Near pass
function

Output timing
selection of near
pass control

Speed limit
function

Torque limit
function

Functions specific
to machine OPR

OPR retry function

X

OP shift function

Function to
compensate control

Backlash compensation function

Electronic gear function

Ol Of x

Near pass function

O|lO| O] x| x

Output timing selection of near
pass control

(@)

O|O0|0|0|0O|0O

O|O0|0|0|0O|0O

Function to limit
control

Speed limit function

(@)

Torque limit function

Software stroke limit function

Hardware stroke limit function

Functions that
change control
details

Speed change function

Override function

Acceleration/deceleration time
change function

O|O0|O|0O|O|0O|0O

O|O|O|0O|O|0O|0O

O|O|O|0O|0O|O

(O NCINCINCANG)

Torque change function

Target position change function

Function related to
positioning start

Start time adjustment function

Restart function

Pre-reading start function

Absolute position restoration function

Function related to
positioning stop

Step function

Stop command processing for
deceleration stop function

O|O|x|O]O|O|0O|O

O|O|x|O]|O|O|O|O

O|O|x|O]|O|O|O|O

O|O|x|O]|O|O|O|O

Continuous operation interrupt
function

(@)

(@)

(@)

(@)

Stop process function

Other functions

Skip function

M code output function

Teaching function

Command in-position function

Acceleration/deceleration
processing function

O|O| x|O|O|O

O|O| x|O|O|O

O|O| x|O|O|O

O|O| x|O|O|O

Deceleration start flag function

(@)

(@)

(@)

(@)

During uncompleted OPR
operation setting function

Interrupt function™

(@]

(@)

(@)

(@)

*3 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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Function name

Combinable sub functions

Software stroke
limit function

Hardware stroke
limit function

Speed change
function

Override function

Functions specific
to machine OPR

OPR retry function

X

N

N

OP shift function

A

A

Function to
compensate control

Backlash compensation function

(@)

(@)

Electronic gear function

Near pass function

Output timing selection of near
pass control

O|O|0|0O]| X

O|O|O0|0|0O|O

O|0| 0O

O|0| 0

Function to limit
control

Speed limit function

(@]

Torque limit function

Software stroke limit function

Ol 0| O

Hardware stroke limit function

O|O0|O|0O

Functions that
change control
details

Speed change function

(O NCINCINCING)

Override function

Acceleration/deceleration time
change function

O|O|0O|O

Ol 0| O

o

o

Torque change function

Target position change function

Function related to
positioning start

Start time adjustment function

Restart function

Pre-reading start function

Absolute position restoration function

Function related to
positioning stop

Step function

Stop command processing for
deceleration stop function

O|O| x|O|O|O|0O|O

O|O| x|O|O|O|0O|O

O|O|x|O|O|O|0O|O

O|O|x|O|O|O|0O|O

Continuous operation interrupt
function

(@)

(@)

(@)

(@)

Stop process function

Other functions

Skip function

M code output function

Teaching function

Command in-position function

Acceleration/deceleration
processing function

O|O|x|O|O|O

O|O|x|O|O|O

O|O|x|O|O|O

Deceleration start flag function

O

O

During uncompleted OPR
operation setting function

(©]

o

Interrupt function””

*4  Speed cannot be changed to 0.
*5 Controls that use external command signals can be used with only of several functions only.

*6 When decelerating due to speed changes or overrides, the deceleration start flag does not turn ON.
*7 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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Function name

Combinable sub functions

Acceleration/
deceleration time
change function

Torque change
function

Target position
change function

Start time
adjustment
function

Functions specific
to machine OPR

OPR retry function

X

OP shift function

Function to
compensate control

Backlash compensation function

Electronic gear function

Near pass function

Output timing selection of near
pass control

O|O0|0|0|0O|0O

O|O0|0|0|0O|0O

O] O|O|O| x| x

O|O|0O|0O]| x

Function to limit
control

Speed limit function

Torque limit function

Software stroke limit function

Hardware stroke limit function

Functions that
change control
details

Speed change function

Override function

O]|O0|O0|0|0O|O

Acceleration/deceleration time
change function

O|O|O|0O|O|0O|O

O|O|O|0O|O|0O|0O

O|O|O|0O|O|0O|0O

Torque change function

o

o

Target position change function

Function related to
positioning start

Start time adjustment function

Restart function

X

Pre-reading start function

Absolute position restoration function

Function related to
positioning stop

Step function

Stop command processing for
deceleration stop function

O|O|x|O]O|O|0O|O

O|O| x|O|O|0O|O

O|O| x|0O|0O|O

O|O| x| X

Continuous operation interrupt
function

(@)

(@)

(@)

(@)

Stop process function

Other functions

Skip function

M code output function

Teaching function

Command in-position function

Acceleration/deceleration
processing function

O|O| x|O|O|O

O|O| x|O|O|O

O|O| x|O|O|O

O|O| x|O|O|O

Deceleration start flag function

(@)

(@)

(@)

(@)

During uncompleted OPR
operation setting function

Interrupt function™®

(@]

(@)

(@)

(@)

*8 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.

4 FUNCTIONS LIST
4.6 Combining Various Sub Functions



Function name

Combinable sub functions

Restart function Pre-reading start | Absolute position | Step function
function restoration
function
Functions specific OPR retry function X X X X
to machine OPR " 5p ghift function x x x x
Function to Backlash compensation function O O X O
compensate control o 4o nic gear function O O O O
Near pass function O @] X @]
Output timing selection of near O O X O
pass control
Function to limit Speed limit function O O X O
control Torque limit function O O X O
Software stroke limit function @) O X O
Hardware stroke limit function @) O X O
Functions that Speed change function O O X O
ZZ?:"Q: control Override function O O X O
Acceleration/deceleration time @) O X O
change function
Torque change function O O X O
Target position change function O O X O
Function related to Start time adjustment function X X X O
positioning start Restart function — X X O
Pre-reading start function X — X @]
Absolute position restoration function X X — X
Function related to Step function O O X —
positioning stop Stop command processing for O O X O
deceleration stop function
Continuous operation interrupt O O X O
function
Stop process function O O X O
Other functions Skip function O O X O
M code output function O O X O
Teaching function X X X X
Command in-position function O O X O
Acceleration/deceleration O O X O
processing function
Deceleration start flag function O O X O
During uncompleted OPR @) O X O
operation setting function
Interrupt function™® O O O O

*9 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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Function name

Combinable sub functions

Stop command
processing for
deceleration stop
function

Continuous
operation
interrupt function

Stop process
function

Skip function

Functions specific
to machine OPR

OPR retry function

X

OP shift function

Function to
compensate control

Backlash compensation function

Electronic gear function

Near pass function

Output timing selection of near
pass control

O] O|O|0O]| X%

Ol O|O|0O| x| x

O|O|O|0O|0O|O

Ol O|O|0O| x| x

Function to limit
control

Speed limit function

Torque limit function

Software stroke limit function

Hardware stroke limit function

Functions that
change control
details

Speed change function

Override function

Acceleration/deceleration time
change function

O|O0|O0|O|O|0O|O

(O NCINCINCINCANOING)

(O NCINCINCINCINOING)

o|Oo|>|O|O|0O|O

Torque change function

Target position change function

Function related to
positioning start

Start time adjustment function

Restart function

Pre-reading start function

Absolute position restoration function

Function related to
positioning stop

Step function

Ol x|O|O0|O|O|O

Stop command processing for
deceleration stop function

O|O|x|O]|O|O|0O|O

O|O|x|O]O|0O|0O|O

O|O|x|O]O|O|0O|O

Continuous operation interrupt
function

(@)

(@)

(@)

Stop process function

Other functions

Skip function

M code output function

AT

Teaching function

X

Command in-position function

Acceleration/deceleration
processing function

O|O|x|0O|0O|0O

O|O|x|O|0O|0O

O|O|x|O|O

Deceleration start flag function

(@)

(@)

O

During uncompleted OPR
operation setting function

Interrupt function”2

(@]

(@)

(@)

*10 Controls that use external command signals can be used with only of several functions only.

*11 M code ON signal ([Md.31] Status: b12) does not turn ON when the M code output is set to the AFTER mode (When 1: AFTER mode is
set in [Pr.18] M code ON signal output timing).

*12 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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Function name Combinable sub functions
M code output Teaching function | Command in- Acceleration/
function position function | deceleration
processing
function
Functions specific OPR retry function X X X O
to machine OPR OP shift function X X X O
Function to Backlash compensation function O X O O
compensate control [ g|o cyronic gear function O X O O
Near pass function @] X O @]
Output timing selection of near O X O O
pass control
Function to limit Speed limit function @] X @] @]
control Torque limit function O X O O
Software stroke limit function O X O O
Hardware stroke limit function @) X O O
Functions that Speed change function O X O O
22?:"9: control Override function O X O O
Acceleration/deceleration time O X O O
change function
Torque change function O X O O
Target position change function O X O O
Function related to | Start time adjustment function O X O O
positioning start Restart function O X O O
Pre-reading start function O X O O
Absolute position restoration function X X X X
Function related to Step function @] X @] O
positioning stop Stop command processing for O X O O
deceleration stop function
Continuous operation interrupt O X O O
function
Stop process function @] X @) O
Other functions Skip function A3 X O O
M code output function — X O O
Teaching function X — X X
Command in-position function O X — @]
Acceleration/deceleration O X O —
processing function
Deceleration start flag function O X O O
During uncompleted OPR O X O O
operation setting function
Interrupt function™'4 O O O O

*13 M code ON signal ([Md.31] Status: b12) does not turn ON when the M code output is set to the AFTER mode (When 1: AFTER mode is
set in [Pr.18] M code ON signal output timing).
*14 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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Function name

Combinable sub functions

Deceleration start flag

During uncompleted OPR
operation setting
function

Interrupt function

Functions specific
to machine OPR

OPR retry function

X

O

OP shift function

Function to
compensate control

Backlash compensation function

Electronic gear function

Near pass function

Output timing selection of near
pass control

O|O|0|0O]| X

(O NCANCINCING)

O]|O0|0|0|0O|0O

Function to limit
control

Speed limit function

Torque limit function

Software stroke limit function

Hardware stroke limit function

Functions that
change control
details

Speed change function

Override function

Acceleration/deceleration time
change function

O|O|O|0O|O|0O|0O

O|O|O|0O|O|0O|0O

Torque change function

Target position change function

Function related to
positioning start

Start time adjustment function

Restart function

Pre-reading start function

Absolute position restoration function

Function related to
positioning stop

Step function

Stop command processing for
deceleration stop function

O|O|x|O]|O|O|0O|O

O|O|x|O]|O|O|0O|O

O]|O|O0|0]O|O|0O|O

Continuous operation interrupt
function

(@)

(@)

(@)

Stop process function

Other functions

Skip function

M code output function

Teaching function

Command in-position function

Acceleration/deceleration
processing function

O|O| x|O|O|O

O|O| x|O|O|O

O] O|O|0O|O|O

Deceleration start flag function

(@)

(@)

During uncompleted OPR
operation setting function

Interrupt function™'®

(@]

(@]

*15 When decelerating due to speed changes or overrides, the deceleration start flag does not turn ON.

*16 There are no limits to combinations with other functions. Identifying the establishment of interrupt conditions is performed at any time.
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5 SYSTEM CONFIGURATION

Describes the configuration functions when using the positioning module.
See the following for the PLC system configuration.
LTIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

CPU module Positioning module

O]
—
I
I
I
e
e
e
e
e
e
e
e
i
—
[ O

Drive module

Manual pulse generator =
(Manual pulser) e

@_

Mechanical inputs (switch)

* Near-point dog

* Limit switch

* External command signal
« Stop signal
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6 WIRING

This section explains the wiring methods, wiring parts, and wiring precautions when using the positioning module.

6.1 Power Supply Wiring

Power connector array

° —n (Green)
o - (Black)
o +  (Red)

Power supply wiring

(1) Red
(2) Black
(3) Green

Positioning
module

24V DC
= —= D ground
(Ground resistance: 100 Q or less)
Grounding

Ground the PLC as stated below.

Perform class D grounding. (Grounding resistance: 100 Q or less)
Ground the PLC independently if possible.
If the PLC cannot be grounded independently, perform the "Shared grounding" shown below.

Other Other Other
PE\C equi&ment P}\C equipr)‘ment PE\C equig‘ment
Independent grounding Shared grounding Common grounding
(Best condition) (Good condition) (Not allowed)

Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

6 WIRING
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6.2

Differential Driver Common Terminal

The differential driver common terminal of the FX5-20PG-D is a spring clamp terminal block.

Signal array

L s

I?S JD%W_E

oM | {2y

fox"]
20
J

(@ns}

+— Differential driver common terminal

Signal name

Signal details

PLS COM

The potential difference between the common of differential driver of the FX5-
20PG-D and the common of the differential receiver of the drive unit
(differential driver compatible) is equalized.

Suitable wiring

The wires to connect the spring clamp terminal block are described below.

No. of wire per terminal

Wire size

Single wire, strand wire

Ferrule with insulation sleeve

Ferrules without insulation
sleeve

One wiring

AWG24 to 16
(0.2 to 1.5mm?)

AWG23 to 19
(0.25 to 0.75mm?)

AWG23 to 16
(0.25 to 1.5mm?)

Wire end treatment

Strip the cable about 10 mm from the tip to connect a wire ferrule at the stripped area. Failure to do so may result in electric
shock or short circuit between adjacent terminals because the conductive part. If the wire strip length is too short, it may result
in the poor contact to the spring clamp terminal part.

Depending on the thickness of the sheath, it may be difficult to insert into the insulation sleeve, so select the wires by referring
to the appearance diagram.

Strand wire/single wire Ferrule with insulation sleeve

Insulation sleeve Contact area
C /] (Crimp area)
10 mm N
Vi L 7| 8mm
2t02.8 mm 14 mm

Check the shape of the wire insertion opening with the following chart, and use the smaller wire ferrule than the described
size. Also, insert the wire with care so that the wire ferrule is in proper orientation. Failure to do so may cause the bite of the
terminal and the damage of the terminal block.

Shape of the wire
insertion opening

Sectional shape of a wire ferrule

FX5-20PG-D
2.4 mm
|
1.5 mm ( When using a tool of the reference product,
— the sectional shape becomes a trapezoid

close to a rectangle.

s

Terminal block
The following table shows wire ferrules and its associated tools compatible with the terminal block. The shape of the wire
ferrule differs depending on the crimp tool to be used, use the reference product. If the product other than referenced products
is used, the wire ferrule cannot be removed. Sufficiently confirm that the wire ferrule can be removed before use.

6 WIRING
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<Reference product>

Manufacturer Sleeve Ferrules model Suitable wiring size Crimp tool
PHOENIX-CONTACT GmbH | Ferrules with insulation Al 0.25-8 YE 0.25 mm? CRIMPFOX 6
& Co. KG sleeve AI0.34-8TQ 0.3, 0.34 mm?2
Al 0.5-8 WH 0.5 mm?
Al 0.75-8 GY 0.75 mm?
Ferrules without insulation A0,25-7 0.25 mm?
sleeve A0,34-7 0.3, 0.34 mm?
A0,5-8 0.5 mm?
A0,75-8 0.75 mm?
Al 1.0-8 1.0 mm?
Al 15-7 1.25, 1.5 mm?

Connection and disconnection of the cable

EConnection of the cable
Fully insert a cable whose end has been properly processed into the wire insertion opening.

If the cable cannot be inserted with this procedure, fully insert the cable while pushing the open/close button with a flathead

screwdriver having a tip width of 2.0 to 2.5 mm. After fully inserting the cable, remove the screwdriver.

<Reference>

Manufacturer

Model

PHOENIX-CONTACT GmbH & Co. KG

SZS 0.4x2.5 VDE

Precautions

Pull the cable or wire ferrule slightly to check that the cable is securely clamped.

EDisconnection of the cable
Push the open/close button of the wire to be disconnected with a flathead screwdriver. Pull out the wire with the open/close

button pushed.

6 WIRING
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6.3  Connector Wiring

This section explains the connectors for connecting external devices. See below for the terminal array.
[=5~ Page 54 Connector for Connecting External Devices

Precautions

Check the terminal array before wiring the positioning module correctly.

Usable connectors

Use the connectors specified by the user for connecting external devices used by the positioning module.
The connector types and recommended crimping tools are described below.

40-pin connector

Type Model Applicable power cable size

Soldered type connector (straight protrusion) ABCON1"! 0.088 to 0.3 mm? (AWG28 to 22) (from the wire)
Crimped type connector (straight protrusion) ABCON2 0.088 to 0.24 mm?2 (AWG28 to 24) (from the wire)
Soldered type connector (both straight/inclined protrusion ABCON4™ 0.088 to 0.3 mm? (AWG28 to 22) (from the wire)
type)

*1 Use wires with a covering diameter of 1.3 mm or less when using 40 pins.
Select wires according to the current value in use.

Precautions

ABCONS (crimped type connector (straight protrusion)) cannot be used.

40-pin connector crimping tool

Type Model Inquiries

Crimping tool FCN-363T-T005/H FUJITSU COMPONENT LIMITED

Ask FUJITSU COMPONENT LIMITED about the connector wiring methods and crimping tool use methods.

Connector wiring methods

For A6GCON1 and A6CON4

1. Loosen and remove the 4 connector screws. Next,
open the connector cover from the connector side.

6 WIRING
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2. Solder the wires, and cover the heat-shrinking tubing

1).

3. Check the terminal array, and wire to the connector. If
the connector is connected to an I/O module, it is not
necessary to connect the FG wires.

4. Insert the connector into one side of the connector
cover, and pass the securing screws all the way
through. Then close the other side of the connector
cover.

5. Tighten the 4 screws.

For AGCON2
This section describes the FCN-363T-T005/H specifications used by AGCONZ2.
Applicable wire size Wire cross-section area | Crimp height Wire cover diameter Stripped wire length
AWG24 0.20 to 0.24 mm? 1.25t01.30 $1.2 or less 3.0t0 4.0
AWG26 0.13 t0 0.16 mm? 1.20t0 1.25 $1.2 or less 3.0t0 4.0
AWG28 0.088 to 0.096 mm? 1.15t01.20 ¢1.2 orless 3.0t0 4.0
Special tools are required for AGCON2 wires.
Ask FUJITSU COMPONENT LIMITED about the tool use methods and adjustments.
6 WIRING
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Point/©

Array the flat cables in the order described below.
A1-5B1>A2..-
(The diagram below shows the view from the connector insertion aperture)

B20|B19|B18|B17|B16|B15|B14 (B13|B12|B11|B10|B09|B08 (B07|B06 |B05|B04 [B03|B02|B01

A20(A19|A18|A17 [A16|A15[A14 [A13|A12|A11]|A10|A09|A08 [A07 [AD6 [AD5 [A04|AD3|A02|A01

Connecting the connectors

Mounting order

1. Connect the wired connector to the module insertion
aperture.

2. Tighten the connector mounting screws X2 (M2.6
screws) (1).

Removal method

When removing, loosen the connector mounting screws X2, and pull out the connector horizontal to the module.
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Wiring example when using shielded cables

A wiring example for noise countermeasures if using the AGCON1 connector is described below.

-
|<\
I
I
I
I
I

Connector

Connector '
(ABCON1) To external device

Shield cable

rive
odule

S5

Positioning
module

/

/
6_________
\
\
\
\
AY

(1) Minimize the distance between the connector and the shielded cable.
(2) Ground the FG wires of 2 mm? min. using the minimum distance. (Securely ground to the base on the positioning module side.)

Shielded cable processing example

A wiring example for noise countermeasures if using the AGCON1 connector is described below.

(1) Strip the outer covering of each shield, and connect the shielded cable shields using conductive tape.
(2) Remove the shielded from any one of the shielded cables, and solder to the FG wires.
(3) Cover using electrical tape.

Connector (A6CON1) assembly

(1) Cover each conducting tape using heat-shrinkable tubing.
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Precautions

* Correctly solder or crimp the connectors for connecting external devices (A6CONDO).
» Securely connect the connectors for connecting external devices (A6CONDO) to the module, and tighten the screws (x2).
» Tighten the connector mounting screws within the tightening range described below.

Screws Tightening range

Connector mounting screws (M2.6 screws) 0.20 to 0.29 N-m

* Place the cables in a duct or clamp them. If not, dangling cable may swing or inadvertently be pulled, resulting in damage to
the module or cables or malfunction due to poor contact.

» Use copper wires with a rated temperature of 80 °C or less to connect to the module.

« If UL conformance is required, use UL-approved connectors.

Point;§

See the following for compatibility with EMC and low voltage directives.

[=5~ Page 545 Standards

Further, it may be possible to reduce the effects of external noise using conforming configurations even if
conformance to EMC and low voltage directives is not required.

6.4 Connector for Connecting External Devices

Connector signal array for connecting external devices

The connector signal array for connecting external positioning module devices is described below.

FX5-20PG-P
Pin layout (seen from the front of the Axis 2 (AX2) Axis 1 (AX1)
unit) Pin No. Signal name Pin No. Signal name
B20 PULSER B- A20 PULSER B+

o

s20l 0 0 |A20 B19 PULSER A- A19 PULSER A+

Bio|l 0 0 A9 B18 PULSE COM A18 PULSE COM

B18| 0 0 |A18 B17 PULSE R A17 PULSE R

B17| 0 0 |A17 B16 PULSE COM A16 PULSE COM

B16| 0 0 [A16 B15 PULSE F A15 PULSE F

B15| 0 0 |A15 B14 CLRCOM Al4 CLRCOM

:1: g g 21: B13 CLEAR A13 CLEAR

szl 0 0 |at2 B12 RDYCOM A12 RDYCOM

B11| 0 0 A1 B11 READY A11 READY

B1o|l 0 0 [A10 B10 PGOCOM A10 PGOCOM

B9 00 |A9 B9 PG05 A9 PGO05

Bs | 0 0 [A8 B8 PG024 A8 PG024

B7 | 0 0 |A7 B7 coMm A7 coMm

B6 00 |A6 B6 COoM A6 CcoM

B5 0 0 |A5

B4 00 laa B5 CHG A5 CHG

B3 0110 |as B4 STOP A4 STOP

B2 00 |A2 B3 DOG A3 DOG

B1 00 )A1 B2 RLS A2 RLS
— B1 FLS A1 FLS
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FX5-20PG-D

Pin layout (seen from the front of the Axis 2 (AX2) Axis 1 (AX1)
unit) Pin No. Signal name Pin No. Signal name
B20 PULSER B- A20 PULSER B+
B20 ﬁ A20 B19 PULSER A- A19 PULSER A+
Bio|l 0 0 |A19 B18 PULSE R- A18 PULSE R-
B18| 0 0 |A18 B17 PULSE R+ A17 PULSE R+
B17| 0 0 |A17 B16 PULSE F- A16 PULSE F-
B16| 0 0 |A16 B15 PULSE F+ A15 PULSE F+
B15( 0 0 |A15 B14 CLRCOM A14 CLRCOM
B14( 0 0 |A14 B13 CLEAR A13 CLEAR
:12 g g 212 B12 RDYCOM A12 RDYCOM
B11| 0 0 [A11 B11 READY A11 READY
B1o|l 0 0 |A10 B10 PGOCOM A10 PGOCOM
B9 0 0 |A9 B9 PG05 A9 PGO5
B8 | 0 0 |A8 B8 PG024 A8 PG024
B7 | 0 0 (A7 B7 CcoMm A7 coMm
B6 | 0 0 ]A6 B6 COoM A6 COoM
Ei E g 22 B5 CHG A5 CHG
B3 | 010 A3 B4 STOP A4 STOP
B2 | 0 0 [a2 B3 DOG A3 DOG
B1 00 A1 B2 RLS A2 RLS
— B1 FLS A1 FLS

List of 1/O signal detail

Signal name Axis No. Signal details (External I/O signals logic selection is negative logic)
Axis 1 Axis 2
Manual pulse generator phase A | A19 — * Inputs manual pulse generator phases A and B pulse signals.
(PULSER A+) » The phases rise when phase A (¢A) is ahead of phase B (¢B), and lower when the
Manual pulse generator phase B | A20 _ positioning address (Pa) increases.
(PULSER B+) » The phases rise when phase B (¢B) is ahead of phase A (¢A), and lower when the
positioning address (Pa) decreases.
Manual pulse generator common | — B19
A (PULSER A-) (During increase) (During decrease)
Manual pulse generator common | — B20 M_i_é_ E \ E 1 E | E \
B (PULSER B-) oA = T IYNSE SESE NE 2
Pa 4114141414141 Pa 414111141
Zero signal (+24 V) (PG024) A8 B8 « Inputs home signals during machine OPR. Uses pulse encoder zero signals, etc.
Zero signal (+5 V) (PGO5) A9 B9 « Also uses these signals if entering external OPR complete while the machine OPR
method stopper is stopped.
« Detects zero signals using OFF—ON.
Zero signal common (PGOCOM) A10 B10 Zero signals (+5 V, +24V) common.
Pulse output F (PULSE F) A15 B15 Outputs Pulses and pulse symbols for positioning the drive module corresponding to
Pulse output F common (PULSE | A16 B16 the transistor outputs. (FX5-20PG-P only)
COM)
Pulse output R (PULSE R) A17 B17
Pulse output R common (PULSE | A18 B18
COM)
Pulse output F (+) (PULSE F+) A15 B15 The positioning pulses and pulse codes are output to the drive unit compatible with
Pulse output F (-) (PULSE F-) A16 B16 the differential driver output system. (FX5-20PG-D only)
Pulse output R (+) (PULSE R+) A17 B17
Pulse output R (-) (PULSE R-) A18 B18

6 WIRING
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Signal name

Axis No.

Axis 1

Axis 2

Signal details (External /O signals logic selection is negative logic)

Upper limit signal (FLS)

A1

B1

« Inputs from the limits switch at the stroke upper limit position.

« Positioning stops when this signal is turned OFF.

« This is the upper limit that searches for near-point dog signals when the OPR retry
function is enabled.

Lower limit signal (RLS)

A2

B2

* Inputs from the limits switch at the stroke lower limit position.

« Positioning stops when the lower limit signal is turned OFF.

* This is the lower limit that searches for near-point dog signals when the OPR retry
function is enabled.

Near-point dog signal (DOG)

A3

B3

* Used to detect near-point dog during mechanical OPR.
« Detects near-point dog signals using OFF—ON.

Stop signal (STOP)

A4

B4

* Inputs when positioning is canceled.

« The positioning module cancels positioning when this signal is turned ON.
Subsequently, the device does not move even if this signal is turned from ON to
OFF.

External command signal (CHG)

A5

B5

« Inputs control switching signals using speed-position switching control and
position-speed switching control.

« Used as input signals for external positioning start, speed change requests, and
skip requests. Use "[Pr.42] External command function selection" to set which
functions can use this signal.

Common (COM)

A6

B6

A7

B7

Common for upper/lower limit signals, near-point dog signals, stop signals, and
external command signals.

Drive unit READY signal
(READY)

A11

B11

« Turns ON when the feed pulse can be received at the drive unit is normal.

* The positioning module checks the drive module READY signal, and if the status is
not ready, outputs an OPR request.

« This signal turns OFF when the drive module operations status is defective, such
as if an error has been output to the drive module control power supply.

« Stops if this signal is turned OFF during positioning. Does not start even if the
signal is turned ON again.

* The OPR complete signal also turns OFF if this signal is turned OFF.

Drive unit READY common
(RDYCOM)

A12

B12

* The drive unit READY common.

Deviation counter clear signal
(CLEAR)

A13

B13

Output during machine OPR. (Not output, however, if using count method 2.)
(E.g.) If using machine OPR with stopper stop method 2.

Speed

[Pr.46]
OPR speed

Stopper

[Pr.47]
Creep speed

» Time
Zero signal—ii OFF
[Pr.55] —_ON

Deviation counter clear '

signal output time
OFF
_, ON

After feed pulse output stops

Near-point dog

CLEAR

« Set the deviation counter clear output time using "[Pr.55] Deviation counter clear
signal output time".
* When the positioning module turns ON this signal, the drive module can reset the
stop pulse amount of the internal deviation counter.
Note: Deviation counter clear is the signal output by the positioning module during
mechanical OPR. The user cannot specify the outputs.

Deviation counter clear common
(CLRCOM)

A14

B14

The deviation counter clear common.
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Internal 1/0O interface circuits

A simplified diagram of the internal interface circuits for connecting a 1-axis external device to the positioning module is

shown below.

Inputs
O: Wiring required during positioning, A: Wire as necessary
External wiring and internal circuits Pin No. Signal name Wiring
requirements
External wiring Pin No. Internal circuit A3 Near-point dog signal =
(DOG)
T A3 A1 Upper limit signal O
"1 EY (FLS)
¥ D i.% :. ——
""""" A2 Lower limit signal O

. _5_/ ______ p Ad Stop signal A
e al A2 - (STOP)
iﬂ@ A5 External command signal A

| A ] (CHG)
2 A6 Common O
4 1 (COM)
A7
0—/— A5 |
iﬂ@ (+) Manual pulse generator phase A A
J A19 (PULSER A+)
o A6
24vpc3;---| ¢ R (=) Manual pulse generator common A
+ - |
el A7 | B19 (PULSER A-)
:"_'| t_: +) Manual pulse generator phase B
(+) L — A20 (PULSER B+)
_____ _A_1_£3 ] ZSEE{' ) Manual pulse generator common B
) B20 (PULSER B-)
5V DC B19 A1 Drive unit READY signal O
e (READY)
/3(\;2) ——— A12 Drive unit READY common O
(RDY COM)
-------------- UEET
..... (-) A8 Zero signal (+24 V) A
Manual pulse B20 (PG024)
generator A9 Zero signal (+5 V)
(MR-HDPO1) A1 (PGO5)
A10 Zero signal common
A12 (PGOCOM)
A8 L
= =<
A10

*1  The wiring if not using an upper limit switch is shown.
*2  The wiring if not using a lower limit switch is shown.
*3 Both +/- connections to the common (COM) are possible.
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Hinput signals ON/OFF status

The input signals ON/OFF status is determined by the external wiring and logic settings.
For example, near-point dog signals (DOG) (Other input signal operations are the same as for near-point dog signals (DOG).)

Logic settingsw2 External wiring*2 Positioning module ON/OFF status
Negative logic (default value) | BWhen no voltage is applied OFF
DOG
24V DC
-
L COM
EWWhen voltage is applied ON
- DOG
24V DC
-
I COM
Positive logic HWWhen no voltage is applied ON
DOG
24V DC
-
L COM
HEWhen voltage is applied OFF
< DOG
24V DC
-
|| COM

*1 Make the logic settings using "[Pr.22] Input signal logic selection". For details on the settings, refer to the following.
==~ Page 400 [Pr.22] Input signal logic selection
*2  If using upper limit signals (FLS) and lower limit signals (RLS), make sure to wire as contact b using the negative logic settings.
Positioning stops when this signal is turned OFF.
HLogic settings and internal circuits
The positioning module is defined as "input signals OFF" if the internal circuits (photocoupler) are turned OFF using the
negative logic settings.
Conversely, the positioning module is defined as "input signals ON" if the internal circuits (photocoupler) are turned OFF using
the positive logic settings.
The photocoupler ON/OFF status is described below.
* When no voltage is applied: Photocoupler OFF
* When voltage is applied: Photocoupler ON
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Outputs (FX5-20PG-P)

O: Wiring required during positioning, A: Wire as necessary

External wiring and internal circuits Pin No. Signal name Wiring
requirements
External wiring Pin No. Internal circuit A3 Deviation counter clear signal =
(CLEAR)
Load
I A13 A14 Deviation counter clear common
¥ (CLEAR COM)
*
5 t03|4Y pec A15 cw Pulse outputs F O
|| A4 L o Phase A (PULSE F)
Load A16 PULSE Pulse outputs F
— A15 common
= i (PULSE COM)
A16 A17 CCw Pulse outputs R
Load Phase B (PULSE R)
A7 SIGN
51024V DC - S‘Z A18 Pulse outputs R
- A18 common
I (PULSE COM)
Outputs (FX5-20PG-D)
O: Wiring required during positioning, A: Wire as necessary
External wiring and internal circuits Pin No. Signal name Wiring
requirements
External wiring Pin No. Internal circuit AT3 Deviation counter clear signal A
(CLEAR)
Load
 — A13 — Al14 Deviation counter clear common
(CLEAR COM)
-
R4
5 ‘°+24 vDC A15 cw Pulse output F (+) | O
I; Al4 I Phase A (PULSE F+)
A16 PULSE Pulse output F (-)
A15 (PULSE F-)
M - S‘Z A17 ccw Pulse output R (+)
A16 Phase B (PULSE R+)
A7 A18 SIGN Pulse output R (-)
- jZ (PULSE R-)
A18 " Differential driver PLS COM A
common terminal
*1
*1

a

77

*1  For connect, refer to ==~ Page 48 Differential Driver Common Terminal.
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7 STARTING AND STOPPING

This chapter describes how to start and stop positioning control operations with the positioning module.

7.1

Starting

The positioning module starts the positioning control when a start trigger, specific to the control, is turned on. The following

table lists the start signals by control type. This section describes starting with the "[Cd.184] Positioning start signal" and

external command signals.

Control details

Start trigger

Major positioning control

Advanced positioning control

OPR control

* Turn ON the "[Cd.184] Positioning start signal".
* Implement GP.PSTRT.
* Turn ON external command signals (CHG).

Manual control

JOG operation

Inching operation

Turn ON either "[Cd.181] Forward JOG start signal" or "[Cd.182] Reverse JOG start signal".

Manual pulse
generator operation

Manipulate a manual pulse generator.

For the controls other than the manual controls, any one of the following start modes can be selected.
» Normal start (==~ Page 63 Normal start)
* Quick start (==~ Page 64 Quick start)

» Multiple axes simultaneous start (=5~ Page 69 Multiple axes simultaneous start)

The target position for a control can be specified using positioning data, Block start data, and condition data. Available data

depends on the selected start mode.

Start condition

Satisfy the following conditions to start a program. In addition, set the required conditions in the program to prevent an

operation from starting if the conditions are not satisfied.

Signal name

Signal status

Device

1/0 signals PLC READY signal ON The CPU module is ready. [Cd.190] PLC READY signal
READY signal ON Positioning module READY [Md.140] Module status.b0
Module access flag*1 ON The positioning module buffer [Md.140] Module status.b1
memory can be accessed
Axis stop signal OFF Axis stop signal is OFF [Cd.180] Axis stop signal
M code ON signal OFF M code ON signal is off. [Md.31] Status.b12
Error detection signal OFF No error has been detected. [Md.31] Status.b13
BUSY signal OFF BUSY signal is off. [Md.141] BUSY signal
Start complete signal OFF Start complete signal is off. [Md.31] Status.b14
External signal Drive unit READY signal (READY) ON The drive unit is ready. —
Stop signal (STOP) OFF Stop signal is off. —
Upper limit signal (FLS) ON The current position is within the limit. | —
Lower limit signal (RLS) ON The current position is within the limit. | —

*1  The interlock must be provided so that the buffer memory is accessed after the module access flag ([Md.140] Unit status: b1) turns ON.
When no interlock is provided, the buffer memory may be accessed while the module parameter and module extension parameter that
are sent from the CPU module are updated. If the buffer memory is accessed during the update, an unexpected value may be read or

written.
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Start with "[Cd.184] Positioning start signal”

This section describes operations started with "[Cd.184] Positioning start signal".

* When the "[Cd.184] Positioning start signal" is turned ON, the start complete signal ([Md.31] Status: b14) and "[Md.141]
BUSY signal" turn ON, and positioning operations start. The on state of the "[Md.141] BUSY signal" indicates that the
corresponding axis is in operation.

* When the "[Cd.184] Positioning start signal" is turned OFF, the start complete signal ((Md.31] Status: b14) turns OFF. If the
"[Cd.184] Positioning start signal" remains ON even after the positioning is completed, the start complete signal ((Md.31]
Status: b14) also remains ON.

If the positioning start signal is turned ON again while the "[Md.141] BUSY signal" is ON, Start during operation (Warning
code: 0900H) occurs.

» The operation performed after the completion of the positioning operation depends on whether or not the next positioning
control is set.

Presence or absence of the next Processing
positioning control

When the next positioning control is performed « If [Da.9] Dwell time is set, the positioning module waits for the set time to elapse, and the positioning will
be completed.

* When positioning is finished, the "[Md.141] BUSY signal" turns OFF, and the start complete signal
([Md.31] Status: b14) turns ON. However, when the speed control has been used or the ON time of
Positioning complete signal is 0, Positioning complete signal [X14, X15, X16, X17] does not turn on.

« When the time set in "[Pr.40] Positioning complete output signal time" elapses, the positioning complete
signal ([Md.31] Status: b15) turns OFF.

When the next positioning control is not « If [Da.9] Dwell time is set, the positioning module waits for the set time to elapse.
performed * When the time set in [Da.9] Dwell time elapses, the next positioning control starts.

HETime chart for starting

Dwell time

Positioning

[Cd.184] Positioning
start signal

Start complete signal
([Md.31] Status: b14)

[Md. 141] BUSY signal

Positioning complete signal ofpp
([Md.31] Status: b15)

Point ;>

The "[Md.141] BUSY signal" turns ON even when the position control of a movement amount 0 is
implemented. However, as the ON time is short, the ON status may not be detected by the program. (Start
complete signal ([Md.31] Status: b14), Positioning complete signal ([Md.31] Status: b15), and M code ON
signal ([Md.31] Status: b12) can detect the ON status using the program.)
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Starting using external command signals (CHG)

When the positioning control is started by inputting an external command signal (CHG), the start command can be directly
input to the positioning module. This method eliminates the variation time equivalent to one scan time of the CPU module.
Use the start command when an operation is required to be started as soon as possible, or when the starting variation time is
to be suppressed.

EStarting method
To start the positioning with the external command signal, set [Pr.42] External command function selection beforehand, and
validate [Cd.8] External command valid using a program. After setting those two areas, turn ON external command signals

(CHG).
Setting item Setting Setting details Buffer memory address
il Axis 1 Axis 2
[Pr.42] External command function | O Sets "0: Start with external command". 62 212
selection
[Cd.8] External command valid 1 Set" 1: Validate external command". 1505 1605
ERestrictions
When starting by inputting an external command signal (CHG), the start complete signal ([Md.31] Status: b14) does not turn
ON.
ETime chart for starting
Operation pattern v
v Dwell time

Positioning data No. ————— 1(00) <>

[Cd.184] Positioning start signal

[Cd.190] PLC READY signal B

READY signal
([Md.140] Module status: b0)

Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal

Positioning complete signal
([Md.31] Status: b15)

Error detection signal
([Md.31] Status: b13)

External command signal
(from outside) [Pr.42] External command :><
function selection

[Cd.3] Positioning start No. ><
[Cd.8] External command valid ><

i
i
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Normal start

Positioning controls can be started by the simplest procedure in this mode. Major positioning controls and advanced
positioning controls can be started in this mode.

The following positioning data is used.

* Positioning data (No. 1 to No. 600)

* Block start data (No. 7000 to No. 7004)
* Machine OPR (No. 9001)

» Fast OPR (No. 9002)

« Current value change (No. 9003)

Starting method
After setting positioning data, input a start trigger to start the specified positioning data. The following table lists the start
triggers used in this mode.

Start trigger name Starting method (Start trigger) Positioning data to be started

Positioning start signal Turning OFF—ON the "[Cd.184] Positioning start Starts the positioning data specified in [Cd.3] Positioning start No.
signal"

External command signal Turning OFF—ON external command signals (CHG) | Starts the positioning data specified in [Cd.3] Positioning start No.

Dedicated instruction Executing the GP.PSTRTOinstruction Starts the positioning data specified as the control data.

Program example

This section shows program examples of the normal start for each command trigger.

HFor module FB

For the program example using the module FB, refer to the following.
==~ Page 501 Positioning start program

HIf using the "[Cd.184] Positioning start signal”

bInputStartPositioninzgReq bPositionineStartReg P
o X1 FLe

FHEPG_ 1 stnAxigControlData?_ - FX5PGE 1 stnbxishonitorData

bPesitioningStartiea P e Dlo]bPositioningStart D Axis DI0]bStartCarmplate D K1 FXBPG_T.stnéxkControlData A
(5) U1¥GE30104.0 1 7E MDY iz D[0] UPositioningStarthlo 0
i | 3F 1-F

FX5PG_1 stndxisContralDataZ_
SET  Axis D[0]bPositioningStart O
U1¥G30104.0

FXEPG 1 stnAxisControlData?  FXEPGE 1 stnlxisMonitorData_  FXBPG_1 stSystermMonitorDa

_Awis D[0] bPositioningStart D Axis DI0]bStartGormplete D a2 0 hnBusy_Axis D[0] FX5PG_1 stnéxizControlDataZ_
(22) UT¥G30104.0 1 UT¥G31501.0 RST  Axis DI0]bPasitioningStart D
i | { t 1+ UT¥G30104.0

F¥EPG 1 stnAxisMonitorData_
Baxis DIO]bErrorDetection D
17D

Classification Label Name Buffer memory | Description
address
Module label FX5PG_1.stnAxisMonitorData_Axis_D[0].uStatus_D.D 817.b13 Axis 1 Error detection signal
FX5PG_1.stSystemMonitorData2_D.bnBusy_Axis_D[0] 31501.b0 Axis 1 BUSY signal
FX5PG_1.stnAxisMonitorData_Axis_D[0].uStatus_D.E 817.b14 Axis 1 Start complete signal
FX5PG_1.stnAxisControlData2_Axis_D[0].bPositioningStart_D 30104.b0 Axis 1 Positioning start signal
FX5PG_1.stnAxisControlData_Axis_D[0].uPositioningStartNo_D 1500 Axis 1 Positioning start No.
Global label, local Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
label relay and data device are automatically assigned to the labels.
‘ Lsbel hiame Data Type Class
1 |bPositioningStartReq P |Eit | . [war - |
‘ Label Mame Data Type Clazs Assign (Device SLabel)
12 |blnputStartPositionincReq [Eit | . |vARGLOBAL - %13 |
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HIf using external command signals (CHG)
Positioning can be started by setting "0: Start with external command" in "[Pr.42] External command function selection" and

inputting external command signals (CHG) after implementing the following program.
[=5~ Page 499 External command function valid setting program

Quick start

Positioning controls can be started quickly by analyzing in advance the positioning data executed immediately after the
current operation to prevent the analysis time affecting the start. Positioning data for the major positioning controls can be
started in this mode.

Point

By using an external command signal as a start trigger, positioning controls can be started bypassing the
program, which means that the operation is quickly started without being affected by the execution time of the
program.

Starting method

After setting positioning data, set "[Cd.43] Analysis mode setting" to "1: Pre-analysis mode" and input a start trigger signal
while "[Md.61] Analysis complete flag" is "1: Analysis completed". The following table shows the quick start triggers used in

this mode.
Start trigger name Starting method (Start trigger) Positioning data to be started
Positioning start signal Turning OFF—ON the "[Cd.184] Positioning start Starts the positioning data specified in [Cd.3] Positioning start No.
signal"
External command signal Turning OFF—ON external command signals (CHG) | Starts the positioning data specified in [Cd.3] Positioning start No.

Depending on the start timing of the positioning data analysis, a start trigger used is determined. Even if the settings are
changed after the start of the positioning data analysis, the changed settings are not valid. Consequently, when the following
settings are configured, external command signals (CHG) are used as a start trigger.

» Set "[Pr.42] External command function selection" to "0: Start with external command"

+ Set "[Cd.8] Enable command valid" to "1: Validate external command"

If not set as described above, the "[Cd.184] Positioning start signal" can be used as a start trigger.
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Control details

HLength of time before the positioning starts

While "[Cd:43] Analysis mode settings" is set to "1: Pre-analysis mode", the positioning data specified in "[Cd.3] Positioning
start No." is analyzed. The following shows the start timing of positioning data analysis.

» While transitioning to pre-analysis mode (Timing when the setting of "[Cd.43] Analysis mode settings" is changed to "1: Pre-

analysis mode")
» When the positioning start No. is changed after the analysis of the positioning data has been completed (Timing when the

setting of "[Cd.3] Positioning start No." is changed while "[Md.61] Analysis complete flag" is "1: Analysis completed")

» When the positioning operation is completed and "[Md.26] Axis operation status" turns to "0: Standby". If the M code ON
signal ([Md.31] Status: b12) is ON, however, positioning analysis will not start until the M code ON signal ((Md.31] Status:
b12) turns OFF.

Once the analysis of the positioning data is completed, "[Md.61] Analysis complete flag" turns to "1: Analysis completed". The

quick start is executed by inputting a start trigger while the "[Md.61] Analysis complete" flag is set to "1: Analysis completed".

After the quick start is implemented, the "[Md.61] Analysis complete flag" turns to "0: Analysis not completed".

The pre-analysis mode is changed to the normal analysis mode not only by setting "[Cd.43] Analysis mode" setting to "0:

Normal analysis mode", but also by the following factors. When the setting of "[Cd.43] Analysis mode setting" is changed to

"0: Normal analysis mode", the positioning data that has already been analyzed is cleared. (During interpolation control, the

positioning data is cleared when the reference axis enters normal analysis mode)

* When an error is detected

* When the "[Cd.190] PLC READY signal" is turned ON—OFF

* When the positioning operation is stopped by a stop signal

If any of the three causes described above occurs, the reference axis or interpolation axis enters the normal analysis mode in

the interpolation control.

v
4 ——>»  User operation
----- »  System operation

2

h >

! ON

Start trigger OFF E

[Md. 141] BUSY signal TR
[Md.26] Axis operation status Standby >5< Analyzing ," X Position control

[Cd.43] Analysis mode setting 0: Normal analysis mode 1: Pre-analysis mode

[Md.61] Analysis complete flag 0: Analysis not completed >< 1: Analysis completed >< 0: Analysis not completed

I
I t1
< >t
b »t

Start trigger wait R

»

t1 t2

0.88t0 1.77 ms External command signal: 20 ps
Positioning start signal: 30 pus

The shortest time between the completion of the positioning control and the starting of the next positioning control is t1 + t2.
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BExecuting the quick start repeatedly

The quick start can be executed repeatedly by keeping [Cd.43] Analysis mode setting set to 1: Pre-analysis mode.

When [Cd.3] Positioning start No. is set to the positioning data No. used for the positioning control 2 during the operation of

the positioning control 1, the operation is performed as follows.

» The positioning by the positioning control 1 is completed and [Md.26] Axis operation status turns to 0: Standby.

» When [Md.26] Axis operation status turns to 0: Standby, the positioning data specified in [Cd.3] Positioning start No. starts
to be analyzed.

4 —»  User operation
----- »  System operation

Positioning control 1

Positioning control 2

Start trigger

[Md. 141] BUSY signal

'
l
'
T
'
'
1
'
'
T
'
'
v
\
\

[Md.26] Axis operation status Position control X Standb% Analyzing \‘>< Position control
[Cd.43] Analysis mode setting H 1: Pre-analysis mode
[Md.61] Analysis complete flag 0: Analysis not completed >< 1: Analysis completed \X 0: Analysis not completed
[Cd.3] Positioning start No. Positioning dallta No. used by positioning control 2

E t1 © Start trigger wait :

—————>!

HReanalysis of positioning data
The setting of [Cd.3] Positioning start No. is changed while [Md.61] Analysis complete flag is 1: Analysis completed, [Md.61]

Analysis complete flag turns to 0: Analysis not completed and the positioning data will be reanalyzed. When the reanalysis is
completed, [Md.61] Analysis complete flag turns again to 1: Analysis completed.

[Cd.3] Positioning start No. Positioning data No. A >< Positioning data No. B
[Md.26] Axis operation status ~ Standby ¥ Analyzing >< Analyzing
& ]
0: Normal ) X ,/ '
[Cd.43] Analysis mode setting aﬁ;?;iis modeX 1: Pre-analysis mode /

'
\

0: Analysis not completed 1: Analysis completed

[Md.61] Analysis complete flag 0: Analysis not completed >< 1: Analysis completed
i t1

<
<

t1

b 4
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Restrictions

» The range of the positioning data No. used for the quick start is between 1 and 600. If a number other than 1 to 600 is set

for [Cd.3] Positioning start No., Pre-analysis not possible (Warning code: 09A8H) occurs and the pre-analysis of positioning
data is not performed. However, by inputting a start trigger signal, positioning data is analyzed before the positioning is
started, just as in the normal analysis mode. In this case, the setting in [Cd.43] Analysis mode setting remains 1: Pre-
analysis mode.

In the pre-analysis mode, restarting is not allowed. To allow restarting, turn on a stop signal and change the analysis mode
to the normal analysis mode. If the analysis mode is changed again to the pre-analysis mode after changed to the pre-
analysis mode and restarting is attempted, Restart not possible (Error code: 090BH) occurs and restarting cannot be
executed.

In the pre-analysis mode, the step function cannot be used. Even if [Cd.35] Step valid flag is 1: Carry out step operation
while positioning data is being analyzed, Step start disabled (Warning code: 09A6H) occurs and the normal operation is
performed with the setting ignored. (The step operation does not stop.)

In the pre-analysis mode, the pre-reading start function cannot be used. "[Cd.183] Execution prohibition flag" is ignored.
In the pre-analysis mode, the manual control cannot be used. Starting the manual control causes Manual control start in

pre-analysis mode (Warning code: 09A4H), and the manual control does not start.

While other axes are in pre-analysis mode, do not implement manual pulse generator operations. The axis implementing
manual pulse generator operations may output pulses using unintended timing.

The machine OPR, the fast OPR, the speed switching control using the positioning control (block start) and External
command signal, the position-speed switching control, the speed change, and the skip command cannot be used because
External command signal is invalid for a maximum of 1.77 ms after the start. However, the speed-position switching control,

the position-speed switching control, and the speed change with the buffer memory can be performed.

Precautions

« If a start trigger is input while [Md.61] Analysis complete flag is 0: Analysis not completed, Pre-analysis incomplete start

(Warning code: 09A2H) occurs and the positioning will be started after the analysis of the positioning data is completed.

» When [Md.61] Analysis complete flag is set to 1: Analysis completed, errors are detected at intervals of 0.88 ms. Thus, if a
start trigger is input within 0.88 ms after the occurrence of an error, the operation may be started. In this case, the error is
detected immediately after the start, and the operation stops.

The data reflected to basic parameter 2, detailed parameter 2, and positioning data is the one in the buffer memory at the
start of the analysis of positioning data. Therefore, even if a set value of basic parameter 2 and other data is changed after
the analysis of positioning data has been completed (When [Md.61] Analysis complete flag is 1: Analysis completed), the
value is not reflected to the control. To reflect the set value, conduct a reanalysis by changing the setting of [Cd.3]
Positioning start No. or using other methods.

Poin t

The analysis of positioning data is performed by checking the settings of [Cd.43] Analysis mode setting and
[Cd.3] Positioning start No. at intervals of 0.88 ms. Thus, set [Cd.43] Analysis mode setting and [Cd.3]
Positioning start No. beforehand so that the analysis starts 0.88 ms earlier than the desired start timing and
earlier than a length of time longer than the analysis time for the positioning data. The analysis time for the
positioning data is approximately equal to the start time.

For all the axes to which the quick start is performed, set [Cd.43] Analysis mode setting to 1: Pre-analysis mode. If 1: Pre-
analysis mode is set for the reference axis and 0: Normal analysis mode is set for the interpolation axes, Pre-analysis not
possible (Warning code: 09A9H) occurs and the pre-analysis of positioning data is not performed. However, by inputting a
start trigger signal, positioning data is analyzed before the positioning is started, just as in the normal analysis mode. In this
case, the setting in [Cd.43] Analysis mode setting remains 1: Pre-analysis mode.

In the pre-analysis mode, the analysis of positioning data is performed in ascending order of axis numbers. For axes that do
not require the analysis of positioning data, such as an axis to be interpolated, setting [Cd.3] Positioning start No. to 0 is
recommended. Because the analysis of positioning data is not performed for the axes for which 0 is set, the time that
elapses until the positioning start is cut off.
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* During pre-analysis mode, do not turn OFF—ON "[Cd.184] Positioning start signal" when "[Pr.42] External command
function selection" is set to "0: Start with external command" and "[Cd.8] External command valid" is set to "1: Validate
external command". Positioning start signal input at quick external start (Warning code: 09A7H) occurs and no operation is
started.

* When [Pr.42] External command function selection is set to a value other than 0: Start with external command in the pre-
analysis mode, an external command signal is disabled for 1.77 ms maximum after start starting. Input an external
command signal 1.77 ms or longer after starting.

HPrecautions for the processing performed at the pre-analysis of positioning data
The following table lists the processing performed at the pre-analysis of positioning data.

Major positioning control Processing performed at the pre-analysis of positioning data

Position control 1-axis linear control « Clearing the axis control data
« Initializing the axis monitor data
+ Positioning complete signal ([Md.31] Status: b15) OFF

2-axis linear interpolation control

1-axis fixed-feed control + Clearing the axis control data

2-axis fixed-feed control * Initializing the axis monitor data

* Positioning complete signal ([Md.31] Status: b15) OFF

+ Clearing the current feed value to 0

« Clearing the values after the decimal point held in the positioning module

2-axis circular interpolation + Clearing the axis control data
control * Initializing the axis monitor data
* Positioning complete signal ([Md.31] Status: b15) OFF

1-axis speed control * Clearing the axis control data

2-axis speed control * Initializing the axis monitor data

+ Positioning complete signal ([Md.31] Status: b15) OFF

When [Pr.21] Current feed value during speed control is 2: Current feed value is cleared to zero,
the following processing is also performed.

+ Clearing the current feed value to 0

* Clearing the values after the decimal point held in the positioning module

Speed-position switching control « Clearing the axis control data

* Initializing the axis monitor data

* Positioning complete signal ([Md.31] Status: b15) OFF

When [Pr.21] Current feed value during speed control is 2: Current feed value is cleared to zero,
the following processing is also performed.

* Clearing the current feed value to 0

+ Clearing the values after the decimal point held in the positioning module

Position-speed switching control

Current value change « Clearing the axis control data

+ Initializing the axis monitor data

* Positioning complete signal ([Md.31] Status: b15) OFF

+ Clearing the current feed value to 0

+ Clearing the values after the decimal point held in the positioning module

Note that if [Cd.43] Analysis mode setting is set to 1: Pre-analysis mode and is held, the analysis of the next positioning data
will start immediately after the current positioning operation is completed.

For example, Positioning complete signal ([Md.31] Status: b15) turns on at the completion of positioning and immediately
turns OFF when the pre-analysis is started at the completion of positioning. Consequently, depending on the scan time, the
ON state of the signal may not be detected by the program used. If necessary, set 0 in [Cd.3] Positioning start No. after the
positioning starts to avoid the analysis of the next positioning data.

Program example

For the program example of the quick start, refer to the following.
[~ Page 501 Quick start program
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Multiple axes simultaneous start

In this starting mode, the simultaneous starting axis and the started axis start outputting pulses at the same timing.

Control details

Perform the multiple axes simultaneous start by setting the following buffer memory areas and turning on a start trigger.

» Set a start data No. for each simultaneous starting axis (positioning data No. for each axis started simultaneously) in
"[Cd.30] and [Cd.31] Simultaneous starting axis start data No. (Axes 1 and 2 start data No.)".
» Set 9004 to [Cd.3] Positioning start No. for the starting axis.

The following figure shows the control when the multiple axes simultaneous start control is implemented with the axis 1
(starting axis) and axis 2.

Starts using the same timing. End timing depends on the
_\ / individual positioning data.

\
A

Positioning control (Axis 1)
(Positioning start No.: 1)

Positioning control (Axis 2)
(Positioning start No.: 100)

v

[Cd.184] Positioning start signal

[Cd.3] Positioning start No. 0 >< 9004

[Cd.30] Simultaneous start target axis

Start data No. 0 >< 1

(Axis 1 start data No.)

[Cd.31] Simultaneous start target axis
Start data No. 0 >< 100
(Axis 2 start data No.)

[Md.26] Axis operation status Standby Analyzing >'< Position control

Restrictions

« If "[Cd.30] and [Cd.31] Simultaneous starting axis start data No." of the started axis are not set, or the set values are outside

the setting range, Error before simultaneous start (Error code: 1991H) occurs and all the simultaneous starting axes will not
start.

« If the simultaneous starting axis is in the axis BUSY state, Error before simultaneous start (Error code: 1990H) occurs and
the simultaneous starting axis will not start.

« If an error occurs during the analysis of the positioning data on the simultaneous starting axes, Simultaneous start not
possible (Error code: 199EH) occurs and all the simultaneous starting axes will not start.

« If the simultaneous starting axis is the started axis only, no error or warning occurs.

Procedure

The following figure shows the procedure for the multiple axes simultaneous start control.

1. Set "[Cd.30] and [Cd.31] Simultaneous starting axis start data No."
2. Write [9004] to "[Cd.3] Positioning start No."

3. Turn ON the positioning start signal to start
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Setting method

The following table lists the data settings to perform the multiple axes simultaneous start using Positioning start signal. (Set

the axis control data for the starting axis.)

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.3] Positioning start No. 9004 Set 9004, the start No. for the multiple axes 1500 1600
simultaneous start control.
[Cd.30] Simultaneous starting axis | 0 to 600 Set the simultaneous starting axis start data No. 1540 1640
start data No. (Axis 1 start Set 0 for the axis other than the simultaneous starting
data No.) axis.
[Cd.31] Simultaneous starting axis 1541 1641

start data No. (Axis 2 start
data No.)

For details on the settings, refer to the following.
[Z=~ Page 468 [Cd.3] Positioning start No.
[=5~ Page 477 [Cd.30] Simultaneous starting axis start data No. (Axis 1 start data No.)
[Z=" Page 477 [Cd.31] Simultaneous starting axis start data No. (Axis 2 start data No.)

Setting example

The following table shows the setting example in which the axis 1 is used as the starting axis and axis 2 is used as the

simultaneous starting axis.

Setting item Setting Setting details Buffer memory address
value Axis 1
[Cd.3] Positioning start No. 9004 Set 9004, the start No. for the multiple axes 1500
simultaneous start control.
[Cd.30] Simultaneous starting axis 100 Axis 1 starts the positioning data No.100. 1540
start data No. (Axis 1 start
data No.)
[Cd.31] Simultaneous starting axis | 200 Immediately after the star of the axis 1, the axis 2 starts | 1541
start data No. (Axis 2 start the axis 2 positioning data No.200.
data No.)
L O
Pomt’
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» The multiple axes simultaneous start control performs an operation equivalent to the simultaneous start

using the block start data.

* The setting of the multiple axes simultaneous start control is easier than that of the simultaneous start using

the block start data. For the simultaneous start using the block start data, positioning start data, positioning

data, block start data, and condition data are required to be set. On the other hand, the multiple axes

simultaneous start control can be used only by setting positioning data and axis control data.

» The execution time of the positioning depends on the settings of each axis. Thus, the positioning of each

axis is not completed simultaneously.
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7.2 Stopping

This section describes the stop control of the positioning. The following events may stop each positioning control by the

positioning module.

* When each control ends normally

* When Drive unit READY signal (READY) is turned OFF

* When an error occurred in the CPU module

* When "[Cd.190] PLC READY signal" is turned OFF

« If an error occurred in the positioning module

* When an operation is intentionally stopped (When a stop signal sent from the CPU module is turned ON, or a stop signal
from an external device)

Stop processing

The stop controls are classified into three types: deceleration stop, sudden stop, and immediate stop. The following table

describes the stop controls (deceleration stop, sudden stop, and immediate stop) at the occurrence of each stop cause (When
the automatic deceleration control is performed).

Stop cause Stop Buffer memory status after Stop processing
axis stopping
M code ON [Md.26] Axis | Main functions other Manual
([Md.31]: b12) | operation than manual pulse pulse
status generator operations generator
operation
Forced stop Drive unit READY signal Each axis | Not changed Error Immediate stop Deceleration
(READY) is OFF stop
Fatal stop (Stop Hardware stroke limit upper/lower | Each axis | Not changed Error Deceleration stop or sudden Deceleration
group 1) limit error occurred stop (Select with [Pr.37] Stop | stop
group 1 sudden stop
selection.)
Emergency stop CPU module error occurred All axes Not changed Error Deceleration stop or sudden Deceleration
(Stop group 2) "[Cd.190] PLC READY signal” Turned OFF stop (Select with [Pr.38] Stop | stop
OFF group 2 sudden stop
selection.)
Failure in the test mode Not changed
Relatively safe stop | Axis error detection (errors other Each axis | Not changed Error Deceleration stop or sudden Deceleration
(Stop group 3) than the ones in stop group 1 and stop (Select with [Pr.39] Stop | stop
2)'1 group 3 sudden stop
selection.)

Error at operation mode switching | All axes
in amplifier-less operation'2

Intentional stop Stop signal turned ON by an Each axis | Not changed Stopped
(Stop group 3) external device (standby)

Axis stop signal ([Cd.180]) from
the CPU module is turned ON.

"Stop" input from GX Works3

*1  When multiple positioning data is implemented by the continuous positioning control or continuous path control and there is an invalid
setting value in a positioning data, an error occurs and deceleration to stop is implemented at the previous positioning data. In this case,
the sudden stop is not performed even if sudden stop is selected for the stop group 3. If any of the following errors occurs, the operation
is immediately stopped after the execution of the positioning data that is one before the positioning data No. where the error occurred.
- No command speed (Error code: 1A13H, 1A14H)

- Outside linear movement amount range (Error code: 1A15H, 1A16H)

- Large arc error deviation (Error code: 1A17H)

- Software stroke limit (+) (Error code: 1A18H, 1A19H)

- Software stroke limit (-) (Error code: 1A1AH, 1A1BH)

- Sub point setting error (Error code: 1A27H, 1A28H, 1A29H, 1A2AH, 1A37H)
- End point setting error (Error code: 1A2BH, 1A2CH)

- Center point setting error (Error code: 1A2DH, 1A2EH, 1A2FH)

- Outside radius range (Error code: 1A32H)

- lllegal setting of ABS direction in unit of degree (Error code: 19A4H, 19A5H)

*2 Describes errors (error code: 18BOH) when switching operations modes from normal operation mode—amplifier-less operations mode
and errors (error code: 18B1H) when switching from amplifier-less operation mode —»normal operation mode.
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Classification of the stop processing types
The stop processing during the operation is classified into three types: deceleration stop, sudden stop, and immediate stop.

EDeceleration stop
This processing is implemented using [Pr.10] Deceleration time 0, and [Pr.28] Deceleration time 1 to [Pr.30] Deceleration time

3. Select any time from Deceleration time 0 to Deceleration time 3 and set the time in [Da.4] Deceleration time No.

[Pr.8] Speed limit value

---------------- \ / Stop cause

Stopping

\

Positioning speed

Actual deceleration
time

v

Set deceleration
time

ESudden stop

This processing is performed using [Pr.36] Sudden stop deceleration time.

[Pr.8] Speed limit value
------------------- j Sudden stop cause

\

'
\
\

Positioning speed
Stopping

Actual sudden stop
deceleration time

[Pr.36] Sudden stop
deceleration time

»

Eimmediate stop
This processing does not include deceleration processing. The positioning module immediately stops outputting pulses but

the target moves for the distance of droop pulses of the deviation counter of the drive unit.

[ Stop cause

Stopping

Positioning speed

Drive unit difference:
Coasting counter accumulated pulses

Point

Select either deceleration stop or sudden stop for [Pr.37] Stop group 1 sudden stop selection to [Pr.39] Stop
group 3 sudden stop selection in detailed parameter 2. (The factory default setting is "Deceleration stop".)
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Order of priority for the stop processing

The order of priority for the positioning module stop processing is as described below.

(Deceleration stop) < (Sudden stop) < (Immediate stop)

If the deceleration stop command is ON (i.e., the stop signal is ON) or a deceleration stop cause occurs during the
deceleration to speed 0 (including automatic deceleration), the operation changes depending on the setting in [Cd.42] Stop
command processing for deceleration stop selection. ([=5~ Page 274 Stop command processing for deceleration stop

function)

Positioning control during the | Setting value of [Cd.42] Processing
deceleration

Manual control — Regardless of the setting of "[Cd.42] Stop command processing for
deceleration stop selection", a deceleration curve is re-processed from the
speed at the occurrence of a stop cause.

OPR control, positioning control 0: Recreate deceleration curve Recreates the deceleration curve from the speed when the stop factors
occurred. (I~ Page 274 Deceleration curve re-processing)

1: Continue deceleration curve The current deceleration curve is maintained after the occurrence of a stop
cause. (== Page 274 Deceleration curve continuation)

If the on state of the stop signal or stop cause specified for a sudden stop occurs is detected during deceleration, the sudden
stop processing will start at that point. However, if the sudden stop deceleration time is longer than the deceleration time, the
deceleration stop processing will be continued even if a sudden stop cause occurs during the deceleration stop processing.
[E.g.] The processing if a sudden stop factor is input during deceleration to stop is described below.

« If deceleration stop time> Sudden stop deceleration time

Positioning speed

Sudden stop cause

Stopping

Sudden stop Processing during
deceleration process deceleration stop

« If deceleration stop time< Sudden stop deceleration time

Positioning speed

Sudden stop cause

Stopping

Continuation of deceleration  Processing during sudden stop
stop processing
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Further, in the position control (including the speed-position switching control and position-speed switching control), the
positioning may stop depending on the timing of the stop cause occurrence and the set value in "[Pr.36] Sudden stop
deceleration time".

« Sudden stop before the specified positioning address

v  Stop cause occurs (Sudden stop cause)

—~

Deceleration stop processing ™.
(Auto deceleration) start :

Deceleration curve according
/ to sudden stop deceleration time

Deceleration curve if
/ stop cause occurs

>t
» Sudden stop upon reaching the specified positioning address

\'%
4 Stop cause occurs (Sudden stop cause)

|

Deceleration stop processing\‘».‘
(Auto deceleration) start

l Deceleration curve according
to sudden stop deceleration time

Deceleration curve if
| X [ stop cause occurs
3

Stop signal input during deceleration

» Even if a stop signal is input during deceleration (including automatic deceleration), the positioning will stop with the current
deceleration speed kept until it completely stops.

* When a stop signal is input during deceleration in the OPR control, the positioning will stop with the current deceleration
speed kept until it completely stops. If the positioning operates at a creep speed, the positioning will immediately stop.

« If the stop cause specified for a sudden stop occurs during deceleration, the sudden stop processing will start at that point.
The sudden stop processing during deceleration is performed only when the sudden stop time is shorter than the
deceleration stop time.
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7.3 Restarting

If the positioning control is stopped by a stop command ("[Cd.180] Axis stop signal" or a stop signal from an external device),

the positioning can be restarted from the stopped position to the end point of the position control by using ("[Cd.6] Restart
command"). (However, restarting is not possible when the continuous operation is interrupted.)

This command is useful when performing the remaining positioning from the stopped position during the position control of the
incremental system such as the INC linear 1. (The remaining distance does not need to be calculated.)

Operation

After a deceleration stop by a stop command is completed, write 1 to [Cd.6] Restart command while [Md.26] Axis operation

status is "1: Stopped". The positioning restarts.

\Y
r §
Starting Stop process due ; ] Continuation of positioning data
to stop command , \ / ! No. 11 due to restart command
T >t
Positioning data No. 10 _:A Positioning data No. 11 ‘L Positioning data No. 12
Restrictions

» Restarting can be implemented only when "[Md.26] Axis operation status" is "1: Stopped" (i.e., the deceleration stop using
the stop command is completed). If "[Md.26] Axis operation status" is not "1: Stopped", restart not possible (Warning code:
0902H) occurs and restarting is not implemented. The processing at that time will be continued.

Restarting can be executed even while Positioning start signal is ON. However, do not turn OFF—ON the positioning start
signal while "[Md.26] Axis operation status" is "1: Stopped". If the positioning start signal is turned OFF—ON while "[Md.26]
Axis operation status" is stopped, the normal positioning (using the positioning data set in "([Cd.3] Positioning start No.)" is
started.

If PLC READY signal is turned OFF—ON while "[Md.26] Axis operation status" is "1: Stopped", the positioning control
cannot be restarted. If a restart request is issued, Restart not possible (Warning code: 0902H) occurs.

Do not execute restarting while the stop command is on. If restarting is attempted while the stop command is ON, Stop
signal ON at start (Error code: 1908H or 1909H) occurs and "[Md.26] Axis operation status" turns to "-1: Error". In this case,
even if the error is reset, the operation cannot be restarted.

If the positioning is ended with the continuous operation interrupt request, the operation cannot be restarted. If a restart
request is issued, Restart not possible (Warning code: 0902H) occurs.

» When the positioning has been stopped with the interpolation operation, write "1: Restart" into "[Cd.6] Restart command"
for the reference axis and restart the positioning.

If any of the reference partner axes implements the positioning operation once, Restart not possible (Warning code: 0902H)

occurs, and the positioning cannot be restarted.

* When the machine OPR and fast OPR is stopped, OPR restart not possible (Error code: 1946H) occurs and the positioning
cannot be restarted.

* When the manual operation is stopped, Restart not possible (Warning code: 0902H) occurs and the positioning cannot be

restarted.
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Setting method

Set the following data to restart the positioning.

Setting item Setting Setting detail Buffer memory address
el Axis 1 Axis 2
[Cd.6] ‘ Restart command 1 Set "1: Restart". 1503 1603
For details on the settings, refer to the following.
[~ Page 469 [Cd.6] Restart command
Restart time chart
vV Dwell time

AN

o

[Cd.184] Positioning start signal

[Cd.180] Axis stop signal

[Cd.190] PLC READY signal
READY signal
([Md.140] Module status: b0)

Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal

Positioning complete signal

([Md.31] Status: b15)
Error detection signal

([Md.31] Status: b13)

[Md.26] Axis operation status 0

[Cd.6] Restart command

Program example

For the program example of the restart, refer to the following.

[~ Page 507 Restart program
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8 OPR CONTROL

This chapter describes the details and usage of the OPR control.

8.1 Overview of the OPR Control

Two types of OPR controls

The OPR control establishes a start point (= OP) for performing the positioning control, and implements positioning toward
that start point. This control is used to return the machine system located at a position other than the OP to the OP when the

positioning module issues an OPR request with the power turned ON or after the positioning stops.

In the positioning module, the two types of controls shown below are defined as OPR control, following the flow of the OPR
work. These two types of OPR controls can be implemented by setting the OPR parameter, setting "Positioning start No.9001"
and "Positioning start No. 9002" originally prepared for the positioning module in "[Cd.3] Positioning start No.", and turning ON
the positioning start signal.

OPR method Description

Machine OPR (Positioning start No.9001) Performs the OPR operation to establish a machine OP position. Subsequent positioning control
operations are performed with reference to the OP established after the OPR operation is completed.
When the system is turned ON and a machine OP has yet to be established (the current value that the
positioning module monitors and the actual machine position do not match), machine OPR needs to be
implemented.

Fast OPR (Positioning start No.9002) Performs the positioning toward the OP established by the machine OPR. Specifying positioning start
N0.9002 performs the fast OPR. Thus, the positioning to the OP can be performed without setting
positioning data.

The OPR control can be performed by setting 9001 or 9002 for the start No. of the dedicated instruction GP.PSTRTO. For
details on the dedicated instructions, refer to the following.

[T1 MELSEC iQ-F FX5 Programming Manual (Instructions, Standard Functions/Function Blocks)

To perform Fast OPR, perform Machine OPR beforehand.

In the following cases, the positioning module turns ON the OPR request flag ([Md.31] Status: b3), which
indicates that machine OPR needs to be implemented.

* When the power is turned ON

* When the drive unit READY signal ([Md.30] External I/O signal: b2) turns ON—OFF

* When "[Cd.190] PLC READY signal" turns OFF—ON

While the OPR request flag is ON, the address information stored in the positioning module is not assured.
When implementation of the machine OPR finishes normally, the OPR request flag turns OFF and the OPR
complete flag ([Md.31] Status: b4) turns ON.

Sub functions specific to OPR

For details on Sub functions that can be combined with the OPR control, refer to the following.
[=5~ Page 32 Combining Main and Sub Functions

For details on each sub function, refer to the following.

(=5~ Page 216 CONTROL SUB FUNCTION

[Information]

The following two sub functions are only related to the machine OPR.
O: Combinations possible
A: Limits ON
X: Cannot be combined

Sub function name Machine OPR Fast OPR Reference
OPR retry function A X Page 218
OP shift function O X Page 222
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When no OPR is required

In a system that does not need any OPR operation, the OPR request flag ([Md.31] Status: b3) can be ignored to implement
the positioning. In this case, set all OPR parameter areas ([Pr.43] to [Pr.57]) to their default values or values that do not cause
errors.

OPR from GX Works3

Machine OPR and Fast OPR can be implemented using the positioning test in GX Works3. For details on the positioning test,
refer to the following.
[=5~ Page 338 Positioning Test

8.2 Machine OPR

Operation overview of the machine OPR

Use the OPR retry function when the OP position is not always in the same direction from the workpiece
operation area (when the OP is not set near the upper or lower limit of the machine). The machine OPR may
not be completed unless the OPR retry function is used.

Machine OPR operation

In the machine OPR, a machine OP is established. This operation does not use the address information in the positioning
module, CPU module, and servo amplifiers at all.

After the machine OPR is completed, the mechanically specified position is handled as the OP, the start point for the
positioning control.

The method for establishing an OP by the machine OPR depends on the setting of [Pr.43] OPR method.

The following shows the operation after the machine OPR is started.

1. The machine OPR is started.

2. The operation starts according to the speed and direction set in the OPR parameters ([Pr.43] to [Pr.57]).

3. The OP is established using the method set in [Pr.43] OPR method, and the operation stops. (Refer to [~ Page 81
Near-point dog method to Page 95 Data setting method)

4. If"a"issetas [Pr.45] OP address, "a" will be stored as the current position in [Md.20] Current feed value and [Md.21]
Machine feed value which have been monitoring the position.

5. The machine OPR is completed.
[Pr.45] OP address is a fixed value set by users.

|
A OP
Machine OPR

Near-point dog
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Machine OPR method

In the machine OPR, the method by which the machine OP is established (method for judging the position of the OP and the
completion of the machine OPR) is specified according to the configuration and application of the positioning system.

The following table shows the seven methods provided as the OPR methods. The OPR method is one of the setting items of
the OPR parameter and set in "[Pr.43] OPR method".

[Pr.43] OPR method Operation

Near-point dog method The deceleration starts on the rising edge of Near-point dog. (The speed is reduced to "[Pr.47] Creep speed".)

After Near-point dog turns from ON—OFF, the workpiece stops at the first input of zero signals”. The machine OPR
is completed when the deviation counter clear output is completed.

The position is set as an OP.

Stopper method 1 The point where a stopper is placed is set as an OP.

After the deceleration starts on the rising edge of the near-point dog, the machine presses the workpiece against the
stopper at the speed set in [Pr.47] Creep speed and stops.

After the stop and the time set in [Pr.49] OPR dwell time elapses, the machine OPR is completed when the deviation
counter clear output is completed.

Stopper method 2 The point where a stopper is placed is set as an OP.

After the deceleration starts on the rising edge of the near-point dog, the machine presses the workpiece against the
stopper at the speed set in [Pr.47] Creep speed and stops.

After the stop and Zero signal*2 is detected, the machine OPR is completed when the deviation counter clear output is
completed.

Stopper method 3 The point where a stopper is placed is set as an OP.

The machine starts at the speed set in [Pr.47] Creep speed from the beginning, presses the workpiece against the
stopper and stops.

After the stop and Zero signal*2 is detected, the machine OPR is completed when the deviation counter clear output is
completed.

Count method 1 After moving the distance set in [Pr.50] Setting for the movement amount after near-point dog ON from the point
where the near-point dog turns on, the machine stops at the first input of zero signals". The position where the
machine stops is set as an OP.

The deceleration starts on the rising edge of the near-point dog and the machine moves at the speed set in [Pr.47]
Creep speed.

After moving the distance set in [Pr.50] Setting for the movement amount after near-point dog ON from the point
where the near-point dog turns on, the machine stops at the first input of zero signals“. When the deviation counter
clear output is completed, the machine OPR is completed.

Count method 2 After moving the distance set in [Pr.50] Setting for the movement amount after near-point dog ON from the point
where the near-point dog turns on, the machine stops. The position where the machine stops is set as an OP.

The deceleration starts on the rising edge of the near-point dog and the machine moves at the speed set in [Pr.47]
Creep speed.

After moving the distance set in [Pr.50] Setting for the movement amount after near-point dog ON from the point
where the near-point dog turns on, the machine stops and the machine OPR is completed.

Data setting method The point where the machine OPR starts is set as an OP.
After the deviation counter clear output is completed, "[Md.20] Current feed value" and "[Md.21] Machine feed value"
are overwritten using "[Pr.45] OP address", and the machine OPR is completed.

Limit switch combined-use method After execution, the machine starts moving towards the OPR direction. The deceleration stop can be executed by
turning off the limit switch, and the machine will move in the opposite direction at the speed set in "[PR.47] Creep
speed".

From the point where the limit switch turns on, the machine stops at the first input of zero signals”. When the
deviation counter clear output is completed, the machine OPR is completed.

*1 Signals that output 1 pulse (e.g., Phase Z signals output from the drive unit) per motor revolution are input as positioning module Zero
signals.
*2 Signals output after detecting contact with the stopper are input as positioning module Zero signals.
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The following table shows the external I/O signals used for the machine OPR.
©: Required

O: Use as necessary

—: Not required

Near-point dog method (€} o O ©) —
Stopper method 1 ©) — O ©) ©)
Stopper method 2 ©) o O ©) ©)
Stopper method 3 — o O ©) ©)
Count method 1 ©) (€] O ©) —
Count method 2 ©) — (@) — —
Data setting method — — — ©) —
Limit switch combined-use method — (€] ©) ©) —

Creep speed

A creep speed is very slow. The stopping accuracy is low when the machine suddenly stops from a fast
speed. To improve the stopping accuracy of the machine, change the speed to a slow speed. Set this speed in
[Pr.47] Creep speed.
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Near-point dog method

The following shows an operation overview of the near-point dog method, one of the OPR methods.

Operation chart

v /—[Pr.46] OPR speed /— Deceleration using near-point dog ON
3 [Pr.47] Creep speed
. 2 3 45 !
E : ! [Md.34] Movement amount after near-point dog ON'"’
E {ON ! Adjust so that the near-point dog OFF position
' Near-point dog OFF | is as close to the 0-point signal HIGH center
! /as possible. If the near-point dog OFF position
| g is applied to the 0-point signal, a difference
E e | may occur in the servomotor x1 rotation at the
i Zero signal machine OPR stop position.
E 1 | Servomotor x1 rotation
TON 1
Machine OPR start
([Cd.184] Positioning start signal) OFF
'ON
OPR request flag
(IMd.31] Status: b3) OFF
OPR complete flag OFF

(IMd.31] Status: b4)

Deviation counter clear output

Ll/ [Pr.55] Deviation counter clear signal output time
-

[Md.26] Axis operation status Standby: OPR j ‘ Standby
[Md.34] Movement amount ; | ‘ "

after near-point dog ON Not set i Value of "1
[Md.20] Current feed value Not set, Store traveled value

[Md.21] Machine feed value .

: OP address

1.

The machine OPR is started. (The machine starts accelerating according to the setting of "[Pr.51] OPR acceleration time
selection" in the direction specified in "[Pr.44] OPR direction”, and moves at the speed set in "[Pr.46] OPR speed" when
the acceleration is completed.)

When the on state of the near-point dog is detected, the machine starts decelerating.

The machine decelerates to the speed set in [Pr.47] Creep speed and moves at the creep speed after that. (During the
deceleration, the near-point dog must be ON. Otherwise a deceleration stop will occur.)

After the near-point dog turns OFF and at the first input of zero signals, the positioning module stops outputting pulses
and outputs "Deviation counter clear output" to the drive unit. (Deviation counter clear signal output time is set in [Pr.55].)

After "Deviation counter clear" output finishes, the OPR complete flag ([Md.31] Status: b4) turns OFF—ON, and the OPR
request flag ((Md.31] Status: b3) turns ON—OFF.

Restrictions

A pulse generator with a zero signal is required. When using a pulse generator without a zero signal, produce a zero signal

using an external signal.
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Precautions during the operation

82

Start at OP (Error code: 1940H) will occur if another machine OPR is attempted after the completion of the machine OPR
when the OPR retry function has not been set ([Pr.48] OPR retry is 0).

When the machine OPR is started at a point where the near-point dog is on, the machine starts moving at the speed set in
[Pr.47] Creep speed.

The near-point dog must be on during the deceleration from the OPR speed to the speed set in [Pr.47] Creep speed. The
workpiece will continue decelerating and stop if the near-point dog is turned OFF before it has decelerated to the creep
speed, causing a dog detection timing fault (Error code: 1941H).

f [Pr.46] OPR speed

after near-point dog ON

ON
Machine OPR start
([Cd.184] Positioning start signal) OFF
OPR request flag ON
([Md.31] Status: b3) OFF
|
OPR complete flag !
([Md.31] Status: b4) OFF |
[Md.26] Axis operation status ~ Standby, : OPR >3<Error
[Md.34] Movement amount Not setX0

[Md.20] Current feed value ;
X Not set X Store traveled value
[Md.21] Machine feed value I

Address when stopped

If the OPR retry function has not been set ([Pr.48] OPR retry is 0) and an OPR operation is implemented as described
above, the machine moves until it reaches a limit switch and Hardware stroke limit (+)/Hardware stroke limit (-) (Error code:
1905H/1907H) will occur. In this case, perform the manual control to move the workpiece to a position closer to the start
position than the near-point dog and perform the OPR operation again.

When the machine OPR has been stopped by a stop signal, perform the machine OPR again. If the restart command is
turned ON after the stop by a stop signal, OPR restart not possible (Error code: 1946H) occurs.
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Stopper method 1

The following shows an operation overview of the stopper method 1, one of the OPR methods.

Operation chart

f [Pr.46] OPR speed

[Pr.47] Creep speed

| —’/ Stop using stopper
o - t

(IMd.31] Status: ba)

. 2., 3 4 5. 6.
: | : : : Forced stop range of servomotor
| i :Torque limit enabled range rotations using stopper
E Torque limit : | '
; 'ON i
' Near-point dog OFF P i ;
! .1 Dwell time ! Dwell time UP
Machine OPR start ON :
(ICd.184] Positioning start signal) OFF i
'ON !
OPR request flag :
(IMd.31] Status: b3) OFF !
OPR complete flag OFF E

|

[Pr.55] Deviation counter clear signal output time
—

Deviation counter clear output

[Md.21] Machine feed value

[Md.26] Axis operation status  StandbyX OPR ' KStandby
[Md.34] Movement amount : ' :

after near-point dog ON Not set>:<0 . .
[Md.20] Current feed value Not set><Store traveled value : XOP address

[Md.35] Torque limit stored value Not set><T0rque limit setting value OPR torque limit value

1. The machine OPR is started. (The machine starts accelerating according to the setting of "[Pr.51] OPR acceleration time
selection" in the direction specified in "[Pr.44] OPR direction", and moves at the speed set in "[Pr.46] OPR speed" when
the acceleration is completed.)

2. When the on state of the near-point dog is detected, the machine starts decelerating.

3. The machine decelerates to the speed set in [Pr.47] Creep speed and moves at the creep speed after that. (At this time,
the torque must be limited. If the torque is not limited, the servomotor may be damaged in Step 4.)

4. The machine presses the workpiece against the stopper at the creep speed and stops.

5. When the time setin [Pr.49] OPR dwell time has elapsed after the near-point dog was turned ON, the positioning module
stops outputting pulses and outputs a "Deviation counter clear output" to the drive unit. (Deviation counter clear signal
output time is set in [Pr.55].)

6. After "Deviation counter clear" output finishes, the OPR complete flag ([Md.31] Status: b4) turns OFF—ON, and the OPR
request flag ([Md.31] Status: b3) turns ON—OFF.
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Restrictions

Always limit the servomotor torque after the speed reaches the speed set in [Pr.47] Creep speed.
Otherwise the servomotor may be damaged when the workpiece hits the stopper. (==~ Page 237 Torque limit function)

Precautions during the operation

» Set [Pr.49] OPR dwell time to the time that is equal to or longer than the movement time taken from when the near-point
dog turns on to when the workpiece hits the stopper.

» The machine will continue decelerating and stop if the time set in [Pr.49] OPR dwell time elapses during the deceleration
from the speed set in [Pr.46] OPR speed, and Dwell time fault (Error code: 1943H) occurs.

f [Pr.46] OPR speed

[Pr.47] Creep speed

, Stopper
t

"[Pr.49] OPR dwell time" setting

ON

Machine OPR start
(ICd.184] Positioning start signal) .OFF /l

i ON
OPR request flag .
([Md.31] Status: b3) OFF !
OPR complete flag ! !
([Md.31] Status: b4) OFF i
[Md.26] Axis operation status Standby: OPR >LError

[Md.34] Movement amount ! |
after near-point dog ON Not setX 0 !

[Md.20] Current feed value y

[Md.21] Machine feed value Not setX Store traveled value Address when stopped

8 OPR CONTROL
8.2 Machine OPR



« If the time set in [Pr.49] OPR dwell time elapses before stopping at the stopper, the workpiece will stop at that position, and
the position will be set as an OP. In this case, no error will occur.

f [Pr.46] OPR speed

[Pr.47] Creep speed

’_|/ Stopper
t

Torque limit

Near-point dog OFF | !

| Dwell time UP
' Dwell time measurement

/ON
Machine OPR start
([Cd.184] Positioning start signal) OFF

{ON
OPR request flag
(IMd.31] Status: b3) OFF
OPR complete flag
(IMd.31] Status: b4) OFF

Deviation counter clear output

[Md.21] Machine feed value

[Md.26] Axis operation status ~ Standby X OPR : Standby
[Md.34] Movement amount o l

after near-point dog ON Not set 1
[Md.20] Current feed value Not set X Store traveled value X OP address

[Md.35] Torque limit stored value Not set

E Torque limit setting value >E<OPR torque limit value

* The near-point dog must be on until the workpiece hits the stopper. If there is a section in which the near-point dog is off
between the near point dog and the stopper, and a machine OPR operation is executed from a point in the section, the
workpiece will hit the stopper at the OPR speed.

« If the machine OPR is started while the near-point dog is on, the workpiece starts traveling at the speed set in [Pr.47] Creep
speed.

* When the machine OPR has been stopped by a stop signal, perform the machine OPR again. If the restart command is
turned ON after the stop by a stop signal, OPR restart not possible (Error code: 1946H) occurs.
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Stopper method 2

The following shows an operation overview of the stopper method 2, one of the OPR methods.

Operation chart

Machine OPR start
({Cd.184] Positioning start signal) 2EF ;

OPR request flag
([Md.31] Status: b3)

OPR complete flag '
([Md.31] Status: b4) ;

Deviation counter clear output

[Md.26] Axis operation status  Standby, ‘ OPR

[Pr.46] OPR speed [Pr.47] Creep speed

— Stop using stopper

Zero signal

3 Torque limit : ! !
i 'ON
| Near-point dog OFF 1

'ON L

OFF

; I

i —_[Pr.55] Deviation counter clear signal output time
— :4—

XStandby

[Md.34] Movement amount

[Md.20] Current feed value
[Md.21] Machine feed value

after near-point dog ON @KO

Not set, ‘ Store traveled value , XOP address

[Md.35] Torque limit stored value Not setX: Torque limit setting vaIueXOPR torque limit value

1.

The machine OPR is started. (The machine starts accelerating according to the setting of "[Pr.51] OPR acceleration time
selection” in the direction specified in "[Pr.44] OPR direction”, and moves at the speed set in "[Pr.46] OPR speed" when
the acceleration is completed.)

When the on state of the near-point dog is detected, the machine starts decelerating.

The machine decelerates to the speed set in [Pr.47] Creep speed and moves at the creep speed after that. (At this time,
the torque must be limited. If the torque is not limited, the servomotor may be damaged in Step 4.)

The machine presses the workpiece against the stopper at the creep speed and stops.

After the stop and a zero signal is input, the positioning module stops outputting pulses and outputs a "Deviation counter
clear output" to the drive unit. (Deviation counter clear signal output time is set in [Pr.55].)

After "Deviation counter clear" output finishes, the OPR complete flag ([Md.31] Status: b4) turns OFF—ON, and the OPR
request flag ((Md.31] Status: b3) turns ON—OFF.
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Restrictions

 Always limit the servomotor torque after the speed reaches the speed set in [Pr.47] Creep speed. Otherwise the servomotor

may be damaged when the workpiece hits the stopper. (==~ Page 237 Torque limit function)
* Use an external input signal as a zero signal.

Precautions during the operation

* Input a zero signal from an external source after the workpiece hits to the stopper. If a zero signal is input before the

deceleration to the speed set in [Pr.47] Creep speed is completed, the machine will continue decelerating and stop and
Zero signal detection timing fault (Error code: 1942H) will occur.

/—[Pr.46] OPR speed

Zero signal

E [Pr.47] Creep speed
E / !_’/ Stopper
i > t

Near-point dog OFF T

[Md.21] Machine feed value

ON
Machine OPR start
(ICd.184] Positioning start signal) OFF /l
ION
OPR request flag |
(IMd.31] Status: b3) OFF | |
| i
OPR complete flag i E
(IMd.31] Status: b4) OFF . .
|
[Md.26] Axis operation status  Standby, : OPR >LError
[Md.34] Movement amount | 5
after near-point dog ON Not set X 0 |
[Md.20] Current feed value Not set : Store traveled value : Address when stopped
| |
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« If a zero signal is input before the workpiece stops at the stopper, the workpiece stops at that position and the position is set
as an OP. In this case, no error will occur.

/— [Pr.46] OPR speed

[Pr.47] Creep speed

H/Stopper
>t

Torque limit enabled range

Zero signal

Torque limit

Near-point dog OFF T

[Md.21] Machine feed value

ON !
Machine OPR start i
(ICd.184] Positioning start signal) OFF f
'ON |
OPR request flag !
(IMd.31] Status: b3) OFF |
! | \ON
OPR complete flag ! |
(IMd.31] Status: b4) OFF 1 Wid
Deviation counter clear output ] I
! [Pr.55] Deviation counter clear signal output time
! >
[Md.26] Axis operation status  Standby, : OPR X Standby
[Md.34] Movement amount !
after near-point dog ON Not set X 0 i
[Md.20] Current feed value Not set X Store traveled value : OP address

OPR torque limit value

|
on

[Md.35] Torque limit stored value Not set><Torque limit setting value

» The near-point dog must be on until the workpiece hits the stopper. If there is a section in which the near-point dog is off
between the near point dog and the stopper, and a machine OPR operation is executed from a point in the section, the
workpiece will hit the stopper at the OPR speed.

« If the machine OPR is started while the near-point dog is on, the workpiece starts traveling at the speed set in [Pr.47] Creep
speed.

* When the machine OPR has been stopped by a stop signal, perform the machine OPR again. If the restart command is
turned ON after the stop by a stop signal, OPR restart not possible (Error code: 1946H) occurs.
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Stopper method 3

The following shows an operation overview of the stopper method 3, one of the OPR methods.

Stopper method 3 is useful for a system in which a near-point dog cannot be installed. (Note that the workpiece starts traveling
at the speed set in "[Pr.47] Creep speed", which means that it takes some time until the machine OPR is completed.)

Operation chart

<

— [Pr.47] Creep speed
Stop using stopper

1. 2.3 4.

Zero signal

Torque limit

E Torque limit enabled range

Machine OPR start
(ICd.184] Positioning start signal) OFF
|ON
OPR request flag
(IMd.31] Status: b3) OFF
ON

OPR complete flag

([Md.31] Status: b4) OFF

{ON |

Deviation counter clear output u
[Pr.55] Deviation counter clear signal output time
>

[Md.21] Machine feed value

[Md.26] Axis operation status  Standby XOPR : Standby
[Md.34] Movement amount :

after near-point dog ON Not set X 0 :
[Md.20] Current feed value Not set XStore traveled value : OP address

[Md.35] Torque limit stored value Not set><OPR torque limit value

1. The machine OPR is started. (The machine moves at the speed set in "[Pr.47] Creep speed” in the direction specified in
"[Pr.44] OPR direction" The torque must be limited for this operation. If the torque is not limited, the servomotor may be
damaged in Step 2.)

2. The machine presses the workpiece against the stopper at the speed set in [Pr.47] Creep speed and stops.

3. Atfterthe stop and a zero signal is input, the positioning module stops outputting pulses and outputs a "Deviation counter
clear output" to the drive unit. (Deviation counter clear signal output time is set in [Pr.55].)

4. After "Deviation counter clear" output finishes, the OPR complete flag ([Md.31] Status: b4) turns OFF—ON, and the OPR
request flag ((Md.31] Status: b3) turns ON—OFF.
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Restrictions

 Always limit the servomotor torque after the speed reaches the speed set in [Pr.47] Creep speed. Otherwise the servomotor
may be damaged when the workpiece hits the stopper. (==~ Page 237 Torque limit function)

* Use an external input signal as a zero signal.

» The OPR retry function cannot be used for Stopper method 3.

Precautions during the operation

« If a zero signal is input before the workpiece stops at the stopper, the workpiece stops at that position and the position is set
as an OP. In this case, no error will occur.

\

[Pr.47] Creep speed

Stopper

[Md.21] Machine feed value

Zero signal |
| i
, Torque limit enabled range i
Torque limit | '
ON 1
Machine OPR start 1
(ICd.184] Positioning start signal) OFF ‘
\ON i
OPR request flag |
([Md.31] Status: b3) OFF '
: 1
OPR complete flag i i
(IMd.31] Status: b4) OFF . ! 4\
Deviation counter clear output 3 I_P
| [Pr.55] Deviation counter clear signal output time
| >
[Md.26] Axis operation status  Standby : OPR : Standby
[Md.34] Movement amount Not set 1 0 |
after near-point dog ON VO S€ X 1
I [
[Md.20] Current feed value Not set : Store traveled value : OP address

[Md.35] Torque limit stored value Not set><OPR torque limit value

* When the machine OPR has been stopped by a stop signal, perform the machine OPR again. If the restart command is
turned ON after the stop by a stop signal, OPR restart not possible (Error code: 1946H) occurs.
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Count method 1

The following shows an operation overview of Count method 1, one of the OPR methods. If a machine OPR operation is

started using Count method 1 from a point where the near-point dog is ON, the machine moves in the reverse direction to the
OPR direction to return to a point where the near-point dog turns OFF, and a normal machine OPR operation is implemented.
The machine OPR can be implemented using Count method 1 even in the following situations.

* Where the near-point dog is on

« After the machine OPR is completed

Operation chart

N [[Pr.46] OPR speed [Pr.50] Setting for the movement amount
after near-point dog ON
[Pr.47] Creep speed
f ' t
1. 2. 3 4. 5.

'[Md.34] Movement amount after near-point dog ON'!

i : 3 The near-point dog must be turned off at a sufficient

| i P distance from the OP.

! ION 1

;  Near-point dog OFF — Adjust so that the movement amount setting after near-point

dog ON is as close to the 0-point signal HIGH center as
possible. If the movement amount setting after near-point dog

T ON is applied to the 0-point signal, a difference may occur in
Zero signal ‘ the servomotor x1 rotation at the machine OPR stop position.
. First 0-point after travel of the value set using
ON : "[Pr.50] Set movement amount after

near-point dog ON"
Servomotor x1 rotation

Machine OPR start
(ICd.184] Positioning start signal) 2EF__|

OPR request flag
([Md.31] Status: b3)

OPR complete flag
([Md.31] Status: b4)

Deviation counter clear output i u)

[Md.26] Axis operation status  Standby X OPR 1 X Standby

[Md.34] Movement amount Not setX0 X: Value of *1
after near-point dog ON ! o

[Md.20] Current feed value Not setX Store traveled value X OP address

[Md.21] Machine feed value !

1. The machine OPR is started. (The machine starts accelerating according to the setting of "[Pr.51] OPR acceleration time
selection" in the direction specified in "[Pr.44] OPR direction”, and moves at the speed set in "[Pr.46] OPR speed" when
the acceleration is completed.)

N

When the on state of the near-point dog is detected, the machine starts decelerating.

w

The machine decelerates to the speed set in [Pr.47] Creep speed and moves at the creep speed after that.

4. When the first zero signal is detected after the axis has traveled the movement amount set in "[Pr.50] Setting for the
movement amount after near-point dog ON" from the point where the near-point dog is turned ON, the positioning
module stops outputting pulses and outputs a "Deviation counter clear output" to the drive unit. (Deviation counter clear
signal output time is set in [Pr.55].)

5. After the "Deviation counter clear output” finishes, the OPR complete flag ((Md.31] Status: b4) turns OFF—ON, and the
OPR request flag ([Md.31] Status: b3) turns ON—OFF.
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Restrictions

A pulse generator with a zero signal is required. When using a pulse generator without a zero signal, produce a zero signal
using an external signal.

Precautions during the operation

« If the distance set in "[Pr.50] Setting for the movement amount after near-point dog ON" is shorter than the deceleration
distance from "[Pr.46] OPR speed" to deceleration stop, a Count method movement amount fault (Error code: 1944H)
occurs and the operation does not start.

« If the speed is changed to a speed faster than the speed set in [Pr.46] OPR speed using the speed change function
(== Page 248 Speed change function ) during a machine OPR operation, the distance required for deceleration stop may
not be assured depending on the setting of "[Pr.50] Setting for the movement amount after near-point dog ON".In this case,
Count method movement amount fault (Error code: 1944H) occurs and the machine OPR is stopped.

» The following shows the operation performed when the machine OPR is started while the near-point dog is on.
[Pr.50] Setting for the movement [Operation when the machine OPR is started from a point where the near-point
amount after near-point dog ON dog is on]
(5) (1) Amachine OPR is started.
| (2) The machine moves at the OPR speed in the direction reverse to the
specified OPR direction.

(3) The deceleration processing is performed according to the setting of [Pr.39]
Stop group 3 sudden stop selection when the OFF state of the near-point
dog is detected.

(4) After the machine stops, the machine OPR is performed in the specified
OPR direction.

(5) The machine OPR is completed after the deviation counter clear output is
provided on the detection of the first zero signal after the workpiece travels
for the movement amount set in [Pr.50] Setting for the movement amount
after near-point dog ON from the point where the ON state of the near-point

l dog is detected.

Zerosignal —U—\Li

» The near-point dog must be turned off at a sufficient distance from the OP. There is no harm in operation even if the near-
point dog is turned off during a machine OPR. However, ensuring a sufficient distance from the OP is recommended for the

following reasons when the near-point dog is turned off.

(1) If the workpiece is at a point where the near-point dog is still ON when the machine OPR is completed, another machine OPR can be implemented from that
point even though the OPR complete flag ((Md.31] Status: b4) is ON.

(2) If the workpiece is at a point where the near-point dog is OFF when the machine OPR is completed and another OPR is implemented, the workpiece travels
at the OPR speed until it reaches a limit switch. This causes Hardware stroke limit (+)/Hardware stroke limit (-) (Error code: 1905H/1907H). If a sufficient
distance cannot be ensured for Near-point dog signal to be turned on, use the OPR retry function. When the OPR retry function is used, a retry operation
can be performed using limit switches.

* When the machine OPR has been stopped by a stop signal, perform the machine OPR again. If the restart command is
turned ON after the stop by a stop signal, OPR restart not possible (Error code: 1946H) occurs.
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Count method 2

The following shows an operation overview of Count method 2, one of the OPR methods.

If a machine OPR operation is started using Count method 2 from a point where the near-point dog is ON, the machine moves
in the direction reverse to the OPR direction to return a point where the near-point dog turns OFF, and a normal machine OPR
operation is implemented.

Count method 2 is useful for a system that cannot use zero signals. (Note that compared with Count method 1, the stop
position in the machine OPR varies.)

As well as Count method 1, the machine OPR operation can be implemented using Count method 2 even in the following
situations.

* Where the near-point dog is on

« After the machine OPR is completed

Operation chart

\

[Md.21] Machine feed value |

[Pr.46] OPR speed [Pr.50] Setting for the movement amount
¥ after near-point dog ON
[Pr.47] Creep speed
f ] t
. 12. . 4. .
| | | [Md.34] Movement amount after near-point dog ON"’
i E i The near-point dog must be turned off at
! 'ON I a sufficient distance from the OP.
i Near-point dog OFF 3 l
'ON 1
Machine OPR start
(ICd.184] Positioning start signal) OFF | !
' ON 1
OPR request flag
(IMd.31] Status: b3) OFF
1 I
| ON
OPR complete flag ! 1
([Md.31] Status: b4) OFF .
[Md.26] Axis operation status  Standby }(OPR Standby
[Md.34] Movement amount 1 1 *
after near-point dog ON Not set, ! 0 ! Value of 1
[Md.20] Current feed value Not set)X Store traveled value X OP address

1. The machine OPR is started. (The machine starts accelerating according to the setting of "[Pr.51] OPR acceleration time
selection” in the direction specified in "[Pr.44] OPR direction", and moves at the speed set in "[Pr.46] OPR speed" when
the acceleration is completed.)

2. When the on state of the near-point dog is detected, the machine starts decelerating.
3. The machine decelerates to the speed set in [Pr.47] Creep speed and moves at the creep speed after that.

4. When the machine moves the movement amount set in "[Pr.50] Setting for the movement amount after near-point dog
ON" from the point where the near-point dog signal turns ON, the positioning module stops outputting pulses and the
machine OPR finishes.
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Restrictions

Since an error of approximately 1 ms occurs in taking in the ON state of the near-point dog, the stop position (OP) varies

compared to other OPR methods.

Precautions during the operation

« If the distance set in "[Pr.50] Setting for the movement amount after near-point dog ON" is shorter than the deceleration
distance from "[Pr.46] OPR speed" to deceleration stop, a Count method movement amount fault (Error code: 1944H)
occurs and the operation does not start. Depending on the set value of "[Pr.50] Setting for the movement amount after near-
point dog ON", when the travel amount set after the near-point dog turns ON is reached, a warning "Insufficient travel
amount (Warning code: H0998)" occurs, and the machine OPR stops suddenly. Further, if the travel amount set in "[Pr.50]
Setting for the movement amount after near-point dog ON" is reached before the creep speed is reached, a "Count method
movement amount fault (Error code: H1944)" occurs.

If the speed is changed to a speed faster than the speed set in [Pr.46] OPR speed using the speed change function

(==~ Page 248 Speed change function) during a machine OPR operation, the distance required for deceleration stop may
not be assured depending on the setting of "[Pr.50] Setting for the movement amount after near-point dog ON". In this case,
a Count method movement amount fault (Error code: 1944H) occurs and the machine OPR is stopped.

» The following shows the operation performed when the machine OPR is started while the near-point dog is on.

[Pr.50] Setting for the movement amount [Operation when the machine OPR is started from a point where the near-point

after near-point dog ON dog is on]

1 (5 (1) A machine OPR is started.

(2) The machine moves at the OPR speed in the direction reverse to the
specified OPR direction.

(3) The deceleration processing is performed according to the setting of [Pr.39]
Stop group 3 sudden stop selection when the OFF state of the near-point
dog is detected.

(4) After the machine stops, the machine OPR is performed in the specified
OPR direction.

(5) When the machine moves for the movement amount set in [Pr.50] Setting
for the movement amount after near-point dog ON from the point where the

l on state of the near-point dog is detected, the machine OPR will be

completed.

4)

(©)

Near-point dog OFF ]

« The near-point dog must be turned off at a sufficient distance from the OP. There is no harm in operation even if the near-
point dog is turned off during a machine OPR. However, ensuring a sufficient distance from the OP is recommended for the

following reasons when the near-point dog is turned off.

(1) If the workpiece is at a point where the near-point dog is still ON when the machine OPR is completed, another machine OPR can be implemented from that
point even though the OPR complete flag ((Md.31] Status: b4) is ON.

(2) If the workpiece is at a point where the near-point dog is OFF when the machine OPR is completed and another OPR is implemented, the workpiece travels
at the OPR speed until it reaches a limit switch. This causes Hardware stroke limit (+)/Hardware stroke limit (-) (Error code: 1905H/1907H). If a sufficient
distance cannot be ensured for Near-point dog signal to be turned on, use the OPR retry function. When the OPR retry function is used, a retry operation
can be performed using limit switches.

* When the machine OPR has been stopped by a stop signal, perform the machine OPR again. If the restart command is
turned ON after the stop by a stop signal, OPR restart not possible (Error code: 1946H) occurs.
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Data setting method

Data setting method is used to set a point at which the workpiece is positioned by a manual feed such as JOG operation as an
OP.
When the machine OPR is performed using the data setting method, Deviation counter clear signal is output to the drive unit

and the current feed value and machine feed value are overwritten with the OP address.

Operation chart

Manual feed of
JOG operations, etc.

N
Machine OPR start i ﬂ
([Cd.184] Positioning start signal) OFF |

6 ]
OPR request flag OFF / ﬁ
(IMd.31] Status: b3) 7
.1 ON
OPR complete flag OFF > f
AN

(IMd.31] Status: b4)

\

Deviation counter clear output \ L . .
[Pr.55] Deviation counter clear signal output time
D e —

OPR

| b

[Md.26] Axis operation status Standby Standby

{m:g?} ﬁ::ﬁir::?:: dv\?glfe Not set Store traveled value OP address

Operation precautions

« If not using the OP shift function, the OPR parameter areas ([Pr.44] to [Pr.57]) other than "[Pr.45] OP address" and "[Pr.55]
Deviation counter clear signal output time" are not used for the data setting method. If a value outside the settings range is
set, however, an error occurs when "[Cd.190] PLC READY signal" is turned ON, and the READY signal ([Md.140] Module
status: b0) does not turn ON. To avoid the an error occurring when "[Cd.190] PLC READY signal" is turned ON, set values
within the setting range (or default values) for the unused OPR parameter areas.

* When performing an OPR operation using Data setting method for a device for which the backlash compensation function
is used, perform the manual control beforehand. Otherwise the backlash compensation cannot be properly executed.
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Limit switch combined-use method

The following shows an operation overview of the "limit switch combined-use method", one of the OPR methods.

Pointp

For the applicable version of the positioning module adopting the "limit switch combined-use method", one of
the OPR methods, refer to (==~ Page 559 Added and Enhanced Functions.

Operation chart

/[Pr.46] OPR speed

—> OPR direction

The machine starts to move when
/[Pr.S?] Dwell time during OPR retry is passed.
>

[ R ————— Y

4.t /3

N [Pr.47] Creep speed

*

[N OFF S\ External limit switches |

|_| |_| : |_| Zero signal
' [Md.34] Movement amount after near-point dog ON

—>» «— [Pr.55] Deviation counter clear signal output time

Deviation counter clear output

ON
OFF OPR complete flag ((Md.31] Status: b4)
\ ON
OFF OPR request flag ([Md.31] Status: b3)
: ON
OFF {1 Machine OPR start ([Cd.184] Positioning start signal)

*1

Make sure to use the limit switch as a normally closed contact.

The machine OPR is started. (The machine starts accelerating according to the setting of "[Pr.51] OPR acceleration time
selection" in the direction specified in "[Pr.44] OPR direction", and moves at the speed set in "[Pr.46] OPR speed" when
the acceleration is completed.)

When the off state of the limit switch is detected, the machine starts decelerating.

When "[Pr.57] Dwell time during OPR retry" is passed after the deceleration stop, the machine moves at the speed set in
"[Pr.47] Creep speed" in the direction opposite to the direction set in "[Pr.44] OPR direction".

After the limit switch turns on and at the first input of zero signals, the positioning module stops outputting pulses and
outputs "Deviation counter clear output" to the drive unit. (The output is performed for the time set in "[Pr.55] Deviation
counter clear signal output time".)

After the "Deviation counter clear output” finishes, the OPR complete flag ([Md.31] Status: b4) turns OFF—ON, and the
OPR request flag ([Md.31] Status: b3) turns ON—OFF.
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Precautions during the operation

« If the limit switch in the direction opposite to the OPR direction turns off, the deceleration stop is performed, the OPR is not
completed, and Hardware stroke limit (+)/Hardware stroke limit (-) (Error code: 1905H/1907H) will occur.

* When the OPR is performed from the OFF status of the limit switch in the OPR direction, the machine starts moving at the
speed set in "[Pr.47] Creep speed" in the direction opposite to the direction set in the OPR direction.

* In the limit switch combined-use method, the OPR retry function cannot be used. However, "[Pr.57] Dwell time during OPR

retry" is always valid.
« Since the deceleration stop is performed after the limit switch is turned off, set the limit switch in consideration of the
deceleration distance.
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8.3 FastOPR

Operation overview of the fast OPR

Fast OPR operation

After the OP position is established by performing a machine OPR, the positioning control to the OP position is executed
without using a near-point dog or zero signal.
The following shows the operation after the fast OPR is started.

1. The fast OPR is started.

2. The positioning control to the OP position established by a machine OPR operation is performed at the speed set in the
OPR parameter areas ([Pr.43] to [Pr.57]).

3. Thefast OPRis completed.

[Pr 46] OPR speed

Machine OP
(OP position)

[Md.26] Axis operation status Standby>;< Position control >1I< Standby

Machine OPR start
([Cd.184] Positioning start signal)

e~
k e

Positioning to OP
_
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Operation timing and the processing time

The following shows the details on the operation timing and processing time in the fast OPR.

[Cd.184] Positioning start signalj l
[Md.141] BUSY signal l :
Lt : D
Start complete signal I [ l
([Md.31] Status: b14) ) e
: L3
[Md.26] Axis operation status ~ Standby X Position control X Standby
7 E
External pulse output ! 1
(PULSE) : ;
Positioning operation E / \ E
EMNormal timing time
t1 t2 t3
0.2t0 0.3 ms 0.1 ms or less 010 0.88 ms

Precautions during the operation

» The fast OPR can only be implemented after the OP is established by implementing the machine OPR. Otherwise, OPR
request ON (Error code: 1945H) occurs. (OPR request flag ([Md.31] Status: b3) must be OFF.)

« If the pulse for the fraction after the decimal point is cleared to 0 by using the current value change or fixed-feed control,

executing the fast OPR causes an error equivalent to the cleared pulse.

* When a limitless-feed operation is executed by the speed control and the machine feed value overflows or underflows
once, the fast OPR cannot be executed normally.

* OPR complete flag ([Md.31] Status: b4) does not turn ON.

» The axis operation status during the fast OPR is Position control.
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9 MAJOR POSITIONING CONTROL

This chapter describes the details and usage of the major positioning control (the control function using positioning data).

As the major positioning control, Position control (positioning to the specified position using address information), Speed

control (controlling a rotating body at a fixed speed), Speed-position switching control (switching the control type from Speed

control to Position control), Position-speed switching control (switching the control type from Position control to Speed

control), and others are provided.

Configure the settings required for each control.

9.1

Overview of the Major Positioning Controls

Major positioning controls are implemented using positioning data stored in the positioning module.

The positioning controls, such as the position control and speed control, are implemented by setting the required items in this

positioning data and starting that positioning data.

The control method of Major positioning control is set in [Da.2] Control method of the positioning data.

The control defined as Major positioning control performs the following control depending on the setting in [Da.2] Control

method.
Major positioning control [Da.2] Control Description
method
Position Linear control 1-axis linear control | ABS linear 1 Implements positioning control from the start point address (current stop
control ™! INC linear 1 position) to the specified position using the specified one axis.
2-axis linear ABS linear 2 Implements linear interpolation control from the start point address
interpolation INC linear 2 (current stop position) to the specified position using the specified two
control ! axes.
Fixed-feed 1-axis fixed-feed Fixed-feed 1 Implements positioning control from the start point address (current stop
control control position) using the specified one axis.
([Md.20] Current feed value is set to 0 at the start.)
2-axis fixed-feed Fixed-feed 2 Implements linear interpolation control from the start point address

control ™!

(current stop position) using the specified two axes.
([Md.20] Current feed value is set to 0 at the start.)

2-axis circular
interpolation
control”!

Sub point
specification

ABS circular sub
INC circular sub

Center point
specification

ABS circular right
ABS circular left
INC circular right
INC circular left

Implements positioning control in an arc path from the start point address
(current stop position) to the specified position using the specified two
axes.

Speed control™

1-axis speed control

Forward run speed 1
Reverse run speed 1

Performs the speed control of the specified one axis.

2-axis speed
control”!

Forward run speed 2
Reverse run speed 2

Performs the speed control of the specified two axes.

Speed-position switching control

Forward run speed-
position
Reverse run speed-
position

Implement speed control, and then position control (Positioning with the
specified address or movement amount) immediately after that by turning
on the speed-position switching signal.

Position-speed switching control

Forward run position-
speed
Reverse run position-
speed

Performs the position control, and then speed control immediately after
that by turning on Position-speed switching signal.
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Major positioning control

[Da.2] Control
method

Description

Other controls

NOP instruction

NOP instruction

A control method that is not implemented. When the NOP instruction is
set, the operation of the next data starts and this instruction is not
implemented.

Current value
change

Current value change

Changes the value in "[Md.20] Current feed value" to the address set in

the positioning data.

The following two methods can be used. (Machine feed value cannot be

changed.)

« Current value change using the control method

« Current value change using the start No. for a current value change
(No. 9003)

JUMP instruction

JUMP instruction

Unconditionally or conditionally jumps to the specified positioning data No.

LOOP

LOOP

Implements repetition control with the LOOP to LEND instructions.

LEND

LEND

Returns to the beginning of the repetition control with LOOP to LEND
instructions. When the repetition of the instructions has been completed
for the specified number of times, the operation of the next positioning
data starts.

*1 "2-axis linear interpolation control", "2-axis fixed-feed control", "2-axis circular interpolation control", and "2-axis speed control" use the
motor set in the direction of the two axes to implement control to describe linear or circular paths.
This type of control is called interpolation control. ({=5~ Page 115 Interpolation control)

Data required for major positioning control

The following table lists Positioning data required for performing Major positioning control.

Setting item Setting detail
Positioning | [Da.1] Operation pattern Set an operation pattern for the continuous positioning data (example: Positioning data No.1 to
data 3). (==~ Page 102 Operation pattern of major positioning control)

[Da.2] Control method Set a control method defined for Major positioning control used. (I~ Page 100 Overview of the
Major Positioning Controls)

[Da.3] Acceleration time No. Select and set an acceleration time at the start of the control. (Select one from four values set in
[Pr.9], [Pr.25], [Pr.26], and [Pr.27] as the acceleration time.)

[Da.4] Deceleration time No. Select and set a deceleration time at the stop of the control. (Select one from four values set in
[Pr.10], [Pr.28], [Pr.29], and [Pr.30] as the deceleration time.)

[Da.5] Axis to be interpolated Set a target axis (partner axis) for the 2-axis interpolation control. (=5~ Page 115 Interpolation
control)

[Da.6] Positioning address/movement Set a target value for the position control. (==~ Page 109 Specifying the positioning address)

amount

[Da.7] Arc address Set a sub point or a center point address for the circular interpolation control.

[Da.g] Command speed Set the speed at the execution of the control.

[Da.9] Dwell time The time from when the command pulse output is completed to when Positioning complete
signal is turned on. Set this time to absorb the delay of machine systems to the command, such
as the delay (deviation) of the servo system.

[Da.10] | M code Set an M code to issue a command for a subsidiary work (such as stopping clamps or drills and
changing tools) corresponding to each M code number that can be related to the implementation
of the positioning data.

[Da.27] | M code ON signal output timing Set the M code ON signal output timing for each positioning data.

[Da.28] | ABS direction in degrees Set the ABS direction in degrees for each positioning data.

[Da.29] | Interpolation speed specification Set the interpolation speed specification method for each positioning data.

method

The settings of [Da.1] to [Da.10] and [Da.27] to [Da.29] depend on the setting of [Da.2] Control method. (=5~ Page 119
Positioning Data Settings)

Sub functions for major positioning control

For details on the sub functions that can be combined with the major positioning control, refer to the following.

[=5~ Page 32 Combining Main and Sub Functions

For details on each sub function, refer to the following.
(=5~ Page 216 CONTROL SUB FUNCTION
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Major positioning control from GX Works3

"Major positioning control" can be implemented using the GX Works3 positioning test. For details on the positioning test, refer
to the following.
[=5~ Page 338 Positioning Test

Point/©

600 positioning data max. (Positioning data No.1 to 600) can be set for each axis.

Operation pattern of major positioning control

In "Major positioning control" ("Advanced positioning control"), "[Da.1] Operation pattern" can be set to specify whether to
continue implementing positioning data after the started positioning data. Operation pattern can be classified into the following
three patterns.

Positioning control Operation pattern

Positioning Complete Independent positioning control (operation pattern: 00)

Positioning continue Continuous positioning control (operation pattern: 01)
Continuous path control (operation pattern: 11)

Independent positioning control (positioning complete)

Set this pattern when executing the positioning of only one specified data. If a dwell time is specified, the positioning will be
completed when the specified time elapses.

For the block positioning, this data (operation pattern: 00) is the end of the data. (The positioning stops after this data is
implemented.)

<

Positioning Complete (00)

. Dwell time

[Cd.184] Positioning start signal

Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal

Positioning complete signal OFF
([Md.31] Status: b15)
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Continuous positioning control

» Make sure to auto decelerate each time the positioning for one positioning data finishes, and accelerate to implement the

next positioning data operation after the designated speed of the positioning module reaches zero. If a dwell time is

specified, the acceleration is performed after the specified time elapses.

« In the operation by the continuous positioning control (operation pattern: 01), the positioning of the next positioning No. is
automatically implemented. Always set Operation pattern: 00 to the last positioning data to complete the positioning. If the
operation pattern is Positioning continue (01 or 11), the operation continues until Operation pattern: 00 is found.
Consequently, if Positioning complete ("00") is not found in the operations pattern, operations are implemented until
positioning data No. 600, and if the positioning data No. 600 operation pattern is not positioning complete, operations are

Dwell time
Positioning continue (01) / ;

implemented again from Positioning data No. 1.

Positioning continue (01)

Address (+) direction /

0 Time
. Dwell time not specified | |
Address (-) direction | -1
! ' Positioning !
3 E complete (00) 3
ON | | |
[Cd.184] Positioning start signal ! ! !
ON | i |
Start complete signal ([Md.31] Status: b14) ! ! Y
" ON | i |
[Md.141] BUSY signal
i ON |
Positioning complete signal ((Md.31] Status: b15) OFF l l

Continuous path control

HEContinuous path control

» The speed changes without the deceleration stop from the command speed of the positioning data No. currently being
executed to the speed of the next positioning data No. When the current speed is equal to the next speed, the speed does
not change.

Positioning continue (11)

1

Dwell time

Positioning

Positioning continue (11) let
complete

Address (+) direction

Address (-) direction

[Cd.184] Positioning start signal

Start complete signal ([Md.31] Status: b14)

[Md.141] BUSY signal

Positioning complete signal ([Md.31] Status: b15) OFF 71 1
* When the command speed is set to -1, the speed used in the previous positioning operation is used.

» The dwell time is ignored even if it is set.
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* In the operation by the continuous path control (operation pattern: 11), the positioning of the next positioning No. is
automatically implemented. Always set Operation pattern: 00 to the last positioning data to complete the positioning. If the
operation pattern is Positioning continue (01 or 11), the operation continues until Operation pattern: 00 is found.
Consequently, if positioning in the operations pattern is not finished, operations are implemented until positioning data No.
600, and if the operations pattern for positioning data No. 600 is not positioning complete, operations are implemented
again from positioning data No. 1.

The speed switching is classified into two modes: the front-loading speed switching mode in which the speed is changed at
the end of the current positioning side and the standard speed switching mode in which the speed is changed at the start of
the next positioning side. (==~ Page 398 [Pr.19] Speed switching mode)

In the continuous path control, the positioning may be completed before the set address/movement amount by the distance
Ad, and the data to be controlled may be switched to the next positioning data No. The range of the value of the distance Ad

is as follows.

0 < Ad < (Moving distance in 0.88 ms at the command speed)

HSet acceleration and deceleration speeds BActual acceleration and deceleration speeds
\ \
4 A .
[ No.1 e No.2
V1 V1 1
V2 V2
—Ad
» t X >t
" (1 1 HE
Pre— (2) >t (2)
(1) Positioning data No. 1 set address reached (1) Positioning data No. 1 set address reached
(2) Less than 0.88 ms (2) 0.88 ms min.

The distance Ad is output when the next positioning data No. is executed at the constant speed. Therefore, the execution time
of the next positioning data may be extended longer than the set execution time of the positioning control . If the extension of

the execution time is a problem, perform the following actions.

Corrective action Description

Use the near pass control output timing selection By setting the output timing to At deceleration, the execution time of the next positioning is equivalent to

function. the set execution time of the positioning control. (=5~ Page 233 Output timing selection of near pass
control)

Use the speed change function. Change the speed using the speed change function instead of the continuous path control. (==~ Page
235 Speed limit function)

*1  For the continuous path control, when the command speed V1 of the positioning data and the command speed V2 of the next
positioning data is different significantly, and V1 > V2
For the positioning data in which the automatic deceleration is performed, the positioning is completed at the set address.

Consequently, the positioning data completion address using continuous path control may differ from the set address, but this
will become the address as set when auto deceleration using either continuous positioning control (01) or positioning finished

(00) is complete.

Point

In the continuous path control, the speed is not changed when the positioning data No. is switched by the near
pass function. (=5~ Page 231 Near pass function)
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HEConditions of deceleration stop during the continuous path control
The deceleration stop is not performed in the continuous path control. However, in the following three cases, the deceleration

stop is performed and the speed becomes 0 once.
» When the operation pattern of the positioning data currently being implemented is Continuous path control: 11 and the

movement direction of the positioning data currently being implemented differs from that of the next positioning data. (Only

for the positioning control of one axis. (See point))
v (1) Positioning data No. 1 (Operations pattern: 11)
(2) Speed is 0
(3) Positioning data No. 2 (Operations pattern: 00)
()]

(@)

(©)

 During the operation with the step operation. (==~ Page 278 Step function)
« If an error occurs in the positioning data for the next operation. Sudden stop may occur due to an error. (=5~ Page 71

Stopping)
Point

« In the positioning data of the continuous path control, the command speed becomes 0 for about 0.88 ms
when [Da.6] Positioning address/movement amount is set to 0. If [Da.6] Positioning address/movement
amount is set to 0 to increase the number of speed change points in the future, change the setting of [Da.2]
Control method to NOP instruction not to execute the positioning data No. (=5~ Page 167 NOP instruction)

« In the positioning data of the continuous path control, ensure the movement amount so that the execution
time of the data becomes 100 ms or longer, or reduce the command speed.

HOperation for sudden direction reversal
« The movement direction is not checked during the interpolation control. Thus, the deceleration stop is not performed even if

the movement direction is changed. Therefore, the interpolation axis may suddenly reverse its direction. To avoid the
sudden direction reversal, set Continuous positioning control: 01 for the positioning data at the passing point instead of
Continuous path control: 11.

Positioning by interpolation Reference axis operation Partner axis operation

\ \

Positioning Data Positioning Data
No.1 No.2

sIxe Jauped

t

> Reference axis

Positioning data No.1-Continuous path control t

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
>

Positioning Data | Positioning Data |
No.1 ' No.2 !

Positioning Data | Positioning Data
No.1 ' No.2
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* When the interpolation axis suddenly reverses its direction, the command pulses from the positioning module are output as
described below.

Forward command

Reverse command

When a command frequency is f (pulse/s), t1 and t2 are determined using the following calculation formulas.

- 11=1/2f[s]

- t2=1/f[s]

A time of t1 must be ensured by the drive unit for a specified time T[s] or longer. (The time T depends on the specifications of
the drive unit.)

When the time of t1 cannot be ensured for T or longer, reduce the value in [Da.8] Command speed of the positioning data.

BSpeed handling
* The command speed of the continuous path control is set for each positioning data. The positioning module implements
positioning at the speed specified with each positioning data.

The command speed can be set to -1 in the continuous path control. When the command speed is set to -1, the control is
performed at the speed used in the previous positioning data No. (When the positioning data is set using GX Works3, the
current speed is displayed in the command speed of the GX Works3. Current speed is the speed of the positioning control
currently being implemented.)

If the command speed has been set to -1 before the uniform speed control is executed, the speed does not need to be set
in each positioning data.

If the speed is changed or the override function is executed in the previous positioning data when the command speed has
been set to -1, the control can be continued at the new speed.

If -1 is set in the command speed of the first positioning data at the start, No command speed (Error code: 1A12H) occurs
and the positioning cannot be started.

[Relation between the command speed and current speed]

Speed P1 P2 P3 P4 P5 Speed P1 P2 P3 P4 P5
| | | | | | | |
3000 | i i T 3000 | | i i
2000 : : : : 2000 : I : :
1000 ! | | : 1000 ‘ | | |
| | | | Position | | | | Position
[Da. 8] Command speed 1000 130000 -1 7 -1 -1 [Da. 8] Command speed 1000 30000 -1 1 -1 -1
[Md.27] Current speed 1000 13000i 3000 | 3000 | 3000 [Md.27] Current speed 1000 13000; 3000 i 3000 | 3000

Current speed is changed
even if the command speed is
not reached using P2.
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Point/©

« In the continuous path control, the speed is not changed when the positioning data No. is switched by the
near pass function. (=~ Page 231 Near pass function)

* The positioning module holds the command speed set with the positioning data and the latest speed value
set with the speed change request as [Md.27] Current speed to control with the current speed when -1 is set
for the command speed. (Depending on the relation between the movement amount and the speed, the
feed rate may not reach the command speed, but even so, the current speed will be updated.)

» When the address for the speed change is identified beforehand, create and execute the positioning data
for the speed change with the continuous path control to perform the speed change without requesting the
speed change using a program.

ESpeed switching (Refer to "[Pr.19] Speed switching mode")

The following two modes are provided to change the speed.

Speed switching mode Description
Standard switching Switches the speed when executing the next positioning data.
Front-loading switching Switches the speed at the end of the positioning data currently being
executed.
Speed Switches the speed when executing Speed The next positioning data implementation
A the next positioning data A start positioning using the specified speed
>t >t
n: Positioning | n . n+1 P n L n+1
data No. d
For standard switching For front-loading switching

M Standard speed switching mode

« If the command speed of the positioning data currently being executed and that of the next positioning data differ, the
machine will accelerate or decelerate after reaching the positioning point set in the positioning data currently being
executed, and the speed will change over to the speed set in the next positioning data.

» The parameters used in the acceleration/deceleration processing to the command speed set in the next positioning data to
be executed are those of the next positioning data to be executed. If the command speeds are the same, the speed
changed will not be performed.

, | Speed f | 3
| switching | 1 1\ Dwell time | Dwell time |
| | 1 | - 1
Positioning i ./ | | i \ i t

[Da.1] Operation pattern E 11 i 11 3 11 E 01 3 00 3
1 ON 1 | . 1 1
[Cd.184] Positioning start signal OFF
ON . ! | i

Start complete signal ([Md.31] Status: b14) ~ OFF] i
1 1 I 1 I I
o 1 1

[Md.141] BUSY signal OFF | | | |

| | i | |
oN | : : !

Positioning complete signal ((Md.31] Status: b15) OFF l l ﬂ ﬂ
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» Speed switching condition

If the movement amount is small relative to the target speed and the target speed is not reached even if the acceleration/
deceleration is performed, the machine is accelerated or decelerated to get close to the target speed. If the movement
amount is exceeded when automatic deceleration needs to be performed (such as when the operation pattern is 00 or 01), the
machine will immediately stop at the specified positioning address, and Insufficient movement amount (Warning code: 0998H)

occurs.
EWhen the speed cannot be changed in P2 HEWhen the movement amount is small during the automatic deceleration
When the relation of the speeds is P1 = P4, P2 = P3, P1 < P2 As the movement amount required to perform the automatic deceleration
cannot be secured, the machine immediately stops with speed status # 0.
Y Y
* PP P3 P4 4

Pn ‘ Pn+1

>t

' Positioning address

BFront-loading speed switching mode

« If the command speed of the positioning data currently being implemented and that of the next positioning data differ, the
speed will switch to reach the speed set in the next positioning data at the end of the positioning data currently being
implemented.

» The parameters used in the acceleration/deceleration processing to the command speed set in the next positioning data to
be implemented are those of the next positioning data to be implemented. If the command speeds are the same, the speed
changed will not be performed.

Vo ! Dwell time ' Dwell time !

i I I | | | '

| | i X ‘ / ’ |

Positioning | ! ' g ‘ l t

[Da.1] Operation pattern S I P T B o1 00

o e 1 1

[Cd.184] Positioning start signal OFF |y

o e 1 s

Start complete signal ([Md.31] Status: b14) OFF i

| | i ' | |

_ON — : : :
[Md.141] BUSY signal OFF | i ' |
oN | : :

Positioning complete signal ([Md.31] Status: b15) OFF

0
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» Speed switching condition

If the movement amount is small relative to the target speed and the target speed is not reached even if the acceleration/
deceleration is performed, the machine is accelerated or decelerated to get close to the target speed. If the movement
amount will be exceeded when the automatic deceleration needs to be performed (such as when the operation pattern is 00

or 01), the machine will immediately stop at the specified positioning address, and Insufficient movement amount (Warning

code: 0998H) occurs.
EWhen the speed cannot be changed to the P2 speed in P1
When the relation of the speeds is P1 = P4, P2 = P3, P1 < P2

HEWhen the movement amount is small during the automatic deceleration
As the movement amount required to perform the automatic deceleration
cannot be secured, the machine immediately stops with speed status # 0.

P2

Posi{ioning address

Specifying the positioning address

One of the following two methods can be used for commanding the position in the control using positioning data.

Absolute system

The positioning is performed to a specified position (absolute address) having the OP as a reference. The specified address is

used as the positioning address. (Any address can be set as the start point.)

3 Address 3 e Start point
Address i i 100 ° i > End point
100 i Address i i
L 150 Address |
1 | 300 |
Address 150 |
3 : Address 100 i
| __Address 150
| | |
i i i

OP 100 150 300
(Refere;‘ce PointA  PointB Point C
point
Within stroke limit range
| |
[ 1

Incremental system

The position where the machine is currently stopped is regarded as the start point, and the positioning is performed for a

specified movement amount in a specified movement direction.

I 1 | .
| i Movement amount | ® Startpoint
Movement amount E E -100 é - End point
+100 ! !
Movement amount +100 ' Movement amount !
' Movement ! +100 !
i amount e |
150 | !
Movement amount -1001 Movement amount +50 3
i i 1
I T T
OP 100 150 300
(Reference PointA  Point B Point C
point)

Within stroke limit range
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Checking the current value

Values indicating the current values

The positioning module uses 2 types of address as described below as the positioning values.
These addresses (Current feed value and Machine feed value) are stored in the monitor data area, and used for monitoring
the current value display.

Item Description

Current feed value « The value stored in [Md.20] Current feed value.

« This value has an address established with Machine OPR as a reference. However, the address can be changed by
changing the current value.

* This value is updated every 0.88 ms.

Machine feed value * The value stored in [Md.21] Machine feed value.

* This value always has an address established with Machine OPR as a reference. The address cannot be changed even if
the current value is changed to a new value.

« This value is updated every 0.88 ms.

Current feed value and Machine feed value are used for monitoring the current value display.

\

The current value has been changed
to 20000 with the current value change.

t

Address after new current value
is stored

[Md.20] Current feed value 0 20000

F

[Md.21] Machine feed value 0 X

Address after new current value does not change

Restrictions

When the stored Current feed value is used for the control, an error of 0.88 ms will occur in the update timing of the current
value. When the stored Machine feed value is used for the control, an error of 0.88 ms will occur in the update timing of the
current value.
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Monitoring the current value

Current feed value and Machine feed value are stored in the following buffer memory areas, and can be read using a DFROM
(P) instruction or DMQOV (P) instruction from the CPU module.

Buffer memory address

Axis 1 Axis 2
[Md.20] Current feed value 800, 801 900, 901
[Md.21] Machine feed value 802, 803 902, 903

EProgram example
The following shows an example of the program that stores the current feed value of the axis 1 in the specified device.

bCurrentFeedfalueR
eadReq FHEPGE_1 stnfxishionitorData_&x  dCurrentFe
()] DikAC ie D[0]dCurrentFeedalue D edValue
| | U1¥EE00
Classification Label Name Description
Module label FX5PG_1.stnAxisMonitorData_Axis_D[0].dCurrentFeedValue_D Axis 1: Current feed value
Global label, local Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
label relay and data device are automatically assigned to the labels.
Label Mame Crata Type Clazz
1 bCurrentFeadvalueReadReg |Elit | |VAH - \
a2 |dCurrentFeedvalue |D0ub|e Word [Signed] | |\|‘AR - ‘
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Handling degree (control unit)

If degree is set as the control unit, the following items differ from the ones for when other control units are set.

Addresses of Current feed value and Machine feed value
The address of "[Md.20] Current feed value" is a ring address from 0 to 359.99999°. However, the address of [Md.21] Machine

feed value does not become a ring address.
HCurrent feed value EMachine feed value

359.99999°  359.99999° : 2147483647

0° 0° 0° -2147483647 0

Software stroke limit valid/invalid setting

When the control unit is degree, the upper/lower limit values of the software stroke limit are 0° to 359.99999°.

ESetting to validate the software stroke limit
To validate the software stroke limit, set the lower limit value and upper limit value of the software stroke limit in a clockwise

rotation.

315.00000° Clockwise

Area A

~ 90.00000°

Area B

Implement the following to set the travel range for each section.
(1) Implement the following to set the travel range for area A.

+ Software stroke lower limit value: 315.00000°

» Software stroke upper limit value: 90.00000°

(2) Implement the following to set the travel range for area B.

+ Software stroke lower limit value: 90.00000°

+ Software stroke upper limit value: 315.00000°

ESetting to invalidate the software stroke limit
To invalidate the software stroke limit, set the software stroke lower limit value equal to the software stroke upper limit value.

The control can be performed regardless of the setting of the software stroke limit.
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Positioning control method when degree is set as the control unit

EWhen the absolute system is used
HIf the software stroke limit is invalid

The positioning is performed in the direction nearest to the specified address, using the current value as a reference. (This
control is called shortcut control.)

-- Example —=============-=——— - |

(1) If moving the current value by 315° to 45°, positioning is implemented in the clockwise direction.

(2) If moving the current value by 45° to 315°, positioning is implemented in the counter-clockwise direction.

If 315° — 45° If 45° — 315°

When the rotation angle is 180°, the rotation direction is determined depending on the start point position.

Start point position Rotation direction
0°< Start point < 180° Clockwise
180°< Start point < 0° Counterclockwise

(1) If specifying the positioning direction (If shortcut control is not implemented)

Disable shortcut control using either "[Cd.40] ABS direction in degrees" or "[Da.28] ABS direction in degrees" to enable
positioning in the specified direction.

This function can be implemented when the software stroke limit is disabled. When the software stroke limit is enabled, the
ABS direction in degree setting (Error code: 19A5H) is illegal, and positioning is not started.

With "[Cd.40] ABS direction in degrees" or "[Da.28] ABS direction in degrees", the set value of the reference axis is applied to
the reference axis and interpolation axis. Even if a unit other than degree is set for the reference axis, the setting of the
reference axis is applied to the interpolation axis as described below (for the 2-axis linear interpolation control (ABS2)).

Axis Unit setting "[Cd.40] ABS direction in degrees" Rotation direction in degrees
Reference axis pulse 1: ABS clockwise —
Interpolation axis 1 degree — 1: ABS clockwise

(2) If specifying the rotation direction in degrees for each positioning data

To specify the rotation direction in degrees for each positioning data, especially for the continuous positioning control and

continuous path control, use "[Da.28] ABS direction in degrees".

(3) If setting the same rotation direction using all positioning data

» The rotation direction of all positioning data can be specified en block by setting "[Cd.40] ABS direction in degrees".

* If using "[Cd.40] ABS direction in degrees", set "0: Use the setting value in [Cd.40] ABS direction in degrees" in "[Da.28]
ABS direction in degrees". When a value other than 0 is set, "[Da.28] ABS direction in degrees" is enabled.
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» The setting value in "[Cd.40] ABS direction in degrees" is valid only at the start of positioning control. In the continuous
positioning control or continuous path control, the operation continues with the setting configured at the start even if the

setting is changed during the operation.

Setting item Setting detail Buffer memory address Initial value
Axis 1 Axis 2
[Cd.40] ABS direction in degrees | Specify the ABS movement direction in increments of degrees. 1550 1650 0

+ 0: Shortcut (Direction setting invalid)
* 1: ABS clockwise
+ 2: ABS counterclockwise

[Da.28] ABS direction in degrees | Set "[Cd.40] ABS direction in degrees" for each positioning data. | 2003+N"! 8003+N""! 0
+ 0: Use the set value of "[Cd.40] ABS direction in degrees". (b2 to b3) (b2 to b3)
* 1: ABS clockwise

* 2: ABS counterclockwise

+ 3: Shortcut (Direction setting invalid)

*1 N indicates the offset address of each positioning data.
N = ((Positioning data No.) - 1) x 10
BWhen the software stroke limit is valid
The positioning is performed in a clockwise or counterclockwise direction depending on the setting method of the software

stroke limit range.
Consequently, positioning with the shortcut control may not be possible.
[Example]

If traveling to 315° using current value 0°, positioning is implemented using clockwise rotations if the software stroke lower limit value is 0° and the upper limit
value is 345°.

345.00000° 0°
315.00000°

Position using right rotation

Point
The range of positioning addresses is 0° to 359.99999°.

To implement positioning of one rotation or more, use the incremental system.

EWhen the incremental system is used
The positioning is performed for a specified movement amount in a specified direction. The movement direction is determined

by the sign of the movement amount.
* When the movement direction is positive: Clockwise
* When the movement direction is negative: Counterclockwise

Point

The positioning of 360° or more can be performed with the incremental system.

In this case, invalidate the software stroke limit by setting values as follows. (Set a value within the setting
range of 0° to 359.99999°.)

[Software stroke limit upper limit value = Software stroke limit lower limit value]

1 1 4 9 MAJOR POSITIONING CONTROL
9.1 Overview of the Major Positioning Controls



Interpolation control

Meaning of the interpolation control

With "2-axis linear interpolation control", "2-axis fixed feed control", "2-axis speed control", and "2-axis circular interpolation

control", the motors set in the 2 axis directions are used to control so that the designated path is described. This type of
control is called interpolation control.

In the interpolation control, the axis in which the control method is set is defined as the reference axis and the other axes are
defined as the interpolation axes. The positioning module controls the reference axis following the positioning data set in the
reference axis, and controls of the interpolation axes corresponding to the control of the reference axis so that a linear or arc

path is drawn.

The following table shows the combinations of the reference axis and interpolation axes.

Interpolation control set in [Da.2] Control

method

Reference axis

Interpolation axis

2-axis linear interpolation control, 2-axis fixed-feed
control, 2-axis circular interpolation control, and 2-axis

speed control

Either axis 1 or 2

Depends on the axis to be interpolated set in the
reference axis

Positioning Data Settings

When the interpolation control is performed, the same positioning data No. are set for the reference axis and interpolation

axis. The following table shows the setting items of Positioning data of the reference axis and interpolation axis.

©: Always set, O: Set as required, A: Setting restricted

—: Setting not required (Because this item is an irrelevant item, the set value is ignored. Set the value within the setting range,

such as the initial value.)

Setting item Setting item of reference axis Setting item of interpolation
axis
Same positioning data [Da.1] Operation pattern o —
No. [Da2] | Control method o —
Line 2
Fixed-feed 2
Circular sub, circular right, circular left
Forward run speed 2
Reverse run speed 2
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. o —
[Da.5] Axis to be interpolated o —
[Da.6] Positioning address/movement O A
amount Not required for forward run speed 2 or | Not required for forward run speed 2 or
reverse run speed 2 reverse run speed 2
[Da.7] Arc address VAN A
For circular sub, circular right, circular For circular sub, circular right, circular
left only left only
[Da.8] Command speed (@) A
Required for forward run speed 2 and
reverse run speed 2
[Da.9] Dwell time O —
[Da.10] M code O ©)
[Da.27] M code ON signal output timing O —
[Da.28] ABS direction in degrees O —
[Da.29] Interpolation speed specification O —
method

*1 The partner axis is set for the axis interpolation. If the self-axis is set, lllegal interpolation description command (Error code: 1A22H)

occurs.

For details on the settings, refer to the following.

[Z=" Page 421 Positioning Data
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Starting the interpolation control

To start the interpolation control, the positioning data No. of the reference axis (the axis for which the interpolation control was
set in [Da.2] Control method) are started. (Starting of the interpolation axis is not required.)

If both the reference axis and interpolation axis are started, the following errors or warning will occur and the positioning will
not start.

» Reference axis: Interpolation while partner axis BUSY (Error code: 1998H)
* Interpolation axis: Control method setting error (Error code: 1A24H), Start during operation (Warning code: 0900H)

Interpolation control continuous positioning

To perform the interpolation control in which Continuous positioning control and Continuous path control are specified in the
operation pattern, the positioning method for all the positioning data from the started positioning data to the positioning data in
which Positioning complete is set must be set to the interpolation control.

The number of interpolation axes and axes to be interpolated cannot be changed from the intermediate positioning data. If the
number of interpolation axes and axes to be interpolated are changed, Control method setting error (Error code: 1A25H)
occurs and the positioning will stop.

Precautions

« If using a stepping motor, circular interpolation control is disabled. Use a servomotor to implement circular interpolation
control.

If any axis exceeds the value in [Pr.8] Speed limit value during 2-axis speed control, the axis exceeding the speed limit
value is controlled using the speed limit value. The speeds of the other axes being interpolated are suppressed by the
command speed ratio.

During 2-axis linear interpolation control, 2-axis fixed feed control, or 2-axis circular interpolation control, if any of the axes
exceed "[Pr.8] Speed control value", the axis exceeding the speed limit value is controlled using the speed limit value. The
speeds of the other axes being interpolated are suppressed by the movement amount ratio.

» During 2-axis linear interpolation control or 2-axis fixed-feed control, "[Pr.20] Interpolation speed specification method" is
set to "1: Reference axis speed", and if the reference axis is the minor axis and the interpolation axis is the major axis, the
speed limit value of the interpolation axis may not function.

* In the 2-axis interpolation, the combination of the interpolation axes cannot be changed during the operation.

For the interpolation axis, the reference axis "[Pr.7] Bias speed at start" is enabled.

Poin t

If reference axis speed is set for the interpolation control, set the major axis as the reference axis. If the minor
axis is set as the reference axis, the speed of the major axis cannot be suppressed with [Pr.8] Speed limit
value.
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Interpolation speed specification method

For the interpolation control, set the composite speed or reference axis speed with "[Pr.20] Interpolation speed specification
method" or "[Da.29] Interpolation speed specification method" of the reference axis.

Composite speed Reference axis speed

The movement speed for the control target is specified, and the speed for The axis speed set in the reference axis is specified, and the speed for the

each axis is calculated by the positioning module. other axis performing interpolation is calculated by the positioning module.
X X

(1)

) (2)

(1) Specify the composite speed (1) Specify the reference axis speed
(2) Positioning module calculations (2) Positioning module calculations

BIf specifying the interpolation speed for each positioning data

To specify the interpolation speed for each positioning data, use "[Da.29] Interpolation speed specification method".

BIf setting the same interpolation speed using all positioning data

» The interpolation speed specification method for all positioning data can be specified en block by setting "[Pr.20]
Interpolation speed specification method".

» When "[Pr.20] Interpolation speed specification method" is used, set 0 in "[Da.29] Interpolation speed specification
method". When a value other than 0 is set, "[Da.29] Interpolation speed specification method" is enabled.

Name Function Buffer memory address

Axis 1 Axis 2
[Pr.20] Interpolation speed When performing linear interpolation/circular interpolation, set 1550 1650
specification method whether to specify the composite speed or the speed for the

reference axis.
* 0: Composite speed
* 1: Reference axis speed

[Da.29] Interpolation speed Set "[Pr.20] Interpolation speed specification method" for each 2003+N""! 8003+N"1
specification method positioning data. (b4 to b6) (b4 to b6)
0: Use the set value of [Pr.20] Interpolation speed specification
method

1: Composite speed
2: Reference axis speed

*1 N indicates the offset address of each positioning data.
N = ((Positioning data No.) - 1) x 10
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Limits of the interpolation control

Limits are provided on the interpolation control that can be implemented and speed ([Pr.20] Interpolation speed specification
method) that can be set, depending on the settings in [Pr.1] Unit setting of the reference axis and interpolation axis. (For
example, the circular interpolation control cannot be performed if the unit of the reference axis and that of the interpolation
axis differ.)

The following table shows the limits of the interpolation control and speed specification.
O: Setting possible

X: Setting not possible

—: No interpolation axis

Interpolation control set in [Pr.20] Interpolation speed | [Pr.1] Unit setting*1

[Da.2] Control method specification method

The units of the reference axis The units of the reference axis
and interpolation axis are the and interpolation axis differ™
same, or the combination of mm
and inch is used.™

1-axis linear control Composite speed — —

1-axis fixed-feed control

Speed-position switching control Reference axis speed - -

Position-speed switching control

2-axis linear interpolation control Composite speed O X
2-axis fixed-feed control

Reference axis speed O @)
1-axis speed control Composite speed — —

Reference axis speed — —

2-axis speed control Composite speed*2 X X
Reference axis speed O @]
2-axis circular interpolation control Composite speed 0" X
Reference axis speed*3 X X

*1  The units of mm and inch can be mixed.

*2  If "composite speed" is set using 2-axis speed control to start positioning, an interpolation mode error (error code: 199AH) will occur, and
positioning will not start.

*3  If "reference axis speed" is set using 2-axis circular interpolation control to start positioning, an interpolation mode error (error code:
199BH) will occur, and positioning will not start.

*4  If the units are different or if mm and inch are mixed, use the unit set to the reference axis for the unit of the speed being controlled.

*5 The unit of degree cannot be set. If circular interpolation control is set when the unit is "degree", circular interpolation (error code:
199FH) will occur, and positioning will not start. During the positioning control, the operation decelerates to stop at the detection of the
error.

Axis operation status during the interpolation control

During the interpolation control, "2: Interpolation" is stored in [Md.26] Axis operation status. If "0: Standby" is saved when
interpolation control finishes and an error occurs in the interpolation control, both the reference and interpolation axes will
decelerate and stop, and "-1: Error in progress" will be saved.
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9.2

Positioning Data Settings

Relation between each control and positioning data

The setting requirements and details on the setting items of the positioning data differ according to the setting in [Da.2] Control

method.

The following table shows the setting items of positioning data prepared for various control systems. (This section presumes

the positioning data will be set using GX Works3.)
O: Always set
O: Set as required
X1 Setting not possible (If these items are set, Continuous path control not possible (Error code: 1A1EH, 1A1FH) occurs at the start.)
—: Setting not required (The set value is ignored. Set the value within the setting range, such as the initial value.)

Setting items for positioning data

Position control

1-axis linear control
2-axis linear interpolation
control

1-axis fixed-feed control
2-axis fixed-feed control

2-axis circular
interpolation control

[Da.1] Operation Independent positioning | © @) @)
pattern control (positioning
complete)
Continuous positioning @) ©) ©)
control
Continuous path control | © X @]
[Da.2] Control method Line 1 Fixed-feed 1 Circular sub
Line 2 Fixed-feed 2 Circular right
" Circular left
1
[Da.3] Acceleration time No. @) @) ©)
[Da.4] Deceleration time No. @) @) ©)
[Da.5] Axis to be interpolated ©: 2-axis interpolation control
—: 1-axis control
[Da.6] Positioning address/movement amount @] o o
[Da.7] Arc address — — o
[Da.8] Command speed @) €} ©)
[Da.9] Dwell time O O @)
[Da.10] M code O O O
[Da.27] M code ON signal output timing @] O O
[Da.28] ABS direction in degrees O O @)
[Da.29] Interpolation speed specification method —: 1-axis control

O: 2-axis interpolation control

*1  Two control methods are available: Absolute (ABS) system and Incremental (INC) system.

Setting items for positioning data

Speed control

1-axis speed control
2-axis speed control

Speed-position switching
control

Position-speed
switching control

[Da.1] Operation Independent positioning | © @) @)
pattern control (positioning
complete)
Continuous positioning X @) X
control
Continuous path control X X X
[Da.2] Control method Forward run speed 1 Forward run speed-position Forward run position-speed
Reverse run speed 1 Reverse run speed-position Reverse run position-speed
Forward run speed 2 2
Reverse run speed 2
[Da.3] Acceleration time No. @) @) ©)
[Da.4] Deceleration time No. o o o
[Da.5] Axis to be interpolated ©: 2-axis interpolation control — —

—: 1-axis control

9 MAJOR POSITIONING CONTROL
9.2 Positioning Data Settings

119



[Da.6] Positioning address/movement amount — o o
[Da.7] Arc address — — —
[Da.8] Command speed © o o
[Da.9] Dwell time — O O
[Da.10] M code O O O
[Da.27] M code ON signal output timing O @] @]
[Da.28] ABS direction in degrees @] @] O
[Da.29] Interpolation speed specification method —: 1-axis control — —
O: 2-axis interpolation control

*2 Two control methods are available: Absolute (ABS) system and Incremental (INC) system.

[Da.1] Operation Independent positioning | — ©) — — —
pattern control
(Positioning complete)
Continuous positioning — ©) — — —
control
Continuous path control | — X — — —
[Da.2] Control method NOP instruction Current value JUMP instruction | LOOP instruction | LEND instruction
change
[Da.3] Acceleration time No. — — — — —
[Da.4] Deceleration time No. — — — — —
[Da.5] Axis to be interpolated — - - - -
[Da.6] Positioning address/movement amount — (€} — — —
Address after
change
[Da.7] Arc address — — — — —
[Da.8] Command speed — — — — —
[Da.9] Dwell time — — (€} — —
JUMP
destination
positioning data
No.
[Da.10] M code — O O (¢} —
Condition data Number of
No. at JUMP repetitions
[Da.27] M code ON signal output timing — O — — —
[Da.28] ABS direction in degrees — — - - -
[Da.29] Interpolation speed specification method — — — — -

120

Setting "Positioning data" using GX Works3 as far as possible is recommended. To perform the setting using
programs, many programs and devices are required. The execution becomes complicated, and the scan

times will increase.
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1-axis linear control

In the 1-axis linear control ([Da.2] Control method = ABS linear 1, INC linear 1), one motor is used to perform the position
control in the set axis direction.

1-axis linear control (ABS linear 1)
HOperation chart

In the 1-axis linear control of the absolute system, the positioning is performed from the current stop position (start point
address) to the address set in [Da.6] Positioning address/movement amount (end point address).
[Example]

If the start point address (stop position) is 1000 and the end position address (positioning address) is 8000, positioning will be implemented using travel amount
7000 (8000-1000) in the forward direction.

Start point address (current stop position) End point address (positioning address)
0 1000 8000

Positioning control (movement amount 7000)

HPositioning data to be set

To use the 1-axis linear control (ABS linear 1), set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern (€}

[Da.2] Control method © (Set ABS linear 1.)
[Da.3] Acceleration time No. @]

[Da.4] Deceleration time No. @]

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount (€}

[Da.7] Arc address —

[Da.8] Command speed @]

[Da.9] Dwell time O

[Da.10] M code O

[Da.27] M code ON signal output timing O

[Da.28] ABS direction in degrees O

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.
(=5~ Page 421 Positioning Data
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1-axis linear control (INC linear 1)

HEOperation chart

In the 1-axis linear control of the incremental system, the positioning for the movement amount set in [Da.6] Positioning
address/movement amount is implemented from the current stop position (start point address). The movement direction is
determined by the sign of the movement amount.

Start point address (current stop position)

Reverse + Forward
direction direction
Travel direction if movement Travel direction if movement
amount is negative amount is positive
(reverse direction) (forward direction)

[Example]

If the travel amount is -7000 using a start point address of 5000, positioning will be implemented to the -2000 position.

Address after positioning control Start point address (current stop position)

-3c|>oo -2cioo -1(;00 c|> 1o|oo 2o|oo 3o|oo 4o|oo 5o|oo 60|00
| | | I | | | | | |

Positioning control to reverse direction
(movement amount -7000)

HPositioning data to be set

To use the 1-axis linear control (INC linear 1), set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern @]

[Da.2] Control method O (Set INC linear 1.)
[Da.3] Acceleration time No. (¢}

[Da.4] Deceleration time No. (€}

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount @]

[Da.7] Arc address —

[Da.8] Command speed (€}

[Da.9] Dwell time O

[Da.10] M code @]

[Da.27] M code ON signal output timing O

[Da.28] ABS direction in degrees O

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.
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2-axis linear interpolation control

In the 2-axis linear interpolation control ([Da.2] Control method = ABS linear 2, INC linear 2), two motors are used to
implement position control in a linear path while the interpolation is implemented for the axis directions set in each axis.

For details on the interpolation control, refer to the following.
[=5~ Page 115 Interpolation control

2-axis linear interpolation control (ABS linear 2)

HEOperation chart

In the 2-axis linear interpolation control of the absolute system, specified two axes are used to implement linear interpolation
positioning from the current stop position (start point address) to the address set in [Da.6] Positioning address/movement
amount (end point address).

Forward direction (Y axis)

Start address (X1, Y1)
(Current stop position)
Y2 | Endaddress (x2,Y2) |
(Positioning address)
Y axis movement Movement according to X and
amount Y1 Y axes linear interpolation
Reverse Forward direction
direction (X axis)
X axis movement
amount
Reverse direction
[Example]

If the start point address (current stop position) is (1000, 1000) and the end position address (positioning address) is (10000, 4000), positioning will be
implemented as described below.

) Start address
AXis 2 (Current stop position)

End address
42000 L (Positioning address)
Axis 2 movement -+
amount
(4000-1000=3000) T
1000 |
| Axis 1
0 10000
Axis 1 movement amount

(10000-1000=9000)

HRestrictions

In the following case, an error occurs and the positioning will not start. During the positioning control, the operation stops

immediately at the detection of the error.

* If the movement amount of each axis exceeds 1073741824 (= 230) when 0: Composite speed is set in [Pr.20] Interpolation
speed specification method, Outside linear movement amount range (Error code: 1A15H) occurs at the start of the
positioning. (The maximum movement amount that can be set in [Da.6] Positioning address/movement amount is
1073741824 (= 239)))
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HPositioning data to be set

To use the 2-axis linear interpolation control (ABS linear 2), set the following positioning data.
O: Always set
O: Set as required
—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis
[Da.1] Operation pattern @) —
[Da.2] Control method O (Set ABS linear 2.) —
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. o —
[Da.5] Axis to be interpolated @) —
[Da.6] Positioning address/movement amount @) €]
[Da.7] Arc address — —
[Da.8] Command speed o —
[Da.9] Dwell time O —
[Da.10] M code O —
[Da.27] M code ON signal output timing O —
[Da.28] ABS direction in degrees O —
[Da.29] Interpolation speed specification method O —

For details on the settings, refer to the following.
(=5~ Page 421 Positioning Data

If Reference axis speed is used for the 2-axis linear interpolation control, set the major axis as the reference
axis. If the minor axis is set as the reference axis, the speed of the major axis cannot be suppressed with
[Pr.8] Speed limit value.
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2-axis linear interpolation control (INC linear 2)
HEOperation chart

In the 2-axis linear interpolation control of the incremental system, specified two axes are used to implement linear
interpolation positioning for the movement amount set in [Da.6] Positioning address/movement amount from the current stop
position (start point address). The movement direction is determined by the sign of the movement amount.

Forward direction (Y axis)

Start address (X1, Y1)
(Current stop position)
Y axis
movemtent Movement according to X and
amoun Y axes linear interpolation
Reverse Forward direction
direction (X axis)
X axis movement
amount
Reverse direction
[Example]

If the axis 1 travel amount is 9000 and the axis 2 travel amount is -3000, the following will occur.

Axis 2
4000 Start point address (current stop position)
Axis 2
movement T
amount + Stop address after
(-3000) 1000 positioning control
L Axis 1
0 10000
Axis 1 movement amount (9000)
\ |
ERestrictions

In the following case, an error occurs and the positioning will not start. During the positioning control, the operation stops

immediately at the detection of the error.

« If the movement amount of each axis exceeds 1073741824 (= 230) when 0: Composite speed is set in [Pr.20] Interpolation
speed specification method, Outside linear movement amount range (Error code: 1A15H) occurs at the start of the
positioning. (The maximum movement amount that can be set in [Da.6] Positioning address/movement amount is
1073741824 (= 2%0)))
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HPositioning data to be set

To use the 2-axis linear interpolation control (INC linear 2), set the following positioning data.
O: Always set
O: Set as required
—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis
[Da.1] Operation pattern @) —
[Da.2] Control method O (Set INC linear 2.) —
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. o —
[Da.5] Axis to be interpolated @) —
[Da.6] Positioning address/movement amount @) €]
[Da.7] Arc address — —
[Da.8] Command speed o —
[Da.9] Dwell time O —
[Da.10] M code O —
[Da.27] M code ON signal output timing O —
[Da.28] ABS direction in degrees O —
[Da.29] Interpolation speed specification method O —

For details on the settings, refer to the following.
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If Reference axis speed is used for the 2-axis linear interpolation control, set the major axis as the reference
axis. If the minor axis is set as the reference axis, the speed of the major axis cannot be suppressed with
[Pr.8] Speed limit value.
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Fixed-feed control

In Fixed-feed control ([Da.2] control method = Fixed-feed 1, fixed-feed 2), motors for the number of specified axes are used to

perform the fixed-feed control in the set axis direction.
In the fixed-feed control, any reminder of the movement amount specified in the positioning data is rounded down to output
the same amount of pulses if it is less than that required for control accuracy.

Operation chart

In the fixed-feed control, the address ([Md.20] Current feed value) of the current stop position (start point address) is set to 0,

and the positioning for the movement amount set in [Da.6] Positioning address/movement amount is implemented. The
movement direction is determined by the sign of the movement amount.
« Example of the 1-axis fixed-feed control

Set "[Md.20] Current

feed value" to 0 during
positioning start
0 0 0 0 K
/ Specified
Positioning movement
start amount

Reverse = JT- » Forward direction
direction

Movement direction if travel amount is negative A—l—> Movement direction if travel amount is positive

» Example of the 2-axis fixed-feed control

Stop position

Y

Set "[Md.20] Current feed
value" to 0 for each axis
during positioning start

Specified !
movement !
amount A
0,0); |
: : X
'Specified movement:
| amount |
1 1
Restrictions

« If "11: Continuous path control" is set in [Da.1] Operation pattern, Continuous path control not possible (Error code: 1A1FH)
occurs and the control will not start. (In the fixed-feed control, "11: Continuous path control" cannot be set.)

Fixed-feed cannot be set in [Da.2] Control method in the positioning data when "11: Continuous path control" is set in [Da.1]
Operation pattern of the immediately previous positioning data. For example, if the operation pattern of the positioning data
No.1 is "11: Continuous path control", the fixed-feed control cannot be set to the positioning data No.2. If this setting is
configured, Continuous path control not possible (Error code: 1A1FH) occurs and the deceleration stop is implemented.

« With 2-axis control, if the movement amount of each axis exceeds 1073741824 (= 230) when 0: Composite speed is set in
[Pr.20] Interpolation speed specification method, Outside linear movement amount range (Error code: 1A15H) occurs at the
start of the positioning and the positioning will not start. (The maximum movement amount that can be set in [Da.6]
Positioning address/movement amount is 1073741824 (= 230).)
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Positioning data to be set

To use the fixed-feed control, set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis
[Da.1] Operation pattern o —
[Da.2] Control method @) —
[Da.3] Acceleration time No. @) —
[Da.4] Deceleration time No. o —
[Da.5] Axis to be interpolated - —
[Da.6] Positioning address/movement amount @) (€}
[Da.7] Arc address — —
[Da.8] Command speed o —
[Da.9] Dwell time @] —
[Da.10] M code O —
[Da.27] M code ON signal output timing O —
[Da.28] ABS direction in degrees O —
[Da.29] Interpolation speed specification method 0" —

*1 To use the 2-axis fixed-feed control (interpolation), the axis to be used as the interpolation axis needs to be set.
*2 To use the 1-axis fixed-feed control, the setting is not required.
For details on the settings, refer to the following.
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* When the movement amount is converted to the actual number of output pulses, a fraction after the decimal
point appears according to the movement amount per pulse. This fraction is usually retained in the
positioning module and will be reflected at the next positioning. For the fixed-feed control, since the
movement amount is maintained constant (= the number of output pulses is maintained constant), the
control is implemented after the fractional pulses are cleared to 0 at the start.

[Accumulated fraction pulses/Truncation]
Movement amount per pulse = If 2.5 um travel is implemented twice using 1.0 pm
= Conversion to output pulses: 2.5 [um]/1.0 = 2.5 pulses

2.5 um 2.5 um

v

I
I
Movement amount : |
I I
I I
: ) Carry forward 0.5 pulse start held inside the positioning
| R4 module to 2nd positioning
I ’
1 / T
Pulse output I ’ I
et ' > | >
: 2 pulses 1 3 pulses (=2.5+0.5) :
I : I
1 1 1
1 1 1
1 1 1
Fixed-feed 1 [ Pt - 1
! 2 pulses 2 pulses !

Clear to 0 during 0.5 pulse start held inside the positioning module,
and do not carry forward to 2nd positioning

« If the reference axis speed is used for the 2-axis fixed-feed control, set the major axis as the reference axis.
If the minor axis is set as the reference axis, the speed of the major axis cannot be suppressed with [Pr.8]
Speed limit value.

« For the combinations of the reference axis and interpolation axes, refer to the following.
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2-axis circular interpolation control with the sub point specified

With 2-axis circular interpolation control ([Da.2] Control method = ABS circular interpolation, INC circular interpolation), 2
motors are used to implement positioning control using the circular path that passes through the specified sub points.

For details on the interpolation control, refer to the following.
[=5~ Page 115 Interpolation control

2-axis circular interpolation control with sub point specified (ABS circular sub)
HEOperation chart

In the absolute system and 2-axis circular interpolation control with sub point specified, the positioning is implemented from
the current stop position (start point address) to the address (end point address) set in [Da.6] Positioning address/movement
amount in a circular path passing through the sub point address (sub point address) set in [Da.7] Arc address.

The resulting control path is an arc whose center is the intersection point of the perpendicular bisectors of a straight line
between the start point address (current stop position) and sub point address (arc address) and a straight line between the
sub point address (arc address) and end point address (positioning address).

Forward direction
A

Sub point address

(Arc address)

Movement according to arc interpolation

End address

(Positioning address)

Start address
(Current stop position)

Arc center point

Reverse direction=

OoP

]< » Forward direction

Reverse‘direction
HRestrictions
In the following cases, the 2-axis circular interpolation control cannot be set.
* When "2: degree" is set in [Pr.1] Unit setting
* When the units set in [Pr.1] Unit setting are different between the reference axis and interpolation axis (The combination of
"0: mm" and "1: inch" is possible.)
* When "1: Reference axis speed" is set in [Pr.20] Interpolation speed specification method
In the following case, an error occurs and the positioning will not start. During the positioning control, the operation stops
immediately at the detection of the error.

Error Error name Error cause

code

(HEX)

1A32H Outside radius range When the radius exceeds 536870912 (= 229) (The maximum radius for which the circular
interpolation control is possible is 536870912 (= 229),)

1A37H Sub point setting error When the center point address is out of the range of -2147483648 (-23") to 2147483647 (23'-1).

1A2BH End point setting error Start point address = End point address

1A27H Sub point setting error Start point address = Sub point address

1A28H Sub point setting error End point address = Sub point address

1A29H Sub point setting error When the start point address, sub point address, and end point address are on a straight line
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HPositioning data to be set

To use the 2-axis circular interpolation control with sub point specified (ABS circular sub), set the following positioning data.
O: Always set
O: Set as required
—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis
[Da.1] Operation pattern @) —
[Da.2] Control method © (Set ABS circular sub.) —
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. o —
[Da.5] Axis to be interpolated @) —
[Da.6] Positioning address/movement amount @) €]
[Da.7] Arc address o @]
[Da.8] Command speed o —
[Da.9] Dwell time O —
[Da.10] M code O —
[Da.27] M code ON signal output timing O —
[Da.28] ABS direction in degrees O —
[Da.29] Interpolation speed specification method O —

For details on the settings, refer to the following.
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Restriction@
Set a value in [Da.8] Command speed so that the speed of each axis does not exceed the value in [Pr.8]

Speed limit value. (The speed limit does not function for the speed calculated using the positioning module.)
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2-axis circular interpolation control with sub point specified (INC circular sub)

HEOperation chart

In the incremental system and 2-axis circular interpolation control with sub point specified, the positioning is implemented

from the current stop position (start point address) to the position of the movement amount set in [Da.6] Positioning address/
movement amount in an arc path passing through the sub point address (sub point address) set in [Da.7] Arc address. The
movement direction is determined by the sign of the movement amount.

The resulting control path is an arc whose center is the intersection point of the perpendicular bisectors of a straight line
between the start point address (current stop position) and the sub point address (arc address) calculated from the movement
amount to the sub point, and a straight line between the sub point address (arc address) and the end point address
(positioning address) calculated from the movement amount to the end point.

Forward directionl

Sub point address | Movement according to arc interpolation

(Arc add\riss) L[

Movement
amount to Start address Movement amount
sub point . to end point

Arc center

Reverse direction = » Forward direction

N
Movement
amountto !

sub point

| Movement amount to end point

Reverse direction

HRestrictions
In the following cases, the 2-axis circular interpolation control cannot be set.

* When "2: degree" is set in [Pr.1] Unit setting

* When the units set in [Pr.1] Unit setting are different between the reference axis and interpolation axis (The combination of
"0: mm" and "1: inch" is possible.)

* When "1: Reference axis speed" is set in [Pr.20] Interpolation speed specification method

In the following case, an error occurs and the positioning will not start. During the positioning control, the operation stops

immediately at the detection of the error.

Error Error name Error cause

code

(HEX)

1A32H Outside radius range When the radius exceeds 536870912 (= 229) (The maximum radius for which the circular
interpolation control is possible is 536870912 (= 229),)

1A2AH Sub point setting error When the sub point address is out of the range of -2147483648 (-23") to 2147483647 (237-1).

1A2CH End point setting error When the end point address is out of the range of -2147483648 (-23") to 2147483647 (237-1).

1A37H Sub point setting error When the center point address is out of the range of -2147483648 (-23") to 2147483647 (23'-1).

1A2BH End point setting error Start point address = End point address

1A27H Sub point setting error Start point address = Sub point address

1A28H Sub point setting error End point address = Sub point address

1A29H Sub point setting error When the start point address, sub point address, and end point address are on a straight line
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HPositioning data to be set

To use the 2-axis circular interpolation control with sub point specified (INC circular sub), set the following positioning data.
O: Always set
O: Set as required
—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis
[Da.1] Operation pattern @) —
[Da.2] Control method © (Set INC circular sub.) —
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. o —
[Da.5] Axis to be interpolated @) —
[Da.6] Positioning address/movement amount @) €]
[Da.7] Arc address o @]
[Da.8] Command speed o —
[Da.9] Dwell time O —
[Da.10] M code O —
[Da.27] M code ON signal output timing O —
[Da.28] ABS direction in degrees O —
[Da.29] Interpolation speed specification method O —

For details on the settings, refer to the following.
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Restriction@
Set a value in [Da.8] Command speed so that the speed of each axis does not exceed the value in [Pr.8]

Speed limit value. (The speed limit does not function for the speed calculated using the positioning module.)
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2-axis circular interpolation control with the center point
specified

In 2-axis circular interpolation control ([Da.2] Control method = ABS circular right, INC circular right, ABS circular left, and INC

circular left), two motors are used to perform the position control in an arc path centered at the arc address while the
interpolation is implemented for the axis directions set in each axis.

For details on the interpolation control, refer to the following.

==~ Page 115 Interpolation control

The following table shows the rotation directions, central angle of the arc that can be controlled, and positioning path.

Control method

Rotation direction

Central angle of the arc that
can be controlled

Positioning path

ABS circular right Clockwise
INC circular right
ABS circular left Counterclockwise

INC circular left

0°<6<360°

Positioning path

Startpoint . _End point
(Current . 0°<8s360° .“ (Positioning
stop position) & W/ address)
Center point
Center point
© 0°<0s360°
Start point End point
(Current stop (Positioning
position) address)

Positioning path
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Circular interpolation error compensation

In the circular interpolation control with the center point specification, the arc path calculated with the start point address and

center point address and the end point address set in [Da.6] Positioning address/movement amount may deviate. (=5 Page
409 [Pr.41] Allowable circular interpolation error width)

ECalculated error < [Pr.41] Allowable circular interpolation error width
The circular interpolation control to the set end point address is performed, while the error compensation is performed. (This

operation is called spiral interpolation.)

Path according to spiral interpolation Error

Start address Center point address

In the circular interpolation control with the center point specified, an angular velocity is calculated with an assumption that the
positioning target moves at the command speed on the arc using the radius calculated from the start point address and center
point address. The radius is compensated in proportion to the angular velocity moved from the start point.

Thus, if a difference (error) is found between a radius (start point radius) calculated from the start point address and center
point address and a radius (end point radius) calculated from the end point address and center point address, the composite
speed differs from the command speed and as described below.

Error between start point radius Composite speed

and end point radius

Start point radius > End point radius Compared with the speed without an error, the speed becomes slower as the end point address is reached.
Start point radius < End point radius Compared with the speed without an error, the speed becomes faster as the end point address is reached.

ECalculated error > [Pr.41] Allowable circular interpolation error width
Large arc error deviation (Error code: 1A17H) occurs at the start of the positioning and the control will not start.
During the positioning control, the operation stops immediately at the detection of the error.
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The 2-axis circular interpolation control with the center point specified (ABS circular
right, ABS circular left)

HOperation chart

In the absolute system and 2-axis circular interpolation control with center point specified, positioning is implemented from the

current stop position (start point address) to the address (end point address) set in [Da.6] Positioning address/movement
amount in an arc path whose center is the center point address (arc address) set in [Da.7] Arc address.

Forward direction Movement according to arc interpolation

& Start address
(Current stop position)

End address

(Positioning address)

Forward
direction

Reverse
direction

Reverse direction

If the end point address (positioning address) is set to be the same as the start point address, the positioning of a true circle
whose radius is from the start point address to the center point of the arc can be implemented.

Forward direction

Arc center point|(Arc address)

| Start address | - | End address | )
(Current stop position) (Positioning address)
Reverse Forward direction

direction

Reverse direction

In the circular interpolation control with the center point specified, an angular velocity is calculated with an assumption that the
positioning target moves at the command speed on the arc using the radius calculated from the start point address and center
point address. The radius is compensated in proportion to the angular velocity moved from the start point.

Thus, if a difference (error) is found between a radius (start point radius) calculated from the start point address and center
point address and a radius (end point radius) calculated from the end point address and center point address, the composite
speed differs from the command speed and as described below.

Error between start point radius Composite speed

and end point radius

Start point radius > End point radius Compared with the speed without an error, the speed becomes slower as the end point address is reached.
Start point radius < End point radius Compared with the speed without an error, the speed becomes faster as the end point address is reached.
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HRestrictions
In the following cases, the 2-axis circular interpolation control cannot be set.

* When "2: degree" is set in [Pr.1] Unit setting

* When the units set in [Pr.1] Unit setting are different between the reference axis and interpolation axis (The combination of
"0: mm" and "1: inch" is possible.)

* When "1: Reference axis speed" is set in [Pr.20] Interpolation speed specification method

In the following case, an error occurs and the positioning will not start. During positioning control, the operation stops

immediately at the detection of the error.

Error Error name Error cause

code

(HEX)

1A32H Outside radius range When the radius exceeds 536870912 (= 22%) (The maximum radius for which the circular
interpolation control is possible is 536870912 (= 229).)

1A2DH Center point setting error Start point address = Center point address

1A2EH Center point setting error End point address = Center point address

1A2FH Center point setting error When the center point address is out of the range of -2147483648 (-231) to 2147483647

(2%11)

HPositioning data to be set

To use the 2-axis circular interpolation control with center point specified (ABS circular right, ABS circular left), set the
following positioning data.

O: Always set

O: Set as required
—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis

[Da.1] Operation pattern @) —

[Da.2] Control method © (Set ABS circular right or ABS —
circular left.)

[Da.3] Acceleration time No. (@) —

[Da.4] Deceleration time No. @) —

[Da.5] Axis to be interpolated o —

[Da.6] Positioning address/movement amount o @]

[Da.7] Arc address @) ©)

[Da.8] Command speed @) —

[Da.9] Dwell time O —

[Da.10] M code O —

[Da.27] M code ON signal output timing O —

[Da.28] ABS direction in degrees O —

[Da.29] Interpolation speed specification method O —

For details on the settings, refer to the following.
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Restriction@
Set a value in [Da.8] Command speed so that the speed of each axis does not exceed the value in [Pr.8]

Speed limit value. (The speed limit does not function for the speed calculated using the positioning module.)
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The 2-axis circular interpolation control with the center point specified (INC circular
right, INC circular left)

HOperation chart

In the incremental system and 2-axis circular interpolation control with center point specified, positioning is implemented from

the current stop position (start point address) to the position of the movement amount set in [Da.6] Positioning address/
movement amount in an arc path whose center is the center point address (arc address) set in [Da.7] Arc address.

Forward direction M t di . lati
Start address ovement according to arc interpolation

(Current stop position)

- §<— Movement amount
to end point

Radius

Reverse Forward direction

direction

Arc center point

|
|

! I
| |
! I
| |
| |
Reverse | (Arc address) ‘
direction L | Movement amount to end point | J
" \

If 0 is set for the movement amount, the positioning of a true circle whose radius is from the start point address to the center
point address of the arc can be performed.

Forward direction

Arc center point| (Arc address)
-0)

Reverse Forward direction
direction

Reverse direction

In the circular interpolation control with the center point specified, an angular velocity is calculated with an assumption that the
positioning target moves at the command speed on the arc using the radius calculated from the start point address and center
point address. The radius is compensated in proportion to the angular velocity moved from the start point.

Thus, if a difference (error) is found between a radius (start point radius) calculated from the start point address and center
point address and a radius (end point radius) calculated from the end point address and center point address, the composite
speed differs from the command speed and as described below.

Error between start point radius Composite speed

and end point radius

Start point radius > End point radius Compared with the speed without an error, the speed becomes slower as the end point address is reached.
Start point radius < End point radius Compared with the speed without an error, the speed becomes faster as the end point address is reached.
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HRestrictions

In the following cases, the 2-axis circular interpolation control cannot be set.

* When "2: degree" is set in [Pr.1] Unit setting

* When the units set in [Pr.1] Unit setting are different between the reference axis and interpolation axis (The combination of
"0: mm" and "1: inch" is possible.)

* When "1: Reference axis speed" is set in [Pr.20] Interpolation speed specification method

In the following case, an error occurs and the positioning will not start. During positioning control, the operation stops

immediately at the detection of the error.

Error Error name Error cause

code

(HEX)

1A32H Outside radius range When the radius exceeds 536870912 (= 22%) (The maximum radius for which the circular
interpolation control is possible is 536870912 (= 229).)

1A2CH End point setting error When the end point address is out of the range of -2147483648 (-231) to 2147483647
(2%-1)

1A2DH Center point setting error Start point address = Center point address

1A2EH Center point setting error End point address = Center point address

1A2FH Center point setting error When the center point address is out of the range of -2147483648 (-231) to 2147483647

(2*1-1)

HPositioning data to be set
To use the 2-axis circular interpolation control with center point specified (INC circular right, INC circular left), set the following
positioning data.

O: Always set

O: Set as required
—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis

[Da.1] Operation pattern o —

[Da.2] Control method © (Set INC circular right or INC —
circular left.)

[Da.3] Acceleration time No. @) —

[Da.4] Deceleration time No. @) —

[Da.5] Axis to be interpolated o —

[Da.6] Positioning address/movement amount o @]

[Da.7] Arc address @) ©)

[Da.8] Command speed @) —

[Da.9] Dwell time O —

[Da.10] M code O —

[Da.27] M code ON signal output timing O —

[Da.28] ABS direction in degrees O —

[Da.29] Interpolation speed specification method O —

For details on the settings, refer to the following.
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Set a value in [Da.8] Command speed so that the speed of each axis does not exceed the value in [Pr.8]
Speed limit value. (The speed limit does not function for the speed calculated using the positioning module.)
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Speed control

In the speed control ([Da.2] Control method = Forward run speed 1 to 2, Reverse run speed 1 to 2), pulses are output

continuously at the speed set in [Da.8] Command speed until a stop command is input in the axis 1 to 2 directions set to the
positioning data.

The speed control has four control types including Forward run speed 1 to 2 performed in the forward run direction and
Reverse run speed 1 to 2 performed in the reverse run direction.

For the combinations of the reference axis and interpolation axes, refer to the following.
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Operation chart

The following shows the operation timing for the 1-axis speed control with the axis 1 and the 2-axis speed control in which the

axis 1 is used as the reference axis.

During the speed control, In speed control flag ([Md.31] Status: b0) is ON. (Reference axis only)
Positioning complete signal ((Md.31] Status: b15) does not turn ON.

 1-axis speed control

Y
A
[Da.8] Command speed  [------------
; >t
ON:
[Cd.184] Positioning start signal :
OFF !
L ON
[Md.141] BUSY signal
OFF |
E Does not turn ON even if
Positioning complete signal : stopped using stop command
(IMd.31] Status: b15) OFF
[Cd.180] Axis stop signal 1
(stop command) OFF :
'ON
In speed control flag
(IMd.31] Status: b0) OFF
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« 2-axis speed control

Interpolation axis (Axis 2)

[Da.8] Command speed [-----------

Reference axis (Axis 1)

[Da.8] Command speed [--------

[Cd.184] Positioning start signal

ON

[Md.141] BUSY signal

Positioning complete signal

Does not turn ON even if
(MA.31] Siatue: b15) OFF f stopped using stop command
. atus:

[Cd.180] Axis stop signal
(stop command) OFF
(Either axis 1 or 2)

In speed control flag
([Md.31] Status: b0) OFF

Current feed value

[Md.20] Current feed value during the speed control depends on the setting of [Pr.21] Current feed value during speed control
as follows. (However, the parameters use the set value of the reference axis)

Setting of [Pr.21] Current feed value during speed control [Md.20] Current feed value

0: Current feed value is not updated The current feed value during speed control start is maintained.

1: Update current feed value The current feed value is updated.

2: Current feed value is cleared to zero The current feed value is fixed to 0.

HIf the current feed value is not updated HIf updating the current feed value HIf the current feed value is cleared to zero
\ \ \

(1 (1 (1

p i

I
l
| | |
X @ X @) X 0
I I I
(1) Speed control in operation (1) Speed control in operation (1) Speed control in operation

(2) The current feed value during speed control (2) The current feed value is updated
start is maintained
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Restrictions

« Set "00: Positioning complete" to [Da.1] Operation pattern. If "01: Continuous positioning control" or "11: Continuous path
control" is set, Continuous path control not possible (Error code: 1A1EH, 1A1FH) occurs and the control will not start. ("01:
Continuous positioning control" or "11: Continuous path control" cannot be set for the speed control.)

« If using M codes, set "0: WITH mode" in "[Pr.18] M code ON signal output timing". If "1: AFTER mode" has been set, M
code is not output, and M code ON signal ([Md.31] Status: b12) does not turn ON either.

* If Current speed (-1) is set to [Da.8] Command speed, No command speed (Error code: 1A13H) occurs.

* When the unit is degree, the software stroke limit is not checked.

» Set "1: Reference axis speed" to "[Pr.20] Interpolation speed specification method". If "0: Composite speed" is set,
Interpolation mode error (Error code: 199AH) occurs and the positioning will not start.

HRestriction on speed limit value
If any axis of the control axes (1 to 2 axes) exceeds the speed limit value, the axis exceeding the speed limit value is

controlled with the speed limit value. In this case, the speeds of the other axes are limited by the ratio of [Da.8] Command

speed.

[Ex]

When the axis 1 and 2 are used

Setting item Axis 1 Axis 2
[Pr.8] Speed limit value 4000.00 mm/min 5000.00 mm/min
[Da.8] Command speed 8000.00 mm/min 6000.00 mm/min

When the values above are set, the operating speed during the speed control is as follows.

* Axis 1: 4000.00 mm/min (the speed is limited by "[Pr.8] Speed limit value".)

+ Axis 2: 3000.00 mm/min (the speed is limited by the ratio of the command speeds of the axes 1 and 2.)

When the reference axis speed is less than 1 as the result of the speed limit, the operation is performed at the speed 1. When
the bias speed is set, the lowest speed is the bias speed.

Positioning data to be set

To use the speed control (Forward run speed 1 to 2, Reverse run speed 1 to 2), set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement of Setting requirement of
reference axis interpolation axis
[Da.1] Operation pattern o —
[Da.2] Control method @) —
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. o —
[Da.5] Axis to be interpolated —1 —
[Da.6] Positioning address/movement amount — —
[Da.7] Arc address — —
[Da.8] Command speed o @]
[Da.9] Dwell time — —
[Da.10] M code O —
[Da.27] M code ON signal output timing O —
[Da.28] ABS direction in degrees @] —
[Da.29] Interpolation speed specification method —2 —

*1 To use the 2-axis speed control (interpolation), the axis to be used as the interpolation axis needs to be set.
*2 To use the 1-axis speed control, the setting is not required.
For details on the settings, refer to the following.
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Speed-position switching control (INC mode)

In the speed-position switching control (INC mode) ([Da.2] Control method = Forward run speed-position, Reverse run speed-
position), pulses are output continuously at the speed set in [Da.8] Command speed in the axis direction set to the positioning
data. When Speed-position switching signal is input, the position control for the movement amount set in [Da.6] Positioning
address/movement amount is implemented.

The speed-position switching control (INC mode) has two control types including Forward run speed-position implemented in
the forward run direction and Reverse run speed-position implemented in the reverse run direction.

Set the speed-position switching control (INC mode) selection using "[Pr.150] Speed-position function selection".

Setting item Setting Setting details Buffer memory address
el Axis 1 Axis 2
[Pr.150] Speed-position function 0 Speed-position switching control (INC mode) 34 184
selection

If a value other than 0 and 2 is set, the control is performed in the INC mode with the setting value regarded as 0.
For details on the settings, refer to the following.
(=5~ Page 401 [Pr.150] Speed-position function selection

Switching from the speed control—position control

+ Select a method to switch from the speed control to position control setting the value of [Cd.45] Speed-position switching

device selection.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.45] Speed-position switching 0,1,2 Select the device used for the speed to position 1566 1666

device selection switching.
* 0: Use External command signal
* 1: Use Near-point dog signal

* 2: Use "[Cd.46] Speed-position switching command"

+ To switch the speed control to the position control, [Cd.24] Speed-position switching enable flag must be turned on and
positioning data must be set. (When "[Cd.24] Speed-position switching enable flag" is turned ON after Speed-position
switching signal is turned ON, speed control—position control switching is not implemented. The speed control is switched
to the position control when the speed-position switching signal is turned from OFF—ON again. If [Cd.24] Speed-position
switching enable flag and External command signal are turned ON at the start of the control, only the position control is
implemented.)

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.24] Speed-position switching 1 Set whether to enable or disable speed-position 1528 1628

enable flag

switching signals

* 0: Speed control is not switched to position control
even when the speed-position switching signal is
turned ON.

* 1: Speed control is switched to position control when
the speed-position switching signal is turned ON.

Speed-position switching signal setting

EWhen External command signal (CHG) is used

To use External command signal (CHG) as a speed-position switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
el Axis 1 Axis 2
[Pr.42] External command function | 2 Set "2: Speed-position/position-speed switching 62 212
selection request”.
[Cd.8] External command valid 1 Set "1: Validate external command". 1505 1605
[Cd.45] Speed-position switching 0 Set "0: Use external command signals". 1566 1666
device selection
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EWhen Near-point dog signal (DOG) is used

To use Near-point dog signal (DOG) as a speed-position switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.45] Speed-position switching 1 Set "1: Use near-point dog signals”. 1566 1666

device selection

[Pr.42] External command function selection and [Cd.8] External command valid are not required to be set.

EWhen [Cd.46] Speed-position switching command is used

To use [Cd.46] Speed-position switching command as Speed-position switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.45] Speed-position switching 2 Set "2: Use [Cd.46] Speed«<>position switching 1566 1666

device selection

commands".

* [Pr.42] External command function selection and [Cd.8] External command valid are not required to be set.

» Compared with the switching control using Speed-position switching signal, the operation delays for 0.88 ms at maximum in

the switching control using [Cd.46] Speed-position switching command. If the responsiveness for the switching signal is

required, use Speed-position switching signal.
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Operation chart

The following shows the operation timing of the speed-position switching control (INC mode).
During the speed control with the speed-position switching control (INC mode), In speed control flag ([Md.31] Status: b0) is
ON.

[Da.8] Command speed f------------

Movement amount set in "[Da.6]
Positioning address/movement amount"

' Speed control . Position control

 Dwell time

ON

[Cd.184] Positioning start signal '

OFF '

1ON ;

[Md.141] BUSY signal X

OFF .

Positioning complete signal E .
(IMd.31] Status: b15) OFF ' : .
5 LON :
Speed-position switching signal OFF . :
o ON ! ! l

[Cd.24] Speed-position switching ' '
enable flag OFF ' ! l

In speed control flag ON '

([Md.31] Status: b0) OFF

HOperation example

The following figure shows the operation when a speed-position switching signal is input at the position where the current feed
value is 90.00000 (degree) during the implementation of forward run speed-position in [Da.2] Control method with the settings
as follows: [Pr.1] Unit setting is "2: degree" and [Pr.21] Current feed value during speed control is "1: Update current feed

value". (The set value of [Da.6] Positioning address/movement amount is 270.00000 (degree).)
0.00000° 0.00000° (1) Speed-position switching signal ON during acceleration
: 1) «—(2) (2) Stop using 90.00000+270.00000=360.00000=0.00000 [degree]

90.00000° * 90.00000
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Operation timing and the processing time

[Cd.184] Positioning start signal

] i
l

[Md.141] BUSY signal

M code ON signal '

(IMd.31] Status: b12) T ‘
(WITH mode) —_— ‘

T

[Cd.7] M code ON signal OFF request i

Start complete signal
([Md.31] Status: b14)

¥
1
|
|
|
|
1
|
1
T
1
1
1
|
1
|
T
|
|
1
T
|
|
|
|
1
|
|
0
1
|
|
|
|
1
|
1
I
1
1
|
|
1
1
|
|
|
1
1
|
I
I

>
| t3
[Md.26] Axis operation status Standby : S’iﬁe(?‘fe?gt?éﬁ" : Position control X Standby
1 I
PR
External pulse output | | ‘ ‘ ‘ ‘ ‘ ‘ 1 |
(PULSE)
1 I
! Speed | Position
| _ control | control
: ! : 3
. I ' |
Positioning operation | ! ! i
i i *Speed control is implemented until the speed-position
External speed-position switching ! ﬂ ! switching signal turns ON.
signal command ‘ { ‘ : :
! P The position control movement amount is the point in time
! l(—»} when the ext(%rnal speed-position switching signal turns ON.
' 6 ! | |
____________ |
Speed-position switching latch flag 4. ! !
(IMd.31] Status: b1) .. . ; !
Lth
- - >
Start complete signal | !
(Md.31] Status: b14) . ;
| l t7 |
M code ON signal ! !
([Md.31] Status: b12) ! !
(AFTER mode) ' W
! | |
[Cd.7] M code ON signal OFF request | T
i
OPRcomplete flag "~ 77TTTTTTTT 1
(Md.31] Status: b4) . .
ENormal timing time
t1 t2 t3 t4 t51 t6 t7
0.2t0 0.3 ms 010 0.88 ms 0to 0.88 ms 0.1 ms or less 0t0 0.88 ms 1.0 ms Depends on the parameter
*1  The timing time of t5 described is the time when 0 is set for the dwell time.
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Current feed value

[Md.20] Current feed value during the speed-position switching control (INC mode) depends on the setting of [Pr.21] Current
feed value during speed control as described below.

Setting of [Pr.21] Current feed value during | [Md.20] Current feed value
speed control

0: Current feed value is not updated During the speed control, the current feed value at the start of the control is kept. The current feed value
is updated when the control is switched to the position control.

1: Update current feed value The current feed value is updated during both speed control and position control.

2: Current feed value is cleared to zero The current feed value is cleared to 0 at the start of the control. The current feed value is updated when
the control is switched to the position control.

HIf the current feed value is not updated WIf updating the current feed value HIf the current feed value is cleared to zero

(1) | 2 () | ) () . )

i | T

X e X @ X 3) X o X w

(1) Speed control (1) Speed control (1) Speed control
(2) Position control (2) Position control (2) Position control
(3) Hold (3) Update (3) Update from 0.
(4) Update

Time required to switch from speed control—»>position control

The time taken from when Speed-position switching signal is turned ON to when Speed-position switching latch flag ([Md.31]
Status: b1) is turned on is 1 ms.

ON
Speed-position switching signal OFF ﬂ

1

i

1

i ON
Speed-position switching latch flag OFF i

i i

1 1

1 1

! 1ms !

146 9 MAJOR POSITIONING CONTROL
9.2 Positioning Data Settings



Movement amount change of the position control

In Speed-position switching control (INC mode), the movement amount of the position control can be changed during the

speed control.

* During the speed control, New movement amount is stored in [Cd.23] Speed-position switching control movement amount
change register using a program. When Speed-position switching signal is turned on, the movement amount of the position
control is stored in [Cd.23] Speed-position switching control movement amount change register.

+ At the input timing of Speed-position switching signal, the movement amount of the speed-position switching control
(position control) is stored in [Md.29] Speed-position switching control positioning amount.

Position

Speed control control

Speed-position switching control

(INC mode) start Position control start

Speed-position switching signal OFF T—l

| Speed-position switching

|
|

|

‘Movement amount
is changeable

|
|

(1] signal ON Later settings |
! are ignored. '
[Cd.23] Speed-position 0 ><P2 ‘ ><P3
switching control movement |
amount change register wJ

P2 is the positionicontrol movement amount. |
Speed-position switching latch flag ON i E
([Md.31] Status: b1)

OFF

Point ;>

» A change request of the movement amount is recognized by writing data into [Cd.23] Speed-position
switching control movement amount change register using a program.

* The timing when the new movement amount becomes valid is from when the speed-position switching
control (INC mode) is performed to when Speed-position switching signal is input.

« By using Speed-position switching latch flag ((Md.31] Status: b1) of the axis monitor area, the movement
amount change can be enabled and disabled using the interlock function in the position control.
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Restrictions

If "11: Continuous path control" is set in [Da.1] Operation pattern, Continuous path control not possible (Error code: 1A1FH)

occurs and the control will not start.

Speed-position switching control cannot be set in [Da.2] Control method in the positioning data when "11: Continuous path
control" is set in [Da.1] Operation pattern of the immediately previous positioning data. (For example, if the operation
pattern of the positioning data No.1 is "11: Continuous path control", the speed-position switching control cannot be set to
the positioning data No.2.) If this setting is configured, Continuous path control not possible (Error code: 1A20H) occurs
and the deceleration stop is implemented.

If Current speed (-1) is set to [Da.8] Command speed, No command speed (Error code: 1A14H) occurs.

The software stroke limit range check during the speed control is implemented only when the following 1) and 2) are

satisfied.
(1) "[Pr.21] Current feed value during speed control" is "1: Update current feed value".
In any case other than the above, if the movement amount exceeds the software stroke limit range during the speed control, Software stroke limit (+) (Error
code: 1A18H) or Software stroke limit (-) (Error code: 1A1AH) occurs and the control decelerates and stops when the control is switched to the position control.
(2) When a value other than "2: degree" is set in "[Pr.1] Unit setting"
When the unit is degree, the software stroke limit range is not checked.

« If the value set in [Da.6] Positioning address/movement amount is negative, Outside address range (Error code: 1A30H)
occurs.

« If the movement amount of the position control set in [Da.6] Positioning address/movement amount is smaller than the
deceleration distance from [Da.8] Command speed, the deceleration processing is performed when Speed-position
switching signal is input.

» Turn ON the speed-position switching signal in the speed stabilization region (in the constant speed state). If the signal is

turned ON during the acceleration, the variation of the droop pulse amount becomes large and Speed-position switching

signal ON (Warning code: 0993H) occurs. When a servomotor is used, the actual movement amount after the control is
switched to the position control is calculated by adding Set movement amount and Droop pulse amount. If the signal is
turned on during the acceleration or deceleration, the variation of the droop pulse amount becomes large and the operation
stop position varies. Even if the values in [Md.29] Speed-position switching control positioning amount are the same
between the two controls, the stop positions change because the droop pulse amount changes when the values in [Da.8]

Command speed of both controls differ.

When a negative value is set in [Cd.23] Speed-position switching control movement amount change register, Insufficient

movement amount (Warning code: 0998H) occurs and the movement amount is the value set in [Da.6] Positioning address/
movement amount.

148 9 MAJOR POSITIONING CONTROL
9.2 Positioning Data Settings



Positioning data to be set

To use the speed-position switching control (INC mode), set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern @)

[Da.2] Control method © (Set Forward run speed-position or Reverse run speed-position.)
[Da.3] Acceleration time No. o

[Da.4] Deceleration time No. o

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount @)

[Da.7] Arc address —

[Da.8] Command speed o

[Da.9] Dwell time O

[Da.10] M code O

[Da.27] M code ON signal output timing @]

[Da.28] ABS direction in degrees O

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.
(=5~ Page 421 Positioning Data
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Speed-position switching control (ABS mode)

In the speed-position switching control (ABS mode) ([Da.2] Control method = Forward run speed-position, Reverse run
speed-position), pulses are output continuously at the speed set in [Da.8] Command speed in the axis direction set to the
positioning data. When Speed-position switching signal is input, the position control to the address set in [Da.6] Positioning
address/movement amount is implemented.

The speed-position switching control (ABS mode) has two control types including Forward run speed-position implemented in
the forward run direction and Reverse run speed-position implemented in the reverse run direction.

The speed-position switching control (ABS mode) is enabled only when 2: degree is set to [Pr.1] Unit setting.
O: Setting possible
X Setting possible (If set, when "[Cd.190] PLC READY signal" turns ON, a speed-position function selection error (Error code: 1AAEH) occurs.

Speed-position function selection mm inch degree pulse
INC mode O O O O
ABS mode X X O X

The speed-position switching control (ABS mode) can be set to [Pr.150] Speed-position function selection in the detailed
parameter 1.

Setting item Setting Setting details Buffer memory address
il Axis 1 Axis 2
[Pr.150] Speed-position function 2 Speed-position switching control (ABS mode) 34 184
selection

If a value other than 0 and 2 is set, the control is performed in the INC mode with the setting value regarded as 0.
For details on the settings, refer to the following.
(=5~ Page 401 [Pr.150] Speed-position function selection

Switching from the speed control—position control

» To switch the speed control to the position control, set Speed-position switching signal as External command signal.
+ Select a method to switch from speed control < position control setting the value of [Cd.45] Speed-position switching
device selection.

Setting item Setting Setting details Buffer memory address
il Axis 1 Axis 2
[Cd.45] Speed-position switching 0,1,2 Select the device used for speed /position switching. 1566 1666
device selection * 0: Use External command signal
* 1: Use Near-point dog signal
* 2: Use "[Cd.46] Speed-position switching command"

 To switch the speed control to the position control, [Cd.24] Speed-position switching enable flag must be turned on and
positioning data must be set. (When "[Cd.24] Speed-position switching enable flag" is turned ON after Speed-position
switching signal is turned ON, speed control—position control switching is not implemented. Switches when the speed-
position switching signal turns from OFF—ON again. If [Cd.24] Speed-position switching enable flag and External
command signal are turned ON at the start of the control, only the position control is implemented.)

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.24] Speed-position switching 0,1 Set whether to enable or disable Speed-position 1528 1628
enable flag switching signal.

* 0: Speed control is not switched to position control
even when the speed-position switching signal is
turned ON.

* 1: Speed control is switched to position control when
the speed-position switching signal is turned ON.
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Speed-position switching signal setting

EWhen External command signal (CHG) is used

To use External command signal (CHG) as a speed-position switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
il Axis 1 Axis 2
[Pr.42] External command function | 2 Set "2: Speed-position/position-speed switching 62 212
selection request”.
[Cd.8] External command valid 1 Set "1: Validate external command". 1505 1605
[Cd.45] Speed-position switching 0 Set "0: Use external command signals". 1566 1666
device selection

EWhen Near-point dog signal (DOG) is used

To use Near-point dog signal (DOG) as a speed-position switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.45] Speed-position switching 1 Set "1: Use near-point dog signals". 1566 1666

device selection

[Pr.42] External command function selection and [Cd.8] External command valid are not required to be set.

EWhen [Cd.46] Speed-position switching command is used

To use [Cd.46] Speed-position switching command as Speed-position switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.45] Speed-position switching 2 Set "2: Use [Cd.46] Speed<position switching 1566 1666

device selection

commands".

* [Pr.42] External command function selection and [Cd.8] External command valid are not required to be set.

« Compared with the switching control using Speed-position switching signal, the operation delays for 0.88 ms at maximum in

the switching control using [Cd.46] Speed-position switching command. If the responsiveness for the switching signal is
required, use Speed-position switching signal.
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Operation chart

The operation timing of the speed-position switching control (ABS mode) is described below.
During speed control using the speed-position switching control (ABS mode), In speed control flag ([Md.31] Status: b0) is ON.

[Da.8] Command speed  [------------
Movement amount set in "[Da.6]
Positioning address/movement amount"

A\

_Speed control Position control _ Dwell time

v

A

[Cd.184] Positioning start signal

[Md.141] BUSY signal

ON
Positioning complete signal

(IMd.31] Status: b15) OFF

e RECEEEEEEEEEEE CEPEEEEEET CETEEE

=z

ON

Speed-position switching signal OFF E
[Cd.24] Speed-position switching OFF ;

enable flag !
In speed control flag ;
([Md.31] Status: b0) OFF

HEOperation example

The following figure shows the operation when a speed-position switching signal is input at the position where the current feed
value is 90.00000 (degree) during the implementation of forward run speed-position in [Da.2] Control method with the settings
as follows: [Pr.1] Unit setting is "2: degree" and [Pr.21] Current feed value during speed control is "1: Update current feed

value". (The set value of [Da.6] Positioning address/movement amount is 270.00000 (degree).)
0.00000° (1) Speed-position switching signal ON during acceleration

0.00000° (2) (2) Stop at 270.00000[degree]

(M

90.00000° * 270.00000 90.00000
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Operation timing and the processing time

[Cd.184] Positioning start signal J

[Md.141] BUSY signal

M code ON signal
([Md.31] Status: b12)

[Cd.7] M code ON signal OFF
request

Start complete signal
(IMd.31] Status: b14)
(WITH mode)

[Md.26] Axis operation status

External pulse output
(PULSE)

Positioning operation

External speed-position
switching signal command

Positioning complete signal
([Md.31] Status: b15)

M code ON signal
(IMd.31] Status: b12)
(AFTER mode)

[Cd.7] M code ON signal OFF
request

OPR complete flag
([Md.31] Status: b4)

EMNormal timing time

!

L

t1 |

1‘_)'1

!

L2

r

— 1

!

>

Standby >< Speed control ><Positi0n control>< Standby

Lot
>

S 1 [

! Speed control ! Position control
1 - >

B

A )

*Speed c{)ntrol is implemented until the speed-position
switching signal turns ON.

g

Lt5
‘<—>

t1 t2

t3 t4

t5"1 t6 t7

0.2t0 0.3 ms 010 0.88 ms

0to 0.88 ms 0.1 ms or less

010 0.88 ms 1.0 ms Depends on the parameter

*1

The timing time of t5 described is the time when 0 is set for the dwell time.
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Current feed value

[Md.20] Current feed value during the speed-position switching control (ABS mode) depends on the setting of [Pr.21] Current
feed value during speed control as described below.

Setting of [Pr.21] Current feed value during | [Md.20] Current feed value
speed control

1: Update current feed value The current feed value is updated during both speed control and position control.

Only "1: Update current feed value" can be set to [Pr.21] Current feed value during speed control in the speed-position
switching control (ABS mode).

If a value other than 1 is set in [Pr.21] Current feed value during speed control, Speed-position function selection error (Error
code: 1AAEH) occurs.

HIf updating the current feed value

(1) Speed control
(2) Position control
1 2
() i @) (3) Update

Time required to switch the speed control to the position control

The time taken from when Speed-position switching signal is turned ON to when Speed-position switching latch flag ([Md.31]
Status: b1) is turned on is 1 ms.

ON
Speed-position switching signal OFF ﬂ

|

|

i

i ON

1
Speed-position switching latch flag OFF , "4

" "

1 1

1 1

! 1ms !

Restrictions

« If "11: Continuous path control" is set in [Da.1] Operation pattern, Continuous path control not possible (Error code: 1A1FH)
occurs and the control will not start.

Speed-position switching control cannot be set in [Da.2] Control method in the positioning data when "11: Continuous path
control" is set in [Da.1] Operation pattern of the immediately previous positioning data. (For example, if the operation
pattern of the positioning data No.1 is "11: Continuous path control", the speed-position switching control cannot be set to
the positioning data No.2.) If this setting is configured, Continuous path control not possible (Error code: 1A20H) occurs
and the deceleration stop is implemented.

If Current speed (-1) is set to [Da.8] Command speed, No command speed (Error code: 1A14H) occurs.

If the value set in [Da.6] Positioning address/movement amount is negative, Outside address range (Error code: 1A30H)
occurs.

In speed-position switching control (ABS mode), the axis control data [Cd.23] Speed-position switching control movement
amount change register is not enabled even if it is set. The set value is ignored.
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* To perform the speed-position switching control (ABS mode), the following conditions must be satisfied.

(1) "[Pr.1] Unit setting" is "2: degree"

(2) The software stroke limit function is disabled (Upper limit value = Lower limit value)

(3) "[Pr.21] Current feed value during speed control" is "1: Update current feed value".

(4) If the settings range of "[Da.6] Positioning address/movement amount" is 0 to 359.99999 (degrees) or outside the range 0 to 359.99999 (degrees), an
outside address range (Error code: 1A31H) error will occur at startup.

(5) "[Pr.150] Speed-position function selection" is "2: Speed-position switching control (ABS mode)".

« If (1) to (3) are not satisfied when (5) above is enabled, when "[Cd.190] PLC READY signal" is turned OFF—ON, a speed-
position function error (Error code: 1AAEH) will occur.

» The operation does not stop immediately at the positioning address when the positioning target reaches the positioning
address during the deceleration even if the automatic deceleration is started after Speed-position switching signal is input.
To decelerate automatically, the positioning target stops at the positioning address after the rotation is performed for N (N:
natural number) times. In the following example, the positioning target passes the positioning address twice when the
deceleration is performed in the dot-line path. Thus, the deceleration stop is performed to stop at the positioning address at
the third time.

Speed-position switching signal

% L Ry
\ Adds 360° [ Adds 360° "
Positioning address Positioning address Positioning address

Positioning data to be set

To use the speed-position switching control (ABS mode), set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern o

[Da.2] Control method O (Set Forward run speed-position or Reverse run speed-position.)
[Da.3] Acceleration time No. @)

[Da.4] Deceleration time No. o

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount @)

[Da.7] Arc address —

[Da.8] Command speed o

[Da.9] Dwell time O

[Da.10] M code O

[Da.27] M code ON signal output timing O

[Da.28] ABS direction in degrees O

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.
(=5~ Page 421 Positioning Data
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Position-speed switching control

In Position-speed switching signal ([Da.2] Control method = Forward run speed-position, Reverse run speed-position), the
positioning control for the amount set in [Da.6] Positioning address/movement amount is implemented in the axis direction set
to the positioning data before Position-speed switching signal is input. If Position-speed switching signal is input before the
positioning is completed, pulses are continuously output at the speed set in [Da.8] Command speed until a stop command is
input.

The position-speed switching control has two control types including Forward run position-speed performed in the forward run
direction and Reverse run position-speed performed in the reverse run direction.

Switching from the position control to speed control

+ Select a method to switch from the speed control to position control setting the value of [Cd.45] Speed-position switching
device selection.

Setting item Setting Setting details Buffer memory address
il Axis 1 Axis 2
[Cd.45] Speed-position switching 0,1,2 Select the device used for speed /position switching. 1566 1666
device selection * 0: Use External command signal
* 1: Use Near-point dog signal
* 2: Use "[Cd.46] Speed-position switching command"

« To switch the position control to the speed control, [Cd.26] Position-speed switching enable flag must be turned on and
positioning data must be set. (When [Cd.26] Position-speed switching enable flag is turned ON after Position-speed
switching signal is turned ON, the position control is not switched to the speed control. Switches when the position-speed
switching signal turns from OFF—ON again. If [Cd.26] Position-speed switching enable flag and Position-speed switching
signal are turned ON at the start, only the speed control is implemented.)

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.26] Position-speed switching 0,1 Set whether to enable or disable Position-speed 1532 1632
enable flag switching signal.

« 0: Position control is not switched to speed control
even when Position-speed switching signal is turned
ON.

* 1: Position control is switched to Speed control when
Position-speed switching signal is turned ON.

» The control decelerates and stops when Position-speed switching signal is not input until the positioning target moves for
the movement amount specified in the position control. When Position-speed switching signal is input during the automatic
deceleration in the position control, the speed is accelerated again to the command speed the speed control continues.
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Position-speed switching signal setting

EWhen External command signal (CHG) is used
To use External command signal (CHG) as Position-speed switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
il Axis 1 Axis 2
[Pr.42] External command function | 2 Set "2: Speed-position/position-speed switching 62 212
selection request”.
[Cd.8] External command valid 1 Set "1: Validate external command". 1505 1605
[Cd.45] Speed-position switching 0 Set "0: Use external command signals". 1566 1666
device selection

EWhen Near-point dog signal (DOG) is used

To use Near-point dog signal (DOG) as Position-speed switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.45] Speed-position switching 1 Set "1: Use near-point dog signals". 1566 1666

device selection

[Pr.42] External command function selection and [Cd.8] External command valid are not required to be set.

EWhen [Cd.46] Speed-position switching command is used

To use [Cd.46] Speed-position switching command as Position-speed switching signal, set the following items.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.45] Speed-position switching 2 Set "2: Use [Cd.46] Speed-position switching 1566 1666

device selection

command".

[Pr.42] External command function selection and [Cd.8] External command valid are not required to be set.
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Operation chart

The following shows the operation timing of the position-speed switching control.
During the speed control with the position-speed switching control, In speed control flag ((Md.31] Status: b0) is ON.

\Y
A
[Da.8] Command speed [--------- w:'
i \ >t
1 Position E !
i control | Speed contrdl |
[Cd.184] Positioning start signal ON: : —
OFF |\! ' I,
[Md.141] BUSY signal (ON L
OFF ' !
Positioni lete signal E E E E Does not turn ON even
ositioning complete signa H ' ! ' if stopped using stop command
([Md.31] Status: b15) OFF . . . / 9
E ON o
Position-speed switching signal OFF Vo
[Cd.26] Position-speed switching ONE : E E
enable flag OFf ]| ! bl
; : ON |
Stop command OFF H 1

In speed control flag
([Md.31] Status: b0) OFF 1
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Operation timing and the processing time

[Cd.184] Positioning start signal

[Md.141] BUSY signal T l

M code ON signal

(IMd.31] Status: b12) ‘
(WITH mode) E—— '

[Cd.7] M code ON signal OFF request

il

Start complete signal
([Md.31] Status: b14)

13
|
[Md.26] Axis operation status Standby >< Position control > Sﬁegge?g{}g,ﬁ’ ! Stopped

4

External pulse output ‘ ;‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
(PULSE) !
Position |

control _i_Speed control_

S - . S
|

N

1

1

1

i

| *Position'control is implemented until the position-speed
ﬂ 1 switching signal turns ON.

1 [

J

1

1

Positioning operation

External position-speed switching signal
i Speed cdntfol command speed is the point in time when the
<> external position-speed switching signal was input.
] | 16 o
Position-speed switching latch flag =~~~ I Lo
([Md.31] Status: b5) ... H L
Lo
Lo
Positioning complete signal "7 H 3 i
(IMd.31] Status: b15) . ___ : -
| [
| [
M code ON signal ! !
(IMd.31] Status: b12) | 1 |
(AFTER mode) ! Lo
1 I 1 |
[Cd.7] M code ON signal OFF request ! 3 T
! Il
| |
OPRcomplete flag ~ ~77TTTTTTTTT 1 3
(IMd.31] Status: b4) .. M 1
l
Stop signal
[STOP] ﬂ
EMNormal timing time
t1 t2 t3 t4 t5 t6
0.2t0 0.3 ms 0to 0.88 ms 0t00.88 ms 0.1 ms or less — 1.0 ms
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Current feed value

[Md.20] Current feed value during the position-speed switching control depends on the setting of [Pr.21] Current feed value

during speed control as follows.

Setting of [Pr.21] Current feed value during
speed control

[Md.20] Current feed value

0: Current feed value is not updated

The current feed value is updated during the position control. After the control is switched to the speed
control, the current feed value at that point is held.

1: Update current feed value

The current feed value is updated during both position control and speed control.

2: Current feed value is cleared to zero

The current feed value is updated during position control, and the current feed value is then cleated
from the moment it is switched to speed control. (Set to 0)

HIf the current feed value is not updated

(1) @)

X o X e

| |
(1) Position control
(2) Speed control
(3) Update
(4) Hold

WIf updating the current feed value HIf the current feed value is cleared to zero
A
(1) ‘ @ (1) , )
| | t | I t
| | | I
| | | I
| | |
X 3) X__©® >< 0
| | | I
(1) Position control (1) Position control
(2) Speed control (2) Speed control
(3) Update (3) Update

Time taken for switching from position control—>speed control

The time taken from when Position-speed switching signal is turned ON to when Position-speed switching latch flag ([Md.31]

Status: b5) is turned ON is 1 ms.

Position-speed switching signal OFF

ON

N

Position-speed switching latch flag OFF

ON

\47
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Changing the command speed of the speed control

In Position-speed switching control, the command speed of the speed control can be changed during the position control.

* When the command speed change is requested during the control other than the position control of the position-speed
switching control, the change request is ignored.

+ During the position control, New command speed is stored in [Cd.25] Position-speed switching control speed change
register using a program. When Position-speed switching signal is turned on, the setting of [Cd.25] Position-speed
switching control speed change register becomes the command speed of the speed control.

Position control Speed control|

Position control start

\

Position-speed switching éontrol start

'Speed changeable |
‘>

ON

Position-speed switching signal OFF

: Settings after the positioﬁ-speed switching
signal setting turns ON are ignored.

—

[Cd.25]Position-speed

switching control-Speed 0 ><V2
change register

V2 is the speed control cbmmand speed

oN E
Position-speed switching i l
latch flag OFF |
([Md.31] Status: b5) :
{ON
Stop signal OFF

Point;§

A change request of the command speed is recognized by writing data into [Cd.25] Position-speed
switching control speed change register using a program.

 The timing when the new command speed becomes valid is from when the position-speed switching control
is performed to when Position-speed switching signal is input.

* By using Position-speed switching latch flag ((Md.31] Status: b5) of the axis monitor area, the speed change
can be enabled and disabled using the interlock function in the speed control.
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Restrictions

« If "01: Continuous positioning control" or "11: Continuous path control" is set in [Da.1] Operation pattern, Continuous path
control not possible (Error code: 1A1EH, 1A1FH) occurs and the control will not start.

Position-speed switching control cannot be set to [Da.2] Control method of the positioning data when "11: Continuous path
control" is set to [Da.1] Operation pattern of the previous positioning data. For example, if the operation pattern of the

positioning data No.1 is "11: Continuous path control", Position-speed switching control cannot be set to the positioning
data No.2. If this setting is configured, Continuous path control not possible (Error code: 1A20H) occurs and the
deceleration stop is implemented.

The software stroke limit range during the speed control is checked only when "1: Update current feed value" is set to
[Pr.21] Current feed value during speed control. When the unit is degree, the software stroke limit check range is not
checked.

If the start point address of the position control exceeds the software stroke limit range, Software stroke limit (+) (Error
code: 1A18H) or Software stroke limit (-) (Error code: 1A1AH) occurs and the operation will not start.

If the end point address of the position control exceeds the software stroke limit range, Software stroke limit (+) (Error code:
1A18H) or Software stroke limit (-) (Error code: 1A1AH) occurs and the operation will not start.

The control decelerates and stops when Position-speed switching signal is not input until the positioning target moves for

the movement amount specified. When Position-speed switching signal is input during the automatic deceleration in the
position control, the speed is accelerated again to the command speed the speed control continues. When Position-speed
switching signal is input during the deceleration stop by Stop signal, the control is switched to the speed control and stops.
Restart the speed control using a restart command.

If the changed command speed is equal to or greater than the value set in [Pr.8] Speed limit value, Speed limit value over
(Warning code: 0991H) occurs and the control continues at the speed set in [Pr.8] Speed limit value.

If the value set in [Da.6] Positioning address/movement amount is negative, Outside address range (Error code: 1A30H)

occurs.

Positioning data to be set

To use the position-speed switching control, set the following positioning data.

O: Always set
O: Set as required
—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern o

[Da.2] Control method © (Set Forward run position-speed or Reverse run position-speed.)
[Da.3] Acceleration time No. @)

[Da.4] Deceleration time No. o

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount @)

[Da.7] Arc address —

[Da.8] Command speed o

[Da.9] Dwell time O

[Da.10] M code O

[Da.27] M code ON signal output timing O

[Da.28] ABS direction in degrees O

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.

[=5~ Page 421 Positioning Data
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Current value change

In the current value change, the value in [Md.20] Current feed value of the stopping axis is changed to an address. (The value

in [Md.21] Machine feed value is not changed even if the current value is changed.)

One of the following two methods can be used for changing the current value.

* When the current value is changed using positioning data

* When the current value is changed using the start No. for a current value change (No.9003)
The positioning data can be used during the continuous positioning of multiple blocks.

When the current value is changed using positioning data

In Current value change ([Da.2] Control method = Current value change), the value in [Md.20] Current feed value is changed

to the address set in [Da.6] Positioning address/movement amount.

EOperation chart

The following shows the operation timing of the current value change. When Positioning start signal is turned on, the value in
[Md.20] Current feed value is changed to the value set in [Da.6] Positioning address/movement amount.

[Ex]

If the positioning address is changed to "0"

[Cd.184] Positioning start signal
OFF

[Md.20] Current feed value 50000 0

Changes to the positioning address specified using the new current value positioning data
HRestrictions
« If "11: Continuous path control" is set in [Da.1] Operation pattern, New current value not possible (Error code: 1A1CH)
occurs and the control will not start. (In the current value change, "11: Continuous path control" be set.)

Current value change cannot be set in [Da.2] Control method in the positioning data when "11: Continuous path control" is
set in [Da.1] Operation pattern of the previous positioning data. (For example, if the operation pattern of the positioning data
No.1 is "11: Continuous path control", Current value change cannot be set to the positioning data No.2.) If this setting is
configured, New current value not possible (Error code: 1A1DH) occurs and deceleration stops.

When "2: degree" is set in [Pr.1] Unit setting and the value set in [Da.6] Positioning address/movement amount is out of the
setting range (0 to 359.99999 [degree]), Outside new current value range (Error code: 1997H) occurs and the operation will

not start.

If the value set in [Da.6] Positioning address/movement amount is out of the setting range of the software stroke limit
([Pr.12], [Pr.13]), Software stroke limit (+) (Error code: 1A18H) or Software stroke limit (-) (Error code: 1A1AH) occurs and
the operation will not start.
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HPositioning data to be set

To use the current value change, set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern @)

[Da.2] Control method © (Set Current value change.)
[Da.3] Acceleration time No. —

[Da.4] Deceleration time No. —

[Da.5] Axis to be interpolated —

[Da.g] Positioning address/movement amount © (Set the address to be changed.)
[Da.7] Arc address —

[Da.8] Command speed —

[Da.9] Dwell time —

[Da.10] M code O

[Da.27] M code ON signal output timing @]

[Da.28] ABS direction in degrees —

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.
(=5~ Page 421 Positioning Data

When the current value is changed using the start No. for a current value change

(No.9003)
In Current value change ([Cd.3] Positioning start No. = 9003), [Md.20] Current feed value is changed to the address set in

[Cd.9] New current value.

HEOperation chart
The current value is changed by turning on Positioning start signal after the new current value is set in [Cd.9] New current
value and 9003 is set in [Cd.3] Positioning start No.

[Ex]

If the positioning address is changed to "0"

[Cd.184] Positioning start signal
OFF

[Md.20] Current feed value 50000 0

Changes to the positioning address specified using buffer memory for the new current value

HRestrictions

* When the unit setting is degree and the specified value is out of the setting range, Outside new current value range (Error
code: 1997H) occurs.

« If the specified value is out of the software stroke limit range, Software stroke limit (+) (Error code: 1994H) or Software
stroke limit (-) (Error code: 1996H) occurs.

* The current value cannot be changed while the stop command and M code ON signal are on.

» The M code output function is invalid.

EProcedure
The following shows the procedure for executing the current value change.

1. Write the current value to "[Cd.9] New current value"
2. Write [9003] to "[Cd.3] Positioning start No."

3. Turn ON the positioning start signal
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ESetting method

The following shows the data setting and a program example for executing the current value change using Positioning start
signal. ((Md.20] Current feed value is changed to 5000.0 um.)

(1) Settings data

Set the following data.

Setting item Setting Setting details Buffer memory address
value Axis 1 Axis 2
[Cd.3] Positioning start No. 9003 Sets 9003, the start No. for a current value change. 1500 1600
[Cd.9] New current value 50000 Set [Md.20] Current feed value after the change. 1506 1606
1507 1607
(2) Time chart
The following shows the start time chart.
\%
Data No. 9003 start
¥ t
! : : .
[Cd.184] Positioning start signal h: ! /'i\ T\: /'i\
[Cd.190] PLC READY signal / ; ; ( / / 5 ( /
READY signal 5 5 \ ( E (
(IMd.140] Module status: b0) ' ' '
Start complete signal E \*l \l
([Md.31] Status: b14) \
[Md.141] BUSY signal (

Positioning complete signal
([Md.31] Status: b15)
Error detection signal
([Md.31] Status: b13)

b

Address during positioning
implementation

Data No. during positioning
implementation

>< 50000

9003

[Md.20] Current feed value

[Cd.3] Positioning start No. :><

[Cd.9] New current value

50000

> X
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(3) Program example

Add the following program to the control program, and write it to the CPU module.

bInputCurrentFeedalueChan
geReq
) #2l

bCurrentFeedalueChanzeReq
FLE P

bCurrentFesdWalueChanzeRe  FXEPG_1 stnéxisContralData?  FAEPG_1 stnAxishdonitorData

qF _Awis DLO]bPositioningStart D _Axis D[0] bStartGorplete D
74 UT¥G0104.0 UT¥GE1TE
It 4 A

dCharzeCu FXSPG_ 1 stnfxizControlData_Ax
DOV rrentWalue is D[0] dMewCurrentValue D
LM¥G1506

[SEDGE] FHEPG_1 stnfxizContralData_dx
MO iz D[0] uPas tiomingStarthla D

FHEPG_1 stndxizControlData2 &
SET xis D0] bPositioningStart 0
U1%¥G30104.0

FHEPGE 1 stndxisControData?  FXEPGE_ 1 stnfxishonitorData_  FHEPG_1 2t3ystembonitorDa
_fuis D[0] bPositioningStart O Axis D[0] bStartComplete D ta2 D brBusy Axis D0]

F¥EPG_1 stndxizControlDataZ2_&

(152) UT¥GE30104.0 UT¥GB1T7E M¥GIE0T 0 RET iz DI0] bPaositioningStart D
{1 { | 4t UT$EI0104.0
F¥5PG 1 stnAxishonitorData_
Axiz D0 bErrorDetection D
1¥GETD
Classification Label Name Description
Module label FX5PG_1.stnAxisMonitorData_Axis_D[0].bErrorDetection_D Axis 1 Error detection signal

FX5PG_1.stSystemMonitorData2_D.bnBusy_Axis_D[0]

Axis 1 BUSY signal

FX5PG_1.stnAxisMonitorData_Axis_D[0].bStartComplete_D

Axis 1 Start complete signal

FX5PG_1.stnAxisControlData2_Axis_D[0].bPositioningStart_D

Axis 1 Positioning start signal

FX5PG_1.stnAxisControlData_Axis_D[0].uPositioningStartNo_D

Axis 1 Positioning start No.

FX5PG_1.stnAxisControlData_Axis_D[0].dNewCurrentValue_D

Axis 1 New current value

Global label, local Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
label relay and data device are automatically assigned to the labels.
Label Mame Clazz
1 bCurrentFeadvalueChangeReq P |Elit |VAH - \
9 |dChangeCurrentalue |D0ub|e Word [Signed] i |\|‘AR - ‘
Label Mame Drata Type Class Assien (e vice /Label)
12 |binputCurrentFeedvalueChangeReq [Bit | .. [wARGLOBAL - [x2 |
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NOP instruction

The NOP instruction is a control method that is not executed.

Operation

The positioning data No. to which the NOP instruction is set is not processed and the operation is shifted to the one of the next

positioning data No.

Pointp

[Application example of the NOP instruction]

If the speed switching or the operation suspension (automatic deceleration) may be implemented during the
positioning operation between two points in the future, the data can be reserved using the NOP instruction
and can be changed only by replacing the identifier.

Positioning data to be set

To use the NOP instruction, set the following positioning data.
O: Always set

O: Set as required

—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern —

[Da.2] Control method ©O(Sets NOP commands.)
[Da.3] Acceleration time No. —

[Da.4] Deceleration time No. —

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount —

[Da.7] Arc address —

[Da.8] Command speed —

[Da.9] Dwell time —

[Da.10] M code —

[Da.27] M code ON signal output timing —

[Da.28] ABS direction in degrees —

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.
(=5~ Page 421 Positioning Data

Restrictions

When the NOP instruction is set as the control method of the positioning data No.600, Control method setting error (Error
code: 1A26H) occurs.
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JUMP instruction

The JUMP instruction is used to jump to the positioning data No. set in the positioning data during Continuous positioning

control or Continuous path control.
The following two JUMP instructions can be used.

JUMP instruction Description

Unconditional JUMP When no execution condition is set for the JUMP instruction (when 0 is set as the condition data No.)

Conditional JUMP When implementation conditions are set for the JUMP instruction (The conditions are set in the condition
data used with Advanced positioning control.)

By using the JUMP instruction, implementing the same positioning control repeatedly and selecting positioning data No. or
implementation conditions are enabled when Continuous positioning control or Continuous path control is performed.

Operation
EWhen the unconditional JUMP is used

The JUMP instruction is unconditionally executed and the operation jumps to the positioning data No. set in [Da.9] Dwell time.

HEWhen the conditional JUMP is used

The block start condition data is used as the execution condition of the JUMP instruction.

» When block positioning data (No.7000 to 7004) is started, the condition data of each block is used.

* When the positioning data No.1 to 600 are started, the condition data of the start block 0 is used.

« If the implantation condition set in [Da.10] M code of the JUMP instruction is satisfied, the JUMP instruction is implemented
to jump to the positioning data No. set in [Da.9] Dwell time.

« If the execution condition set in [Da.10] M code of the JUMP instruction is not satisfied, the JUMP instruction is ignored and
the next positioning data No. is executed.

Restrictions

* When using a conditional JUMP instruction, establish the execution conditions of the JUMP instruction by when the
positioning data whose number is four number before the positioning data No. of the JUMP instruction is executed. If the
execution conditions of the JUMP instruction are not established by the time, the processing for when execution conditions
are not established is performed. (During the implementation of the continuous path control or continuous positioning
control, it will calculate the positioning data of the positioning data No. four items after the current positioning data.)

» The positioning control such as the one keeps looping until the conditions are satisfied cannot be implemented only using
the conditional JUMP instruction. For the target of the JUMP instruction, specify the positioning data whose control method
is other than the JUMP instruction and NOP instruction.
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Positioning data to be set

To use the JUMP instruction, set the following positioning data.

O: Always set
O: Set as required
—: Setting not required

Setting item Setting requirement

[Da.1] Operation pattern —

[Da.2] Control method O (Set the JUMP instruction.)

[Da.3] Acceleration time No. —

[Da.4] Deceleration time No. —

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount —

[Da.7] Arc address —

[Da.8] Command speed —

[Da.9] Dwell time O (Set the positioning data No.1 to 600 of the target of the JUMP instruction.)

[Da.10] M code © (Set the implementation condition of the JUMP instruction with a condition data
No. as described below. 0: Unconditional JUMP, 1 to 10: Condition data No. (The
condition data for simultaneous start cannot be set.))

[Da.27] M code ON signal output timing —

[Da.28] ABS direction in degrees —

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.

[Z=" Page 421 Positioning Data
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LOOP

The loop control with repetition of the LOOP to LEND instructions is implemented.

Operation

The loop of LOOP to LEND is repeated for the set number of the repetition.

Positioning data to be set

To use the LOOP instruction, set the following positioning data.

O: Always set
O: Set as required
—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern —

[Da.2] Control method O (Set LOOP.)

[Da.3] Acceleration time No. —

[Da.4] Deceleration time No. —

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount —

[Da.7] Arc address —

[Da.8] Command speed —

[Da.9] Dwell time —

[Da.10] M code © (Sets the number of repetitions.)
[Da.27] M code ON signal output timing —

[Da.28] ABS direction in degrees —

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.

[=5~ Page 421 Positioning Data

Restrictions

« If 0 is set for the number of repetitions, a control method LOOP setting error (Error code: 1A33H) occurs.

« Although the error does not occur even if LEND is not set after LOOP, the repetition is not processed.

* The nesting between LOOP and LEND cannot be set. If the nesting is set, only the inner LOOP to LEND are processed

repeatedly.

Point/@

The setting becomes easier than the special start FOR (times) by setting required items in the control method.
(==~ Page 182 Repeated start (FOR loop))
« Special start: Positioning start data, special start data, condition data, and positioning data

 Control method: Positioning data

For the special start FOR to NEXT, positioning data is required for each point of FOR and NEXT, but the loop
is available with only one data in the control method.

Nesting is available by combining the control method LOOP to LEND and the special start FOR to NEXT.
However, LOOP to LEND cannot be set across the blocks. Set the processing of LOOP to LEND to be

finished in one block.

For details on Block, refer to the following.

=~ Page 172 ADVANCED POSITIONING CONTROL
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LEND

The operation is returned to the head of the repeating loop (LOOP to LEND).

Operation

The loop is completed when the number of repetition specified in LOOP is 0 and the processing of the next positioning data
No. is executed. (Even if the operation pattern is set to "Positioning complete", the setting is ignored.)

To stop the operation after the implementation for the specified number of repetitions, set a dummy positioning data (for

example, the positioning in the incremental system whose movement amount is 0).
The following table shows the operation for when Positioning complete (00) is set to LOOP and LEND.

Positioning data Operation pattern Control Condition Operation
No. method
1 Continuous control ABS2 Positioning data is implemented in the order of No.1 -2 — 3
2 Positioning Complete LOOP Loop count: 2 2455525354556
(The operation patterns of the positioning data No. 2 and 5
3 Continuous path control ABS2 are ignored.)
4 Continuous control ABS2
5 Positioning Complete LEND
6 Positioning Complete ABS2

Positioning data to be set

To use the LEND instruction, set the following positioning data.

O: Always set
O: Set as required

—: Setting not required

Setting item Setting requirement
[Da.1] Operation pattern —

[Da.2] Control method O (Set LEND.)
[Da.3] Acceleration time No. —

[Da.4] Deceleration time No. —

[Da.5] Axis to be interpolated —

[Da.6] Positioning address/movement amount —

[Da.7] Arc address —

[Da.8] Command speed —

[Da.9] Dwell time —

[Da.10] M code —

[Da.27] M code ON signal output timing —

[Da.28] ABS direction in degrees —

[Da.29] Interpolation speed specification method —

For details on the settings, refer to the following.
[=5~ Page 421 Positioning Data

Restrictions

» The LEND before the execution of LOOP is ignored.

« If the operation pattern Positioning complete is set between LOOP and LEND, the positioning control is completed after the
implementation of that positioning data and the loop control is not performed.
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1 0 ADVANCED POSITIONING CONTROL

This chapter describes the details and usage of the advanced positioning control (the control function using Block start data).
The advanced positioning control is used to implement applied controls using Positioning data, and examples of the applied
controls use the condition judgment to control the positioning data set using the major positioning control, or start positioning
data for multiple axes simultaneously.

Check the settings and execution procedures for each control, and configure each setting as required.

10.1 Overview of Advanced Positioning Control

For Advanced positioning control, the execution order and execution conditions of Positioning data are set to execute further
applied positioning. (The implementation order and execution conditions are set in the block start data and condition data.)
The following types of applied positioning controls can be implemented using advanced positioning control.

Advanced positioning Description

control

Block™! start (normal start) With one start, executes positioning data in a block in the set order.

Condition start Judges the condition set in Condition data for the specified positioning data, and executes Block start data.

* When the condition is established, Block start data is executed.
» When not established, that block start data is ignored, and the block start data of the next point is executed.

Wait start Judges the condition set in Condition data for the specified positioning data, and executes Block start data.
* When the condition is established, Block start data is executed.
» When not established, the control stops (waits) until the condition is established.

Simultaneous start Simultaneously implements the positioning data for the axes specified using condition data (outputs pulses at the same
timing).
Repeated start (FOR loop) Repeats the program from the block start data set with FOR loop to the block start data set in NEXT for the specified

number of times.

Repeated start (FOR condition) Repeats the program from the block start data set with FOR condition to the block start data set in NEXT until the
conditions set in the condition data are established.

*1 1 block is defined as all the data continuing from the positioning data in which continuous positioning control or continuous path control
is set in [Da.1] Operation pattern to the positioning data in which Independent positioning control (Positioning complete) is set.

*2 Besides the simultaneous start using Block start data, Multiple axes simultaneous start control of the control system is included.
5~ Page 69 Multiple axes simultaneous start

Sub functions for advanced positioning control

Advance positioning control uses Positioning data set with Major positioning control.

For details on the sub functions that can be combined with the major positioning control, refer to the following.
[=5~ Page 32 Combining Main and Sub Functions

Note that the pre-reading start function cannot be used together with Advanced positioning control.

Advanced positioning control from GX Works3

Advanced positioning control (start of block start data) can be implemented using the positioning test in the GX Works3. For
details on the positioning test, see the following.
[Z=~ Page 338 Positioning Test
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Data required for advanced positioning control

Advanced positioning control is performed by setting the required items in Block start data and Condition data, and starting

the block start data. Whether or not the operations can be executed is judged at the execution of the control according to the

condition data specified in the block start data.

* Block start data can be set for each number from 7000 to 7004 (called block No.), and up to 50 points can be set for each
axis. (This data is controlled with numbers called Points to distinguish it from the positioning data. For example, the 1st

point block start data item is called 1st point block start data or Point No. 1 block start data.)

» Condition data can be set for each number from 7000 to 7004 (called block No.), and up to 10 data items can be set for
each block number.

Block start data and Condition data are set as one for each block No.

The following table shows the overview of the block start data and condition data stored in the positioning module.

Setting item Setting detail

Block start data [Da.11] Shape Set whether to end the control after only the block start data of the shape itself is executed, or
to continue executing the block start data set in the next point.

[Da.12] Start data No. Set Positioning data No. to be executed.

[Da.13] Special start instruction Set the method by which the positioning data set in [Da.12] will be started.

[Da.14] Parameter Set the conditions by which the start will be executed according to the commands set in
[Da.13]. (Specify Condition data No. or No. of repetitions.)

Condition data [Da.15] Condition target Select Device, Stored contents in buffer memory, and Positioning data No. elements for which
the conditions are set.

[Da.16] Condition operator Set the judgment method performed for the target set in [Da.15].

[Da.17] Address Set the buffer memory address in which the condition judgment is performed (only when the
element set in [Da.15] is Stored contents in buffer memory).

[Da.18] Parameter 1 Set the required conditions according to the elements set in [Da.15] and [Da.16].

[Da.19] Parameter 2 Set the required conditions according to the elements set in [Da.15] and [Da.16].
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Block start data and Condition data configurations

Block start data and Condition data corresponding to Block No. 7000 to 7004 can be stored in the buffer memory. (The
following table shows an example for Axis 1.)

50th point

L Buffer memory
Setting item address
2nd point
1st point N Buffer memory
I l = Buff dress 26049
Setting item Ag dfersrzemow
z bi5 b8 b7 b0 26001
1| LTI 26000
% L ]
% I— Start data No.
2] [Da. 11] shape 26099
3
@)
I
&
b15 b8 b7 b0 26051
INEEEEEERENEEEEN 26050
L JL ]
I— Special start instruction L Parameter
No.10
Setting item Buffer memory
address
No.2 Condition Identifier
No.1 L Buffer memory
|| Seftinn item P — L 26190
Setting item address v
Condition Identifier
b15  b12 b11 b8 b7 b0 26110 26191
5 | | | | | | | | | | | | | [ | | | 26100 26192 -+—— Lower buffer memory
> L I | 26193 -—— Upper buffer memory
(13 [Da. 16] Condition uperatorJ |— Condition target 26111 gg:ll gg
o
2 Unused 26101 2112 26196
= 26102 26197
% Da. 17|Address 568103 %g”g 56198
|5 Parameter 1 %g]gg 26116 26199
Q
26117
Da. 19| Parameter 2 26106 26118
o
Unused 26109

(Same as for Axis 2)

N\

Block No. —> /000 7004

Set the positioning module using
either GX Works3 or the program.
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10.2

Implementation Procedure for Advanced

Positioning Control

The advanced positioning control is performed using the following procedure.

Preparation

Control start

Control
monitoring

Control stop STEP 8

Point

STEP 1

Implement "major positioning control" settings

] "High-level positioning control" is control that

STEP 2

Set block start data according to the controls

( [DPa.11] to [Da.14] ) x Required data

Set "conditions data"

STEP 3
( [Da.15] to [Da.19] ) x Required data

( I

STEP 4 Create programs to set "7000*" in "[Cd.3]

Positioning start No." (Control data setting)

Set "Point number of the program start data to be
started" (1 to 50) in "[Cd.4] Positioning starting point
No."

Create programs to turn ON the "positioning start
signal" using positioning start commands

STEP 5 Write the program created in STEP 4 to the CPU
module

Turn ON the "positioning start command"
for the axis you want to start

Monitor high level positioning control

Stops when control ends

v

Control end

uses the specified conditions to implement
the controls set in the positioning data

“ ("major positioning control"), so first make

preparations to enable implementation of
the "major positioning control".

"Block start data" sets 50 data from 1 to
50 points.

Set the "conditions data" to be specified

using "block start data". A maximum of

J 10 conditions data can be set

] Specify "7000" to identify the existence of

high-level positioning controls in which the

J| positioning module used "block start data”

Create programs to implement
"high-level positioning control".

Same as "major positioning control" start

Monitor using GX Works3

Same as "major positioning control" stop

« Five sets of block start data (50 points) and condition data (10 items) corresponding to No. 7000 to 7004 are

set using the program.

* Five sets of data from 7000 to 7004 can also be set using GX Works3. If GX Works3 is used to set block
start data and condition data corresponding to 7000 to 7004 and to write the data to the positioning module,
7000 to 7004 can be set in [Cd.3] Positioning start No. in STEP 4.

10.2 Implementation Procedure for Advanced Positioning Control
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10.3 Setting the Block Start Data

Relation between various controls and block start data

Block start data must be set to perform Advanced positioning control.

The setting requirements and details of each block start data item to be set differ according to the setting of [Da.13] Special
start instruction.

The following table shows the setting items of Block start data prepared for various control systems. Further, for the
"Conditions Data" to implement the control implementation judgments, refer to [==~ Page 185 Setting the Condition Data. (This

section presumes the "block start data" will be set using GX Works3.)

O: Set either of the two setting items.

X Setting not possible

—: Setting not required (The set value is ignored. Set the value within the setting range, such as the initial value.)

Block start data setting items Advanced positioning control
Block start Condition start Wait start Simultaneous start
(normal start)
[Da.11] Shape 0: END @) (€} (€} ©)
1: Continue ©) ©) ©) ©)
[Da.12] Start data No. 1 to 600
[Da.13] Special start instruction 0 1 2 3
[Da.14] Parameter — Condition data No.
Block start data setting items Advanced positioning control
Repeated start (FOR Repeated start (FOR NEXT start™!
loop) condition)
[Da.11] | Shape 0: END x "2 x "2 @
1: Continue @) (€} ©)
[Da.12] Start data No. 1 to 600
[Da.13] Special start instruction 4 5 6
[Da.14] Parameter Number of repetitions Condition data No. —

*1 NEXT start instruction is used in combination with Repeated start (FOR loop) and Repeated start (FOR condition). The control using
only NEXT start instruction will not be performed.
*2 If End is set for the repeated start, the operation that is the same as the one of the block start (normal start) will be implemented.

Point/@

Setting "Block start data" using GX Works3 as much as possible is recommended. To implement the setting
using programs, many programs and devices are required. The execution becomes complicated, and the
scan times will increase.
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Block start (normal start)

In Block start (normal start), the positioning data groups of a block are continuously implemented in a set sequence starting
from the positioning data set in [Da.12] Start data No. by one start.

The following shows setting examples and a control example in which Block start data and Positioning data are set as shown
in the setting examples.

Setting example

EBlock start data settings

Axis 1 block start data [Da.11] Shape [Da.12] Start data No. [Da.13] Special start [Da.14] Parameter
instruction

1st point 1: Continue 1 0: Block start —

2nd point 1: Continue 2 0: Block start —

3rd point 1: Continue 5 0: Block start —

4th point 1: Continue 10 0: Block start —

5th point 0: END 15 0: Block start —

HPositioning data settings
Axis 1 positioning data | [Da.1] Operation pattern Compatible block start data

No.

1 00: Positioning complete 1st point Start positioning data No. 1

2 11: Continuous path control 2nd point Start positioning data No. 2 to 4 as block™
3 01: Continuous positioning control —

4 00: Positioning complete —

5 11: Continuous path control 3rd point Start positioning data No. 5 and 6 as block™
6 00: Positioning complete —

10 | 00: Positioning complete | 4th point ‘ Start positioning data No. 10

15 | 00: Positioning complete | 5th point ‘ Start positioning data No. 11

*1 1 block is defined as all the data continuing from the positioning data in which Continuous positioning control or Continuous path control
is set in [Da.1] Operation pattern to the positioning data in which Independent positioning control (Positioning complete) is set.
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Control example

The following describes the control to be executed when the operation using the 1st point block start data of the axis 1 is

started.

» The positioning data is implemented in the following order and the operation stopped: Axis 1 positioning data
No.1-»2—3—-54—-5-6—>10—-15.

Positioning using 1st Positioning using 4th
point settings point settings

! ! Positioning using 2nd Positioning using 3rd Positioning using 5th

Operation pattern ' E point settings E point settings E E point settings E
Positioning data No. _! ' Vet ' ' e *
o ! ! 3(01) R ! ! Refanl
Address (+) 1 1(00) 2(JL/—\ 4(00) ! :10 00) 1 "
LN NN S -
Lo = et /i "
! ta I B 5(11) " ! ! !
Address (-) ' ' : i Lo 8(00) “q i i
: b 5 b R e 15(00) :
[Cd.184] Positioning start signal :ON T i : T : T T T
Start ete sianal OFF[N ‘ON Lo ' Lo : : ﬁ
art complete signa i . L T — L L ,
(IMd.31] Status: b14) OFF Non ! 1 . Yo , \ . i
[Md.141] BUSY signal OFF :f Ion | Lo : :

ffl fl fifl il fl

Positioning complete signal OFF
([Md.31] Status: b15)

*1 Relevant positioning data dwell time
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Condition start

In Condition start, the condition judgment of the condition data specified in [Da.14] Parameter is implemented for the

positioning data set in [Da.12] Start data No. If the conditions have been established, the block start data set as 1: Condition

start is implemented, and if the conditions have not been established, that block start data is ignored, and the block start data

of the next point will be executed.

The following shows setting examples and a control example in which Block start data and Positioning data are set as shown

in the setting examples.

Setting example

EBlock start data settings

Axis 1 block start data [Da.11] Shape

[Da.12] Start data No.

[Da.13] Special start
instruction

[Da.14] Parameter

1st point 1: Continue 1 1: Condition start 1
2nd point 1: Continue 10 1: Condition start 2
0: END 50 0: Block start —

3rd point

Condition data No. has been set in [Da.14] Parameter.

HPositioning data settings

Axis 1 positioning data | [Da.1] Operation pattern Compatible block start data

No.

1 01: Continuous positioning control 1st point When the conditions are established,

2 01: Continuous positioning control _ positioning data No. 1 to 3 are started en
block

3 00: Positioning complete —

10 11: Continuous path control 2nd point When the conditions are established,

" 11: Continuous path control _ positioning data No. 10 to 12 are started en
block

12 00: Positioning complete —

50 | 00: Positioning complete 3rd point Start positioning data No. 50

Control example

The following describes the control to be executed when the operation using the 1st point block start data of the axis 1 is

started.

Condition judgment target

Control details

(1) The condition judgment set in Condition data No.1 is « Positioning data No. 1, 2, and 3 are implemented and processing proceeds to (2).
performed before the execution of the positioning data No.1 of | + Conditions not established: Processing proceeds to (2).
the axis 1.

(2) The condition judgment set in Condition data No.2 is « Positioning data No. 10, 11, and 12 are implemented and processing proceeds to

of the axis 1.

performed before the execution of the positioning data No.10 (3).
« Conditions not established: Processing proceeds to (3).

@) -

The positioning data No.50 of Axis 1 is executed and processing stops.
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Wait start

In Wait start, the condition judgment of the condition data specified in [Da.14] Parameter is implemented for the positioning
data set in [Da.12] Start data No. If the conditions have been established, the block start data is implemented, and if the
conditions have not been established, the control stops (waits) until the conditions are established.

The following shows setting examples and a control example in which Block start data and Positioning data are set as shown
in the setting examples.

Setting example

EBlock start data settings

Axis 1 block start data [Da.11] Shape [Da.12] Start data No. [Da.13] Special start [Da.14] Parameter
instruction

1st point 1: Continue 1 2: Wait start 3

2nd point 1: Continue 10 0: Block start —

3rd point 0: END 50 0: Block start —

Condition data No. has been set in [Da.14] Parameter.

HPositioning data settings

Axis 1 positioning data | [Da.1] Operation pattern Compatible block start data

No.

1 01: Continuous positioning control 1st point When the conditions are established,

2 01: Continuous positioning control — Elosilt(ioning data No. 1 to 3 are started en
ocl

3 00: Positioning complete —

10 11: Continuous path control 2nd point Positioning data No. 10 to 12 are started en

" 11: Continuous path control — block

12 00: Positioning complete —

50 | 00: Positioning complete 3rd point Start positioning data No. 50

Control example

The following describes the control to be executed when the operation using the 1st point block start data of the axis 1 is

started.
Condition judgment target Control details
(1) The condition judgment set in Condition data No.3 is « Positioning data No. 1, 2, and 3 are implemented and processing proceeds to (2).
performed to Positioning data No.1 of Axis 1. « Conditions not established: Control stops (waits) until the conditions are
established, and then proceeds to — (1)
(2) — The positioning data No.10, 11, 12, and 50 of Axis 1 are executed and processing
stops.
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Simultaneous start

In Simultaneous start, the positioning data set in [Da.12] Start data No. and positioning data of other axes set in the condition

data are simultaneously implemented. (Pulses are output at the same timing.) (Specify Condition data with [Da.14]
Parameter.)
The following shows setting examples and a control example in which Block start data and Positioning data are set as shown

in the setting examples.

Setting example

EBlock start data settings
[Da.11] Shape

Axis 1 block start data [Da.12] Start data No. [Da.13] Special start

instruction

[Da.14] Parameter

0: END 1 3: Simultaneous start 4

1st point

The positioning data of the axis 2 for performing the simultaneous start is assumed to be set for the condition data specified
with [Da.14] Parameter.

HPositioning data settings

Axis 1 positioning data
No.

[Da.1] Operation pattern

Compatible block start data

1

01: Continuous positioning control

1st point During simultaneous start, positioning data

2

01: Continuous positioning control

No. 1 to 3 are started en block

3

00: Positioning complete

Control example

The following describes the control to be executed when the operation using the 1st point block start data of the axis 1 is

started.
Condition judgment target Control details
1) The axis operation status of the axis 2 which is regarded as * Axis 2 is in the standby state. : Go to (2)
the simultaneous starting axis. « Axis 2 is positioning. : An error occurs and no simultaneous start will be
implemented.
(2) — The positioning data No.1 of Axis 1 and the positioning data of the axis 2 set to
Condition data No.4 are simultaneously started.
Precautions

The positioning data numbers implemented by the simultaneous starting axis is set for the conditions data ([Da.18] Parameter
1 and [Da.19] Parameter 2). Set 0 for the starting axis. (Axis that implemented the positioning start.) If a value other than 0 is
set, the positioning data No. set in [Da.18] Parameter 1 or [Da.19] Parameter 2 is given priority to be implemented rather than
[Da.12] Start data No.

For details, refer to the following.

(=5~ Page 436 Condition Data
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Repeated start (FOR loop)

In Repeated start (FOR loop), the data between the block start data in which 4: FOR loop is set in [Da.13] Special start
instruction and the block start data in which 6: NEXT start is set in [Da.13] Special start instruction is repeatedly implemented
for the number of times set in [Da.14] Parameter. An endless loop will result if the number of repetitions is 0.

(The number of repetitions is set in [Da.14] Parameter of the block start data in which 4: FOR loop is set in [Da.13] Special
start instruction.)

The following shows setting examples and a control example in which Block start data and Positioning data are set as shown

in the setting examples.

Setting example

EBlock start data settings

Axis 1 block start data [Da.11] Shape [Da.12] Start data No. [Da.13] Special start [Da.14] Parameter
instruction

1st point 1: Continue 1 4: FOR loop 2

2nd point 1: Continue 10 0: Block start —

3rd point 0: END 50 6: NEXT start —

No. of repetitions has been set in [Da.14] Parameter.

HPositioning data settings

Axis 1 positioning data | [Da.1] Operation pattern Compatible block start data

No.

1 01: Continuous positioning control 1st point Start positioning data No. 1 to 3 en block

2 01: Continuous positioning control _ (Repeat start twice from 1st to 3rd point)

3 00: Positioning complete —

10 11: Continuous path control 2nd point Positioning data No. 10 and 11 are started en
1 00: Positioning complete — block

50 01: Continuous positioning control 3rd point Positioning data No. 50 and 51 are started en
51 00: Positioning complete — block

Control example

The following describes the control to be executed when the operation using the 1st point block start data of the axis 1 is

started.

» The positioning data No.1, 2, 3, 10, 11, 50, and 51 of the axis 1 are executed.

* Processing returns to the 1st point block start data of the axis 1 and the positioning data No.1, 2, 3, 10, 11, 50, and 51 is
executed again, then the control is stopped. (Processing will be repeated for the number of times (2 times) set in [Da.14].)
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Repeated start (FOR condition)

In Repeated start (FOR condition), the data between the block start data in which 5: FOR condition is set in [Da.13] Special
start instruction and the block start data in which 6: NEXT start is set in [Da.13] Special start instruction is repeatedly
implemented until the conditions set in the condition data are established.

The condition judgment is implemented when switching to the point of 6: NEXT start (Before the positioning at the NEXT start

point) is implemented. (Specify the condition data in [Da.14] Parameter of the block start data in which 5: FOR condition is set
in [Da.13] Special start instruction.)

The following shows setting examples and a control example in which Block start data and Positioning data are set as shown
in the setting examples.

Setting example
EBlock start data settings

Axis 1 block start data [Da.11] Shape [Da.12] Start data No. [Da.13] Special start [Da.14] Parameter
instruction

1st point 1: Continue 1 5: FOR condition 5

2nd point 1: Continue 10 0: Block start —

3rd point 0: END 50 6: NEXT start —

Condition data No. has been set in [Da.14] Parameter.

HPositioning data settings

Axis 1 positioning data | [Da.1] Operation pattern Compatible block start data

No.

1 01: Continuous positioning control 1st point Positioning data No. 1 to 3 are started en

2 01: Continuous positioning control — block

3 00: Positioning complete —

10 11: Continuous path control 2nd point Positioning data No. 10 and 11 are started en

1 00: Positioning complete — block

50 01: Continuous positioning control 3rd point Start positioning data No. 50 and 51 en block

51 00: Positioning complete _ (If the conditions are not established, repeat
start from 1st to 3rd point)

Control example

The following describes the control to be executed when the operation using the 1st point block start data of the axis 1 is

started.
Condition judgment target Control details
(1) — The positioning data No.1, 2, 3, 10, and 11 of the axis 1 are executed.
(2) The condition judgment set in the condition data No.5 of the « Conditions not established: Implement "Positioning data No. 50 and 51", and go to
axis 1is pen‘ormed.*1 (1).
« Conditions established:Implement "Positioning data No. 50 and 51", and stop
positioning.

*1 Conditions are judged when switching to the NEXT start point (3rd point in the settings example) (before positioning of the NEXT start
point is implemented).
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Restrictions when the NEXT start is used

NEXT start instruction shows the end of the repetition when the repeated start (FOR loop) and repeated start (FOR condition)

are implemented. ([~ Page 182 Repeated start (FOR loop), ==~ Page 183 Repeated start (FOR condition))

This section describes the restrictions when 6: NEXT start is set in Block start data.

» The processing when 6: NEXT start is implemented before the implementation of 4: FOR loop or 5: FOR condition is the
same as that for 0: Block start.

» The repeated processing will not be implemented if 6: NEXT start is not set after 4: FOR loop or 5: FOR condition.

(However, no error will occur.)

* Nesting is not possible between 4: FOR loop and 6: NEXT start, or between 5: FOR condition and 6: NEXT start. If nesting
is attempted, FOR to NEXT nest construction (Warning code: 09F1H) occurs. The destination of jump by NEXT at the 7th
point is changed to the 4th point and NEXT at the 9th point is processed as Normal start.

When a nest construction is not configured When a nest construction is configured
Block Start Data [Da.13] Special start instruction Block Start Data [Da.13] Special start instruction
1st point Normal start 1st point Normal start
2nd point FOR < 2nd point FOR
3rd point Normal start 3rd point Normal start
4th point NEXT 4th point FOR <
5th point Normal start 5th point Normal start
6th point Normal start 6th point Normal start
7th point FOR < 7th point NEXT
8th point Normal start 8th point Normal start
9th point NEXT 9th point NEXT
— » A warning occurs when FOR at the 4th point is executed.
* The destination of jump by NEXT at the 7th point is changed to the 4th point
and NEXT at the 9th point is processed as Normal start.
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10.4 Setting the Condition Data

Relation between various controls and condition data

Set Condition data in the following cases.

* When conditions are set during the implementation of the JUMP instruction (Major positioning control)

* When conditions are set during the implementation of advanced positioning control

Condition data includes the five setting items from [Da.15] to [Da.19], but the setting requirements and details of each setting
item depend on the control system and setting conditions used.

The following table lists the condition data [Da.15] Condition target corresponding to each type of the controls. (This section

presumes the "conditions data" will be set using GX Works3.)
O: Set either of the two setting items.
X: Setting not possible

Setting items for [Da.15] Condition | Advanced positioning control Major
target positioning
control
Condition start | Wait start Simultaneous Repeated start JUMP
start (FOR condition) | instruction
01H: Monitor data ([Md.31] b12 to b15, @] @] X @] @]
[Md.140], [Md.141])""
02H: Control data ([Cd.180] to [Cd.184], @] @] X o o
[Cd.190])"
03H: Buffer memory (1 word)! (€} (¢} X ©) ©)
04H: Buffer memory (2 words)! o o X @) o
05H: Positioning data No. X X ©) X X

*1 Intended for monitor data, control data, and buffer memory with their own positioning modules.

Setting "Conditions data" using GX Works3 as much as possible is recommended. To implement the settings
using programs, many programs and devices are required. The execution becomes complicated, and the
scan times will increase.
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The setting requirements and details of the setting items of the condition data [Da.16] to [Da.19] depend on the settings in
[Da.15] Condition target.

The following table lists the setting items of [Da.16] to [Da.19] corresponding to [Da.15] Condition target.

—: Setting not required (The set value is ignored. Set the value within the setting range, such as the initial value.)

**: Value stored in the buffer memory address specified in [Da.17]

[Da.15] Condition [Da.16] Condition [Da.17] Address | [Da.18] Parameter 1 [Da.19] Parameter 2
target operator
01H: Monitor data ([Md.31] | 07H: SIG=ON — 00H: READY —

b12 to b15, [Md.140], | 08H: SIG=OFF 01H: Module access flag

[Md.141]) 04H: M code ON (Axis 1)

05H: M code ON (Axis 2)

08H: Error detection (Axis 1)

09H: Error detection (Axis 2)

O0CH: BUSY (Axis 1)

ODH: BUSY (Axis 2)

10H: Start complete (Axis 1)

11H: Start complete (Axis 2)

14H: Positioning complete (Axis 1)
15H: Positioning complete (Axis 2)

02H: Control data ([Cd.180] 00H: PLC READY
to [Cd.184], [Cd.190]) 04H: Axis stop (Axis 1)
05H: Axis stop (Axis 2)
08H: Forward JOG (Axis 1)
09H: Reverse JOG (Axis 1)
0AH: Forward JOG (Axis 2)
0BH: Reverse JOG (Axis 2)
10H: Positioning start (Axis 1)
11H: Positioning start (Axis 2)
14H: Implementation prohibition flag (Axis 1)
15H: Implementation prohibition flag (Axis 2)

03H: Buffer memory (1 01H: **=P1 Buffer memory P1 (Numerical value) P2 (Numerical value) (Set
word)*2 02H: **#P1 address this value only when
04H: Buffer memory (2 03H: :SP1 [Da.16] is "05H" or
words)™2 04H: **>P1 06H".)
05H: P1<**<P2
06H: **<P1, P2<**
05H: Positioning data No. 10H: Axis 1 specification — Lower 16 bits Axis 1 positioning data —

20H: Axis 2 specification No.”

Upper 16 bits Axis 2 positioning data
No."

*2 < and > are judged with signed values. (== Page 437 [Da.16] Condition operator)
*3 Set 0 for the starting axis. (Axis that implemented the positioning start.) If a value other than 0 is set, the positioning data set in [Da.18]
Parameter 1 or [Da.19] Parameter 2 is implemented rather than [Da.12] Start data No.

Judgment whether the condition operator is "=" or "#" at the wait start

Judgment on data is implemented for each control cycle of the positioning module. Consequently, in the judgment on the data
such as the current feed value which varies continuously, the condition operator "=" may not be detected. In cases like this,
use a range operator.

Point

PLC CPU memo area can be specified as the buffer memory address to be specified in [Da.17].
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Setting examples of the condition data

The following shows setting examples of Condition data.

Example 1
This example uses the on/off state of a device as a condition.
+ [Condition] If "[Md.141] BUSY: b0" (=Axis 1 BUSY signal) is "OFF"

[Da.15] Condition target | [Da.16] Condition [Da.17] Address [Da.18] Parameter 1 [Da.19] Parameter 2
operator
01H: Monitor data ([Md.31] 08H: SIG=OFF — OCH: BUSY (Axis 1) —
b12 to b15, [Md.140],
[Md.141])
Example 2

This example uses a numerical value stored in the buffer memory as a condition.
+ [Condition] If the value stored in buffer memory addresses: 800 and 801 ("[Md.20] Current feed value" of Axis 1) is "100"

min.
[Da.15] Condition target | [Da.16] Condition [Da.17] Address [Da.18] Parameter 1 [Da.19] Parameter 2
operator
04H: Buffer memory (2 words) | 04H: **>P1 800 1000 —
Example 3

This example specifies an axis and the positioning data No. of the axis as the target for the simultaneous start.
« [Condition] The positioning data No.3 of the axis 2 is the target for the simultaneous start.

[Da.15] Condition target | [Da.16] Condition [Da.17] Address [Da.18] Parameter 1 [Da.19] Parameter 2
operator
05H: Positioning data No. 20H: Axis 2 specification — 0003H in the upper 16 bits™? | —""

*1 Set 0000H for the starting axis (Axis that implemented the positioning start).
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10.5 start Program for the Advanced Positioning
Control

Starting the advanced positioning control

To execute the advanced positioning control, a program must be created to start the control in the same method as for the
major positioning control.
The procedure for starting the 1st point block start data (Regarded as block No.7000) set in axis 1 is described below.

Positioning module

Buffer memory Drive module

4. Control using the
1 specified positioning data
. > >
— 1000 1500
2. 1 '
—_—
CPU module 3 1501

ON

*1 If starting positioning using the next scan for which positioning has finished, use start completion signal ((Md.31]: Status: b14) as the
interlock circuit in the program to enable start after the start completion signal ([Md.31] Status: b14) turns OFF after "[Cd.184] Positioning
start signal” is turned OFF.

1. Set7000in [Cd.3] Positioning start No. (By setting this value, the control is established as advanced positioning control
using the block start data.)

2. Setthe point number of Block start data started. (In this case, set 1.)
3. Turn on Start signal.
4. The positioning data set to 1st point block start data is started.
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Start program example for the advanced positioning control

The following shows a start program example for the advanced positioning control in which the 1st point block start data of the
axis 1 is started. (The block No. is regarded as 7000.)

Control data requiring settings

The following control data must be set to execute the advanced positioning control. The setting is performed using a program.

Setting item Setting Setting details Buffer memory address
valus Axis 1 Axis 2
[Cd.3] Positioning start No. 7000 Set 7000, which indicates the control using Block start 1500 1600
data.
[Cd.4] Positioning starting point 1 Set the point number of the block start data started. 1501 1601
No.

For details on the settings, refer to the following.

[Z=~ Page 468 [Cd.3] Positioning start No.

[Z=" Page 468 [Cd.4] Positioning starting point No.

Start condition

Satisfy the following conditions to start a program. In addition, set the required conditions in the program to prevent an

operation from starting if the conditions are not satisfied.

Signal name Signal status Device
Interface signal PLC READY signal ON The CPU module is ready. [Cd.190] PLC READY signal
READY signal ON Positioning module READY [Md.140] Module status.bO
Module access flag ON The positioning module buffer [Md.140] Module status.b1
memory can be accessed
Axis stop signal OFF Axis stop signal is off. [Cd.180] Axis stop signal
Start complete signal OFF Start complete signal is off. [Md.31] Status.b14
BUSY signal OFF BUSY signal is off. [Md.141] BUSY signal
Error detection signal OFF No error has been detected. [Md.31] Status.b13
M code ON signal OFF M code ON signal is off. [Md.31] Status.b12
External signal Drive unit READY signal ON The drive unit is ready. —
Stop signal OFF Stop signal is off. —
Upper limit (FLS) ON The current position is within the limit. | —
Lower limit (RLS) ON The current position is within the limit. | —
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Start time chart

The following figure shows a time chart in a case when the positioning data No.1, 2, 10, 11, and 12 of Axis 1 are continuously
implemented as an example.

EBlock start data settings

Axis 1 block start data [Da.11] Shape [Da.12] Start data No. [Da.13] Special start [Da.14] Parameter
instruction

1st point 1: Continue 1 0: Start block —

2nd point 0: END 10 0: Start block —

HPositioning data settings

Axis 1 positioning data | [Da.1] Operation pattern Compatible block start data

No.

1 11: Continuous path control 1st point Positioning data Nos. 1 and 2 are started en
2 00: Positioning complete — block

10 11: Continuous path control 2nd point Positioning data No. 10 to 12 are started en
1 11: Continuous path control — block

12 00: Positioning complete —

EStart time chart

\%
Operation pattern Ty Dwell time Dwell time
o 10(11) [
Positioning data No. —> 1(11) 11(11
N\2(00) > \.12(00)
‘ ‘ ‘ v t
%L« »‘—L}«

[Cd.184] Positioning start signal

[Cd.190] PLC READY signal
READY signal

([Md.140] Module status: b0)
Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal \*T
Positioning complete signal
([Md.31] Status: b15)

Error detection signal
([Md.31] Status: b13)

Pl 1l !

I
[Cd.3] Positioning start No. :></

7000

[Cd.4] Positioning starting point No. :>< 1 i
1st point [Buffer memory address 26000] -32767(8001H) j ><
2nd point [Buffer memory address 26001] 10(000AH) i ><
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Program example

blhputStartP
ositioningReq bPositioningStartReqg P
oy 13 FLE
I
bPositioning= FXEPGE_1 stSystemblonitor  FXEPG_1 stnlxishlonitorData
tartReq P Data? D brBusy Axis D[0] _&xiz DI0] hStartGormp lete D K000 - FHEPG 1 stnfxizControlData_Axiz_
(25) UT¥G31501.0 UT¥Ga17E hACH Dlo]uPositioningStartito D
—— t 1-F 1T L UT¥GE1E00
K1 FHEPG_1 sthaxisContralData_Axis_
MO D[o] uPositioningStartingPointio D
| U1¥GE1501
FXEPG_1 stnbxizControlData?_Axis
SET DplolbPositioningStart D
U1¥GE30104.0
e
Classification Label Name Description
Module label FX5PG_1.stSystemMonitorData2_D.bnBusy_Axis_D[0] Axis 1 BUSY signal

FX5PG_1.stnAxisMonitorData_Axis_D[0].bStartComplete_D

Axis 1 Start complete signal

FX5PG_1.stnAxisControlData2_Axis_D[0].bPositioningStart_D

Axis 1 Positioning start signal

FX5PG_1.stnAxisControlData_Axis_D[0].uPositioningStartNo_D

Axis 1 Positioning start No.

FX5PG_1.stnAxisControlData_Axis_D[0].uPositioningStartingPointNo_D

Axis 1 Positioning starting point No.

Global label, local

Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal

label relay and data device are automatically assigned to the labels.
Label Mame Crata Type Clazz
1 bCurrentFeedWalueReadReq |Ehit | |VAR - \
Labe| Mame Crata Type Class Assign (Device SLabel)
12 |binputStartFositioningReq Bt | . [wARGLOBAL SEE |

10.5 Start Program for the Advanced Positioning Control
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1 1 MANUAL CONTROL

This chapter describes the details and usage of the manual control.

Manual control includes a manual pulse generator operation to generate pulse output commands that are issued during the
JOG and inching operations which are executed by turning on JOG start signal, or from the manual pulse generator.

The chapter describes manual control used via a program loaded in the CPU module.

11.1 Overview of the Manual Control

Three manual control methods

When the manual control is used, the positioning operation is performed in response to a signal input from an external source.
Positioning data is not used.
Manual control is classified into three controls: JOG operation, inching operation, and manual pulse generator operation.

JOG operation

In the JOG operation, the machine is moved only for a movement amount (pulses are continuously output while JOG start
signal is on). This control method is used to move the workpiece in the direction corresponding to the limit signal if turned on
when operation has stopped due to the limit signal turning off to check the positioning system connection and obtain the
positioning data address (=5~ Page 289 Teaching function).

Movement continues while the JOG start signal is on

(w) 7
o

JOG start signal ~ OFF {

Inching operation

In the inching operation, pulses for a minute movement amount are output manually at 1.77 ms. By setting Inching movement
amount of the axis control data in the JOG operation, the workpiece moves only for the set movement amount. (However, the
JOG operation is performed when Inching movement amount is set to 0.)

Movement only occurs for the amount of pulses output for
1.77 ms after the JOG start signal turns on.
EEEm—

(w) /

ON

JOG start signal OFF {
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Manual pulse generator operation

Manual pulse generator operation performs positioning in accordance with the number of pulses input from the manual pulse

generator, which is to say that it outputs the same number of pulses that were input. This method is used to manually make
fine adjustments for precise positioning and to obtain positioning addresses.

Travel according to the command pulses
>

Output pulse

Positioning | LILILL = =
o’ (M) ///]

T Pulse input

Manual pulse generator

ESub functions for the manual control
For details on the sub functions that can be combined with the manual control, refer to the following.

==~ Page 32 Combining Main and Sub Functions
Refer to the following for more information on each sub function.
(==~ Page 216 CONTROL SUB FUNCTION

EManual control using GX Works3

GX Works3 test mode can be used to perform JOG operations and Inching operation as well as enable/disable manual pulse
generator operation.

EMonitoring manual control
The positioning monitor in GX Works3 can be used to monitor manual control operation. Refer to the following for more

information on the positioning monitor.
[=5~ Page 337 Positioning Monitor
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11.2 JOG Operation

Overview of the JOG operation

Use the hardware stroke limit function when performing the JOG operation at a position close to the upper or
lower limit. (=5~ Page 246 Hardware stroke limit function)

If the hardware stroke limit function is not used, the workpiece may be moved beyond the movement range
resulting in an accident.

Operation

JOG operation moves a workpiece in the specified direction by turning on the [Cd.181] Forward JOG start signal or the
[Cd.182] Reverse JOG start signal is turned on to output pulses from positioning module to the drive unit. The following figure
illustrates an example of JOG operation.

[Cd.17] JOG speed

Deceleration based on the deceleration time
selected in "[Pr.33] JOG operation deceleration
time selection”

Acceleration for the acceleration time
selected with "[Pr.32] JOG operation

o o Forward JOG
acceleration time selection o

peration

2.

Reverse JOG
operation

[Cd.190] PLC READY signal OFF

ON
READY signal T j
(IMd.140] Module status: b0) OFF

ON .

[Cd.181] Forward JOG start signal OFF i

S

L] -

1. When a start signal is turned on, acceleration starts and continues in the direction specified by the start signal for the

[Cd.182] Reverse JOG start signal  OFF

1ON

[Md.141] BUSY signal OFF

acceleration time specified with [Pr.32] JOG operation acceleration time selection. BUSY signal turns on at this time.

2. The accelerating workpiece continues moving at the speed set with [Cd.17] JOG speed once it is reached. (The
workpiece moves at a constant speed between operation steps 2 and 3.)

3. When the start signal is turned off, deceleration starts and continues in the direction specified by the "[Cd.17] JOG
speed" for the deceleration time specified with [Pr.33] JOG operation deceleration time selection.

4. Operation stops when the speed reaches 0. BUSY signal turns off at this time.
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Precautions during the operation

For safety reasons, set [Cd.17] JOG speed to a slow speed and then gradually increase the speed while checking

operation.
If the set JOG speed is out of the setting range or 0 when the JOG operation is started, Outside JOG speed range (Error

code: 1980H) occurs and the operation will not start.

If the value set in [Pr.31] JOG speed limit value is larger than the value in [Pr.8] Speed limit value, JOG speed limit value
error (Error code: 1AB8H) occurs and the operation will not start.

If the value set in [Cd.17] JOG speed exceeds the speed set in [Pr.31] JOG speed limit value, the workpiece will move at
the value set in [Pr.31] JOG speed limit value, and JOG speed limit value (Warning code: 0991H) will occur in the

positioning module.

The JOG operation continues even when a warning has occurred.
Set 0 for [Cd.16] Inching movement amount. If a value other than 0 is set, the inching operation is performed. (=~ Page
202 Inching Operation)

Operation when a stroke limit error occurs

When the operation stops due to a hardware stroke limit error or software stroke limit error during the operation, the JOG

operation can be performed in the opposite direction (direction toward the normal range) after the error is reset. (If JOG start
signal is turned on in the direction toward outside the limit range, the error occurs again.)

JOG operation

JOG operation possible JOG operation not possible

'
'
!
T
'
'
'
'
'
'
T }
' '
' '
' '
' '
' '
' '
' '
1 &
T A4
' '
' '
'

'

'

ON
Upper/lower limit signal l OFF

Operation timing and the processing time

The following shows the details on the operation timing and processing time in the JOG operation.

ON
[Cd.181] Forward JOG J l
start signal OFF ! T
E ] t2 ]
[Cd.182] Reverse JOG . . .
start signal OFF - 0
. ON :
[Md.141] BUSY signal . T \ l
OFF : .
: t1 : . :
~—> |
: Lt4
[Md.26] Axis operation status Standby : JOG operation i ' ><Standby

External pulse output ,
(PULSE) .

Positioning operation . / \ E

Positioning complete signal  OFF '
(IMd.31] Status: b15) ~ -----------

EMNormal timing time

t1 t2 t3 t4
1.0t0 3.0 ms 1.3t02.2ms 1.3t02.2ms 1.3t02.2ms
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Operation procedure of the JOG operation

The JOG operation is performed in the following procedure.

Preparation

196

Start JOG
operation

Monitor
JOG
operation

Stop
JOG
operation

Pointp

B STEP 1 Configure parameters There are two different methods to accomplish this.

( [Pr1] to [Pr.39]) Method 1
: Use GX Works3 to directly configure
the positioning module (write).

Method 2
: Use a program (TO commands) from
the CPU module to configure the
positioning module (write).

\

Create a program the configures parameters as follows.

STEP 2 * Set "[Cd.16] Inching movement amount" to 0.

« Set "[Cd.17] JOG speed". (control data configuration)

\ J

Create a program that turns on the JOG start signal
using the JOG start signal command.

I J
- A
STEP 3 Load the program created in STEP 1 and STEP 2 into

the CPU unit.

r

[~ STEP 4 ( ) Turn on the JOG start signal
Turn on the JOG start signal for the desired axis. Buffer memory address
L ) Axis 1 Axis 2
Forward JOG start signal 30101 30111
Reverse JOG start signal 30102 30112
STEP 5 , , .
Monitor the JOG operation status. Use GX Works3 to monitor.

L STEPs

The program created in STEP 2 stops JOG operation

Tumn off the active JOG start signal. at the timing when the JOG start signal turns off.

End of control

» Mechanical elements such as limit switches are considered as already installed.
« Setting parameters is the common operation for all controls using the positioning module.
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Parameters required for the JOG operation

To perform the JOG operation, parameters must be set. The following table shows the required parameters for performing the

JOG operation. When only the JOG operation is performed, parameters not described below are not required. (Set the value

within the setting range, such as the initial value.)
O: Always set
O: Set as required (set a value within the setting range such as the initial value when the item is not used.)

Setting item Setting
requirement
Parameter [Pr.1] Unit setting o
[Pr.2] No. of pulses per rotation (Ap) (Unit: pulse) o
[Pr.3] Movement amount per rotation (Al) (Unit: pulse) @)
[Pr.4] Unit magnification (Am) @)
[Pr.5] Pulse output mode o
[Pr.6] Rotation direction setting o
[Pr.7] Bias speed at start (Unit: pulse/s) O
[Pr.8] Speed limit value (Unit: pulse/s) @)
[Pr.9] Acceleration time 0 (Unit: ms) ©)
[Pr.10] Deceleration time 0 (Unit: ms) ©)
[Pr.11] Backlash compensation amount (Unit: pulse) O
[Pr.12] Software stroke limit upper limit value (Unit: pulse) O
[Pr.13] Software stroke limit lower limit value (Unit: pulse) @]
[Pr.14] Software stroke limit selection O
[Pr.15] Software stroke limit valid/invalid setting O
[Pr.17] Torque limit setting value (Unit: %) O
[Pr.23] Output signal logic selection O
[Pr.25] Acceleration time 1 (Unit: ms) O
[Pr.26] Acceleration time 2 (Unit: ms) O
[Pr.27] Acceleration time 3 (Unit: ms) O
[Pr.28] Deceleration time 1 (Unit: ms) O
[Pr.29] Deceleration time 2 (Unit: ms) O
[Pr.30] Deceleration time 3 (Unit: ms) O
[Pr.31] JOG speed limit value (Unit: pulse/s) @)
[Pr.32] JOG operation acceleration time selection ©)
[Pr.33] JOG operation deceleration time selection @)
[Pr.34] Acceleration/deceleration processing selection O
[Pr.35] S-curve ratio (Unit: %) O
[Pr.36] Sudden stop deceleration time (Unit: ms) O
[Pr.37] Stop group 1 sudden stop selection O
[Pr.38] Stop group 2 sudden stop selection O
[Pr.39] Stop group 3 sudden stop selection O

For details on the settings, refer to the following.
[=~ Page 352 DATA USED FOR POSITIONING CONTROL

Pointp

« Setting parameters is the common operation for all controls using the positioning module. When performing
another control (Major positioning control, Advanced positioning control, or OPR control), configure the
setting items required for the control.

» Parameters are set for each axis.
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Creating a start program for the JOG operation

To perform the JOG operation, create a program. When creating a program, consider Control data requiring settings, Start

condition, and Start time chart. The following shows an example when the JOG operation is started for the axis 1. ([Cd.17]
JOG speed is set to 100.00 mm/min.)

Control data requiring settings

The following control data must be set to execute the JOG operation. The setting is executed with a program.

Setting item Setting Setting detail Buffer memory address
el Axis 1 Axis 2
[Cd.16] Inching movement amount | 0 Set to "0" for JOG operation. 1517 1617
[Cd.17] JOG speed 10000 Set a value that is equal to or larger than the value in 1518 1618
[Pr.7] Bias speed at start and also equal to or smaller 1519 1619
than the one in [Pr.31] JOG speed limit value.

For details on the settings, refer to the following.
[=5~ Page 472 [Cd.16] Inching movement amount
[=5~ Page 472 [Cd.17] JOG speed

Start condition

Satisfy the following conditions to start a program. In addition, set the required conditions in the program to prevent an
operation from starting if the conditions are not satisfied.

Signal name Signal status Device
1/0 signals PLC READY signal ON The CPU module is ready. [Cd.190] PLC READY signal
READY signal ON Positioning module READY. [Md.140] Module status.bO
Module access flag™! ON Positioning module buffer memory [Md.140] Module status.b1
access allowed.
Axis stop signal OFF Axis stop signal is off. [Cd.180] Axis stop signal
Start complete signal OFF Start complete signal is off. [Md.31] Status.b14
BUSY signal OFF Positioning module inactive. [Md.141] BUSY signal
Error detection signal OFF No error has been detected. [Md.31] Status.b13
M code ON signal OFF M code ON signal is off. [Md.31] Status.b12
External signal Drive unit READY signal ON The drive unit is ready. —
Stop signal OFF Stop signal is off. —
Upper limit (FLS) ON The current position is within the limit. | —
Lower limit (RLS) ON The current position is within the limit. | —

*1  To access the buffer memory, the interlock must be provided so that the buffer memory can be accessed after Module access flag
([Md.140] Module status: b1) turns on. When no interlock is provided, the buffer memory may be accessed while the module parameter
and module extension parameter that are sent from the CPU module are updated. If the buffer memory is accessed during the update,
an unexpected value may be read or written.
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Start time chart

Forward JOG
operation

>t

Reverse JOG
operation

ON
[Cd.181] Forward JOG start signal  off

[Cd.182] Reverse JOG start signal offp

B e T et g |~

ON
[Cd.190] PLC READY signal OFF

ON
READY signal
(IMd.140] Module status: b0) OFF

ON

[Md.141] BUSY signal OFF ‘
Error detection signal ; ;
(IMd.31] Status: b13) OFF : :

Program example

For the program example of the JOG operation, refer to the following.

==~ Page 502 JOG operation setting program
[=5~ Page 502 JOG operation/inching operation execution program
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Operation example of the JOG operation

Example 1

When Stop signal is turned on during the JOG operation, the deceleration stop is executed and the JOG operation will stop.
When JOG start signal is turned on while Stop signal is turned on, Stop signal ON at start (Error code: 1908H) occurs. The
operation can be started when Stop signal is turned off and JOG start signal is off and on again.

|
|
1
1 1
1 1
1 ! I ! 1 1
1 ! I ! 1 1
I ! I ! 1 1
: b ! | !
ON | b ! : :
[Cd.190] PLC READY signal : : : i : |
OFF N b 1 : :
1 ! I ! 1 1
1 L s ;
READY signal | ! | ! | ! |
(IMd.140] Module status: b0) | ! i ! The transition of the JOG start signal from the
1 ! | ! off to the on state is ignored while the stop |
3 ! 3 ! signal is on. ; ! E
"ON : | ) | ! :
[Cd.181] Forward JOG start signal ! | !
OFF : ! |
| 'ON | | 5 o
Cd.180] Axis stop signal ' ] } 1 ! 1
[ ] peig OFF { | l / | i
| ! | i | \ i
' ON | | | | |
[Md.141] BUSY signal i \l i
OFF | |

Example 2

When both Forward run JOG start signal and Reverse run JOG start signal are turned on simultaneously for one axis,
Forward run JOG start signal is given priority. In this case, Reverse run JOG start signal is validated when BUSY signal of the
positioning module turns off. However, if the forward run JOG operation is stopped due to Stop signal or an axis error, the
reverse run JOG operation is not performed even if Reverse run JOG start signal is turned on.

Forward JOG operation

Reverse JOG operation

ON
[Cd.181] Forward JOG
start signal OFF
ON :
[Cd.182] Reverse JOG !
start signal OFF '
The reverse JOG,
E start signal !
' isignored. |
,ON :
[Md.141] BUSY signal
OFF
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Example 3

When JOG start signal is turned on again during the deceleration due to turning off of JOG start signal, the JOG operation is

performed from the point when JOG start signal is turned on.

/ / Forward JOG operation

v

[Cd.181] Forward JOG

start signal OFF U l—yi

ION

[Md.141] BUSY signal
OFF

Example 4
If JOG start signal is turned on while using GX Works3 test mode, JOG start signal is ignored and the JOG operation is not

performed.

Forward JOG
operation execution

JOG operation is not possible

JOG operation is  because the JOG start signal
not possible while was already on at this timing
the test function (operation starts at the next
is in use rising of the JOG start signal)

|

[Md.1] In test mode ON

Flag

OFF

[Cd.181] Forward JOG OFF
start signal
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11.3 Inching Operation

Operation overview of the inching operation

Use the hardware stroke limit function when performing the inching operation at a position close to the upper
or lower limit. (=5~ Page 246 Hardware stroke limit function)

If the hardware stroke limit function is not used, the workpiece may be moved beyond the movement range
resulting in an accident.

Operation

In the inching operation, pulses are output to the drive unit for 1.77 ms from when [Cd.181] Forward JOG start signal or
[Cd.182] Reverse JOG start signal is turned on to move the workpiece the specified movement amount. The following shows
an operation example of the inching operation.

2,
Forward inching operation
1. 3. 4.
ON | I
[Cd.190] PLC READY signal | ! i
OFF Lo !
ON | :
READY signal I ! ! i
(IMd.140] Module status: b0) OFF ! ! !
ON !
[Cd.181] Forward JOG start signal ! i !
OFF ! ;
'ON |
[Md.141] BUSY signal :
OFF |

Positioning complete signal T
([Md.31] Status: b15) OFF |

[Pr.40] Positioning complete !
signal output time '

1. When a start signal is turned on, the inching operation is performed in the direction specified with the start signal. BUSY
signal turns on at this time.

N

The workpiece moves for the movement amount set in [Cd.16] Inching movement amount.

3. Operation stops when the speed reaches 0. BUSY signal turns off at this time. Positioning complete signal turns on at
the same time.

4. Positioning complete signal ([Md.31] Status: b15) turns off after the time set in "[Pr.40] Positioning complete signal output
time" elapses.
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Operation precautions

» The inching operation does not perform acceleration/deceleration processing. (Pulses for the specified inching movement

amount are output at 1.77 ms. The direction of the inching operation is reversed. When the backlash compensation is
performed, pulses for the backlash are output at 1.77 ms and pulses for the specified inching movement amount are output
at the next 1.77 ms.) [Cd.17] JOG speed is ignored even if it is set. However, Inching movement amount error (Error code:
1981H) occurs in the following cases.

Unit Error condition
pulse ([Cd.16] Inching movement amount) x 562.5 > ([Pr.31] JOG speed limit value)
Other than pulse ([Cd.16] Inching movement amount) x 337.5 > ([Pr.31] JOG speed limit value)

» Set a value other than 0 for [Cd.16] Inching movement amount. When 0 is set, the JOG operation is performed. ([~ Page
194 JOG Operation)

Operation when a stroke limit error occurs

When the operation is stopped due to a hardware stroke limit error or software stroke limit error during the operation, the

inching operation can be operated in the opposite direction (direction toward the normal range) after the error is reset. (If JOG
start signal is turned on in the direction toward outside the limit range, the error occurs again.)

/» nching operation

\

Inching operation possible Inching operation not possible

[ —_—

ON

o
5
T

Upper/lower limit signal i

Operation timing and the processing time

The following shows the details on the operation timing and processing time in the inching operation.

ON
[Cd.181] Forward JOG _T l
start signal OFF.

[Cd.182] Reverse JOG

start signal OFF. E
ON
[Md.141] BUSY signal H l
OFF~—1: . Y
: 1 ' : t3 '
[Md.26] Axis operation status ~ Standby >< JOG operation | X Standby
L o : :
> : :
External pulse output E E
(PULSE) ! !
Positioning operation E E
' | ON
Positioning complete signal OFF E ' f
([Md.31] Status: b15) * ) !
| ] t4 '
| (PR
BENormal timing time
t1 t2 t3 t4
1.0t0 3.0 ms 1.3t022ms 1.3t022ms Depends on the parameter
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Operation procedure of the inching operation

The inching operation is performed in the following procedure.

Preparation

Start inching
operation

Monitor inching
operation

Stop inching
operation

Pointp

g srer |

- SE

g srees

g srero |

Configure parameters
( [Pr1] to [Pr.31] )

There are two different methods to accomplish this.

Method 1

: Use GX Works3 to directly configure
the positioning module (write).

Method 2
: Use a program (TO commands) from
the CPU module to configure the
positioning module (write).

Create a program that configures parameter

u

"[Cd.16] Inching movement" (control data configuration)
J

Create a program that turns on the JOG start signal
using the inching start signal command.

\

N\

) I

Load the program created in STEP 1 and STEP 2 into
the CPU unit.

\

Turn on the JOG start signal for the desired axis.

)1 Turn on the JOG start signal

Buffer memory address

J Axis 1 Axis 2
Forward JOG start signal 30101 30111
Reverse JOG start signall 30102 30112

Monitor the inching operation status.

Use GX Works3 to monitor.

Turn off the active JOG start signal.

The program created in STEP 2 performs
the specified inching movement and then
stops the inching operation.

End of control

» Mechanical elements such as limit switches are considered as already installed.

« Setting parameters is the common operation for all controls using the positioning module.
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Parameters required for the inching operation

To perform the inching operation, parameters must be set. The following table shows the required parameters for performing

the inching operation. When only the inching operation is performed, parameters not described below are not required. (Set

the value within the setting range, such as the initial value.)
O: Always set
O: Set as required (set a value within the setting range such as the initial value when the item is not used.)

Setting item Setting
requirement
Parameter [Pr.1] Unit setting o
[Pr.2] No. of pulses per rotation (Ap) (Unit: pulse) o
[Pr.3] Movement amount per rotation (Al) (Unit: pulse) @)
[Pr.4] Unit magnification (Am) @)
[Pr.5] Pulse output mode o
[Pr.6] Rotation direction setting o
[Pr.8] Speed limit value (Unit: pulse/s) O
[Pr.11] Backlash compensation amount (Unit: pulse) O
[Pr.12] Software stroke limit upper limit value (Unit: pulse) O
[Pr.13] Software stroke limit lower limit value (Unit: pulse) O
[Pr.14] Software stroke limit selection O
[Pr.15] Software stroke limit valid/invalid setting O
[Pr.17] Torque limit setting value (Unit: %) O
[Pr.23] Output signal logic selection O
[Pr.31] JOG speed limit value (Unit: pulse/s) @)
Pointp

« Setting parameters is the common operation for all controls using the positioning module. When performing
another control (Major positioning control, Advanced positioning control, or OPR control), configure the
setting items required for the control.

» Parameters are set for each axis.

« For details on the settings, refer to the following.

[=5~ Page 383 Basic Setting
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Creating a start program for the inching operation

To perform the inching operation, create a program. When creating a program, consider Control data requiring settings, Start
condition, and Start time chart. The following shows an example when the inching operation is started for the axis 1. ([Cd.16]

Inching movement amount is set to 10.0 um.)

Control data requiring settings

The following control data must be set to execute the inching operation. The setting is executed with a program.

Setting item Setting Setting detail Buffer memory address
el Axis 1 Axis 2
[Cd.16] Inching movement amount | 100 Set a setting value so that the command pulse is not 1517 1617

larger than the maximum output pulse.
EMaximum output pulse

* FX5-20PG-P: 200 kpulse/s

* FX5-20PG-D: 5 Mpulse/s

206

For details on the settings, refer to the following.

[=5~ Page 472 [Cd.16] Inching movement amount

Start condition

Satisfy the following conditions to start a program. In addition, set the required conditions in the program to prevent an
operation from starting if the conditions are not satisfied.

Signal name Signal status Device
Interface signal PLC READY signal ON The CPU module is ready. [Cd.190] PLC READY signal
READY signal ON Positioning module READY. [Md.140] Module status.b0
Module access flag™' ON Positioning module buffer memory [Md.140] Module status.b1
access allowed.
Axis stop signal OFF Axis stop signal is off. [Cd.180] Axis stop signal
Start complete signal OFF Start complete signal is off. [Md.31] Status.b14
BUSY signal OFF Positioning module inactive. [Md.141] BUSY signal
Positioning complete signal OFF Positioning complete signal is off. [Md.31] Status.b15
Error detection signal OFF No error has been detected. [Md.31] Status.b13
M code ON signal OFF M code ON signal is off. [Md.31] Status.b12
External signal Drive unit READY signal ON The drive unit is ready. —
Stop signal OFF Stop signal is off. —
Upper limit (FLS) ON The current position is within the limit. | —
Lower limit (RLS) ON The current position is within the limit. | —

*1  To access the buffer memory, the interlock must be provided so that the buffer memory can be accessed after Module access flag
([Md.140] Module status: b1) turns on. When no interlock is provided, the buffer memory may be accessed while the module parameter
and module extension parameter that are sent from the CPU module are updated. If the buffer memory is accessed during the update,

an unexpected value may be read or written.
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Start time chart

Forward inching operation

t
l Reverse inching operation

[Cd.181] Forward JOG start signal

OFF 1 1

ON; |

[Cd.182] Reverse JOG start signal | |

OFF ! !

ON I I

[Cd.190] PLC READY signal ‘ ‘

OFF | i

ON 1 |

READY signal | |

(IMd.140] Module status: b0) OFF | |

[Md.141] BUSY signal ‘ ‘
OFF |

Error detection signal i |

([Md.31] Status: b13) OFF : ‘

Positioning complete signal i ?;

(IMd.31] Status: b15) OFF 5

Program example

For the program example of the inching operation, refer to the following.

==~ Page 502 JOG operation setting program
[=5~ Page 502 JOG operation/inching operation execution program
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Operation example of the inching operation

Example 1

When JOG start signal is turned on while Stop signal is turned on, Stop signal ON at start (Error code: 1908H) occurs. The
operation can be started when Stop signal is turned off and JOG start signal is off and on again.

ON | : : : :
[Cd.190] PLC READY signal ! ! i ! !
OFF ! ! ! ! !
ON ' | ! | i
READY signal i | ! i i
([Md.140] Module status: b0) OFF | | ! A transition of the JOG start signal from the off
| | ! to the on state while the axis stop signal is on
i i ! results in the stop signal ON at start error.
'ON ! ‘ !
[Cd.181] Forward JOG start signal '
o | | I L

[Cd.180] Axis stop signal

OFF

[Md.141] BUSY signal

Example 2

If JOG start signal is turned on while using GX Works3 test mode, JOG start signal is ignored and the inching operation is not
performed.

Inching operation is not possible
because the JOG start signal was
already on at this timing

i isi Forward inching
Inching operation (operation starts at the next rising r .
- rlmst; p(F))ssibIIe of the JOG start signal) operation execution
while the test
function is in use

l t

ON

[Md.1] In test mode
Flag

OFF

ON

[Cd.181] Forward JOG
start signal OFF

-
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11.4 Manual Pulse Generator Operation

Operation overview of the manual pulse generator operation

When the manual pulse generator operation is not performed, create a program in which [Cd.21] Manual
pulse generator enable flag is always 0 (disabled). Touching the manual pulse generator when [Cd.21]
Manual pulse generator enable flag is 1 (enabled) may cause an accident or incorrect positioning.

Operation

In the manual pulse generator operation, pulses are input from the manual pulse generator to the positioning module, and

output from the positioning module to the servo amplifier for the number of the input pulses and to move the workpiece in the
specified direction. The following shows an operation example of the manual pulse generator operation.

T Manual pulse
generator
operation stops™’

.12, 3. 4.
[Cd.21] Manual pulse generator O>§< : : >;<
Enable flag K, H N
' ON |
[Md.141] BUSY signal OFF

Manual pulse generator input E E

Start complete signal? OFF
([Md.31] Status: b14)

Manual pulse generator operation enabled state

1. When [Cd.21] Manual pulse generator enable flag is set to 1, BUSY signal turns on and the manual pulse generator
operation is enabled.

2. The workpiece is moved for the number of pulses input from the manual pulse generator.
3. The workpiece movement stops when no pulse is input from the manual pulse generator.

4. When [Cd.21] Manual pulse generator enable flag is set to 0, BUSY signal turns off and the manual pulse generator
operation is disabled.

*1  If the input from the manual pulse generator stops, the machine decelerates and stops within 90 ms. If [Cd.21] Manual pulse generator
enable flag is set to 0 during the manual pulse generator operation, the machine decelerates and stops within 90 ms.
*2 Start complete signal does not turn on in the manual pulse generator operation.
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Restrictions

* A manual pulse generator is required to perform the manual pulse generator operation.
* Do not use manual pulse generator operation when another axis is in pre-analysis mode. This is because pulses may be
output at unintended timings for axes subject to manual pulse generator operation.

Precautions during the operation

The following details must be understood before performing the manual pulse generator operation.

» The speed during the manual pulse generator operation is not limited with [Pr.8] Speed limit value. For this reason,
configure [Cd.20] Manual pulse generator 1 pulse input magnification such that the output command frequency is Maximum
output frequency or less (FX5-20PG-P: 200 kpulse/s, FX5-20PG-D: 5 Mpulse/s).

If [Cd.21] Manual pulse generator enable flag is turned on while the positioning module is busy (BUSY signal is on), Start

during operation (Warning code: 0900H) occurs.

If a stop factor occurs during the manual pulse generator operation, the operation stops and BUSY signal turns off. At this
time, [Cd.21] Manual pulse generator enable flag remains on, but the manual pulse generator operation cannot be
performed. To perform the manual pulse generator operation again, take measures to eliminate the stop factor and turn off
and on [Cd.21] Manual pulse generator enable flag. (Note that this excludes when a hardware/software stroke limit error
occurs.)

 Pulses are not output if an error occurs when the manual pulse generator operation is started.

Point

» One positioning module can be connected to one manual pulse generator.
» The positioning module can simultaneously output pulses to axis 1 and axis 2 drive units using one manual
pulse generator. (1/2 axis simultaneous operation is possible.)

Operation when a stroke limit error occurs

When a hardware stroke limit error or a software stroke limit error is detected during the operation”, the deceleration stop is
performed. However, the status of [Md.26] Axis operation status remains in Manual pulse generator operation”in this case.
After the operation has stopped, the manual pulse generator input pulses in the direction toward outside the limit range are
not accepted, but the operation in the direction toward the range can be executed.

*1  Only when the current feed value or the machine feed value overflows or underflows during the deceleration, the status of [Md.26] Axis
operation status is changed to Error and the manual pulse generator operation terminates. To perform the manual pulse generator
operation again, turn off [Cd.21] Manual pulse generator enable flag once and turn on.

Manual pulse generator operation

Manual pulse generator
operation possible

Manual pulse generator
operation not possible

Y S ——

ON
Upper/lower limit signal l OFF

21 0 11 MANUAL CONTROL
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Operation timing and the processing time

The following shows the details on the operation timing and processing time in the manual pulse generator operation.

[Cd.21] Manual pulse generator 0 X 1 X 0
enable flag ! ; ; '
o R
. l - !
Manual pulse generator ! ! ' i
input pulse e \ ' : |
- i : : :
[Md.141] BUSY signal . : . .
Start complete signal The Start compl{ete signal does not turn on during manual pulse generator g)peration.

(IMd.31] Status: b14) i ; : : :

[Md.26] Axis operation status Standby >'<

Manual pulse generator operation Standby

t2 ;

External pulse output | | | | | | | | :

(PULSE)

Positioning operation

BNormal timing time

t1 t2 t3 t4
010 0.88 ms 1.7 t0 30.2 ms 58.6 to 87.6 ms 32.0t0 61.3 ms

Position control by the manual pulse generator operation

In the manual pulse generator operation, the position is moved for Manual pulse generator 1 pulse movement amount per

pulse. The current feed value in the positioning control by the manual pulse generator operation can be calculated using the
following calculation formula.

Current feed value = Number of input pulses X [Cd.20] Manual pulse generator 1 pulse input magnification X Manual pulse
generator 1 pulse movement amount

[Pr.1] Unit setting mm inch degree pulse

Manual pulse generator 1 pulse 0.1 um 0.00001 inch 0.00001 degree 1 pulse
movement amount

For example, when [Pr.1] Unit setting is mm and [Cd.20] Manual pulse generator 1 pulse input magnification is 2, 100 pulses
are input from the manual pulse generator and the current feed value is as follows.

100 X2X0.1 =20 [um] = 200 [Current feed value]

The number of pulses output actually to the drive unit is (Manual pulse generator 1 pulse movement amount/Movement
amount per pulse).

The movement amount per pulse is given by the following calculation formula.

Al x Am
Movement per pulse (A) = —————
Ap

Item Symbol
[Pr.2] No. of pulses per rotation Ap

[Pr.3] Movement amount per rotation Al

[Pr.4] Unit magnification Am
Movement amount per pulse A

For example, when [Pr.1] Unit setting is mm and the movement amount per pulse is 1 um, 0.1/1 = 1/10, that is, the number of
pulses output to the drive unit from the manual pulse generator per pulse is 1/10 pulse. Thus, the positioning module outputs
1 pulse to the drive unit after receiving 10 pulses from the manual pulse generator.
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Speed control by the manual pulse generator operation

The speed during the positioning control by the manual pulse generator operation depends on the number of input pulses per
unit time, and can be calculated using the following calculation formula.

Output command frequency = Input frequency X [Cd.20] Manual pulse generator 1 pulse input magnification

Operation procedure of the manual pulse generator operation

The manual pulse generator operation is performed in the following procedure.

Preparation STEP 1 Configure parameters There are two different methods to accomplish this.

( [Pr.1] to [Pr.24] ) Method 1
: Use GX Works3 to directly configure
the positioning module (write).

Method 2
: Use a program (TO commands) from
the CPU module to configure the
positioning module (write).

r 3

STEP 2 [ Create a program that configures parameter
"[Cd.20] Manual pulse generator 1 pulse input
magnification" (control data configuration).

Create a program that enables and disables
manual pulse generator operation (set the
"[Cd.21] Manual pulse generator enable flag").

\ J
- J
( A
STEP 3 Load the program created in step 1 and step 2 into
the CPU unit.
. J

Start manual [~ STEP 4 [ Send a command that enables manual pulse ] Setthe "[Cd.21] Manual pulse generator
pulse generator operation and receive the input signal enable flag" to "1" and start operation of
generator | from the manual pulse generator. J the manual pulse generator.
operation
. - ( N\

Monitor STEP 5
manual pulse Monitor manual pulse generator operation. Use GX Works3 to monitor.
generator - g
operation
Stop manual B STEP 6 Stop the input coming from the manual pulse Stop the manual pulse generator operation and

ulse generator and send a command that disables set the parameter "[Cd.21] Manual pulse
P manual pulse generator operation. generator enable flag" to "0".
generator
operation

End of control
Point/@

» Mechanical elements such as limit switches are considered as already installed.
« Setting parameters is the common operation for all controls using the positioning module.
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Parameters required for the manual pulse generator operation

To perform the manual pulse generator operation, parameters must be set. The following table shows the required parameters

for performing the manual pulse generator operation. When only the manual pulse generator operation is performed,

parameters not described below are not required. (Set the value within the setting range, such as the initial value.)
O: Always set
O: Set as required (set a value within the setting range such as the initial value when the item is not used.)

Setting item Setting
requirement
Parameter [Pr.1] Unit setting o
[Pr.2] No. of pulses per rotation (Ap) (Unit: pulse) o
[Pr.3] Movement amount per rotation (Al) (Unit: pulse) @)
[Pr.4] Unit magnification (Am) @)
[Pr.5] Pulse output mode o
[Pr.6] Rotation direction setting o
[Pr.11] Backlash compensation amount (Unit: pulse) O
[Pr.12] Software stroke limit upper limit value (Unit: pulse) O
[Pr.13] Software stroke limit lower limit value (Unit: pulse) O
[Pr.14] Software stroke limit selection O
[Pr.15] Software stroke limit valid/invalid setting O
[Pr.17] Torque limit setting value (Unit: %) O
[Pr.22] Input signal logic selection @]
[Pr.23] Output signal logic selection O
[Pr.24] Manual pulse generator input selection O
Pointp

« Setting parameters is the common operation for all controls using the positioning module. When performing
another control (Major positioning control, Advanced positioning control, or OPR control), configure the
setting items required for the control.

» Parameters are set for each axis. However, the manual pulse generator input logic (b8) of [Pr.22] and
[Pr.24] are set only for the axis 1. (The setting for the axis 2 is ignored.)

« For details on the settings, refer to the following.

[Z=~ Page 383 Basic Setting
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Creating a program to enable or disable the manual pulse
generator operation

To perform the manual pulse generator operation, create a program. When creating a program, consider Control data

requiring settings, Start condition, and Start time chart. The following shows an example when the manual pulse generator
operation is started for the axis 1.

Control data requiring settings

The following control data must be set to execute the manual pulse generator operation. The setting is executed with a

program.
Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.20] Manual pulse generator 1 1 Set the manual pulse generator 1 pulse input 1522 1622
pulse input magnification magpnification (1 to 10000 times). 1523 1623
[Cd.21] Manual pulse generator 1(0) Set 1: Enable manual pulse generator operation. 1524 1624
enable flag (When the manual pulse generator operation is not
performed, set 0: Disable manual pulse generator
operation.)

For details on the settings, refer to the following.

[Z=~ Page 473 [Cd.20] Manual pulse generator 1 pulse input magnification

[Z5~ Page 474 [Cd.21] Manual pulse generator enable flag

Start condition

Satisfy the following conditions to start a program. In addition, set the required conditions in the program to prevent an

operation from starting if the conditions are not satisfied.

Signal name

Signal status

Device

Interface signal

PLC READY signal

ON The CPU module is ready.

[Cd.190] PLC READY signal

READY signal

ON Positioning module READY.

[Md.140] Module status.b0

Module access flag™'

ON Positioning module buffer memory
access allowed.

[Md.140] Module status.b1

Axis stop signal

OFF Axis stop signal is off.

[Cd.180] Axis stop signal

Start complete signal

OFF Start complete signal is off.

[Md.31] Status.b14

BUSY signal

OFF Positioning module inactive.

[Md.141] BUSY signal

Error detection signal

OFF No error has been detected.

[Md.31] Status.b13

M code ON signal

OFF M code ON signal is off.

[Md.31] Status.b12

External signal

Drive unit READY signal

ON The drive unit is ready.

Stop signal OFF Stop signal is off. —
Upper limit (FLS) ON The current position is within the limit. | —
Lower limit (RLS) ON The current position is within the limit. | —

*1 To access the buffer memory, the interlock must be provided so that the buffer memory can be accessed after Module access flag

([Md.140] Module status: b1) turns on. When no interlock is provided, the buffer memory may be accessed while the module parameter
and module extension parameter that are sent from the CPU module are updated. If the buffer memory is accessed during the update,
an unexpected value may be read or written.
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Start time chart

Forward run

Pulse input A phase

Pulse input B phase

ON i |

[Cd.190] PLC READY signal OFF | i
1 I

ON

READY signal OFF i 3
([IMd.140] Module status: b0) ! !
Start complete signal OFF i |
(IMd.31] Status: b14) ! !
ON 1

1 I

[Md.141] BUSY signal OFF
1 I

Error detection signal OFF i i
([Md.31] Status: b13) \ : ;
1 |

T T

[Cd.21] Manual pulse generator 0 ><1 | |
enable flag ! i
[Cd.20] Manual pulse generator ><1 i i

1 pulse input magnification

Program example

For the program example of the manual pulse generator operation, refer to the following.

[=5~ Page 503 Manual pulse generator operation program

11 MANUAL CONTROL 21
11.4 Manual Pulse Generator Operation 5



216

12 conTROL SUB FUNCTION

This chapter describes the details and usage of Sub function added and used in combination with the main functions.

A variety of sub functions, including sub functions specific to machine OPR and generally related functions such as control

compensation, are available. More appropriate and finer control can be performed by using these sub functions.

Each sub function is used together with a main function by setting parameters or creating programs. Check the settings and

execution procedures for each sub function, and configure each setting as required.

12.1 Overview of Sub Functions

Sub functions compensate or limit the control, or add functions to the control at the execution of a main function. These sub

functions are executed by setting parameters, issuing commands from GX Works3, or using a program for sub functions.

Overview of Sub Functions

The following table shows sub functions.

Sub function

Description

Sub functions
specific to machine
OPR

OPR retry function Retries the machine OPR with the upper/lower limit switches during the machine OPR. This allows the
machine OPR to be performed even if the axis is not returned to a position before the near-point dog with
operations such as the JOG operation.

OP shift function After the machine OPR, this function compensates the position by the specified distance from the machine

OP position and sets that position as the OP address.

Function to
Compensate Control

Backlash compensation
function

Compensates the backlash amount of the machine system. Feed pulses equivalent to the set backlash
amount are output each time the movement direction changes.

Electronic gear function

By setting the movement amount per pulse, this function can freely change the machine movement amount
per commanded pulse. A flexible positioning system that matches the machine system can be structured
with this function.

Near pass function™

Suppresses the machine vibration when positioning data is switched during the continuous path control in
the interpolation control.

Output timing selection
of near pass control

This function allows the user to select the timing to output the difference (Ad) between the actual and the
set positioning end addresses in the continuous path control, in which the difference (d) is output during the
execution of the next positioning data.

Function to limit
control

Speed limit function

If the command speed exceeds [Pr.8] Speed limit value during the control, this function limits the command
speed to within the setting range of [Pr.8] Speed limit value.

Torque limit function

If the torque generated by the servo motor exceeds [Pr.17] Torque limit setting value during the control, this
function limits the generated torque to within the setting range of [Pr.17] Torque limit setting value.

Software stroke limit
function

If a command outside of the upper/lower limit stroke limit setting range, set in the parameters, is issued, this
function will not execute the positioning for that command.

Hardware stroke limit
function

Performs the deceleration stop with the limit switch connected to the positioning module connector for
external devices.

Functions that
Change Control
Details

Speed change function

Changes the speed during positioning. Set the new speed in the speed change buffer memory area
([Cd.14] New speed value) and change the speed with [Cd.15] Speed change request.

Override function

Changes the speed during positioning within a percentage of 0 to 300%. Execute this function using
[Cd.13] Positioning operation speed override.

Acceleration/
deceleration time
change function

Changes the acceleration/deceleration time at the speed change (function added to the speed change
function and override function).

Torque change function

Changes Torque limit value during the control.

Target position change
function

Changes the target position during positioning. The position and speed can be changed simultaneously.

Function related to
positioning start

Pre-reading start
function

If the positioning start is requested while Execution prohibition flag is on, no pulse is output, and when
Execution prohibition flag is turned off and detected, outputting pulses is started within 0.88 ms.

Start time adjustment
function

After the start trigger was input with the quick start function, this function starts outputting pulses after the
preset time has passed.

Absolute position restoration function™

Restores the absolute position of a specified axis. The OPR after the system is powered on is not required
once the OPR is executed at the startup of the system.
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Sub function

Description

Function related to
positioning stop

Stop command
processing for
deceleration stop
function

Selects a deceleration curve when a stop cause occurs during the deceleration stop processing to speed 0.

Continuous operation
interrupt function

Interrupts the continuous operation. When this request is accepted, the operation will stop at the completion
of the positioning data being executed.

Step function

Temporarily stops the operation to check the positioning operation during debugging and other operation.
The operation can be stopped for each Automatic deceleration or Positioning data.

Other functions

Skip function

Pauses (decelerates to stop) the positioning being executed when Skip signal is input, and performs the
next positioning.

M code output function

Issues a command for a subsidiary work (such as stopping clamps or drills and changing tools)
corresponding to each M code number (0 to 65535) that can be set to each positioning data.

Teaching function

Stores the address positioned with the manual control in [Da.6] Positioning address/movement amount of
the specified positioning data No.

Command in-position

Calculates the remaining distance for the positioning module to reach the positioning stop position for each

function automatic deceleration, and sets Command in-position flag to 1 when the value is less than the set value.
When performing another subsidiary work before the control ends, use this function as a trigger for the
subsidiary work.

Acceleration/ Adjusts acceleration/deceleration (acceleration/deceleration time and curve) of the control.

deceleration processing
function

Deceleration start flag
function

To inform the stop timing, this function turns on Deceleration start flag when the speed status is changed
from the constant speed or acceleration to deceleration during the position control whose operation pattern
is Positioning complete.

During uncompleted
OPR operation setting
function

Sets whether or not to execute the positioning control when OPR request flag is on.

Interrupt function

Generates an interrupt request to the CPU module when an interrupt factor is detected, and starts an
interrupt program.

*1 The near pass function is featured as standard and is valid only when the continuous path control for position control operations is set.
The function cannot be set to be invalid with parameters.
*2  To perform Torque limit, a D/A converter module and a drive unit capable of the torque limit command with an analog voltage must be

needed.

*3 An I/O module with arbitrary number of points and a drive unit capable of configuring an absolute position detection system (which is a
Mitsubishi General-Purpose AC Servo and has an absolute position detection function (absolute position data transfer protocol)
equivalent to that of MR- J4-00A) are needed.
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12.2 Sub Functions Specific to Machine OPR

The sub functions specific to machine OPR include OPR retry function and OP shift function. Each function is executed based
on the parameter setting.

OPR retry function

If a workpiece passes over the OP without stopping during the position control, the workpiece may not move back in the
direction of the OP although the machine OPR is commanded, depending on the workpiece position. In this case, the
workpiece has to be moved to a position before the near-point dog by the JOG operation or other operations to start the
machine OPR again. However, by using the OPR retry function, the machine OPR can be performed regardless of the
workpiece position.

Control details

The following shows the operation of the OPR retry function.

HOPR retry operation when the workpiece is within the range between the upper/lower limits

2.

Limit signal OFF state

Zero signal U U

1. The movement starts in the direction set in [Pr.44] OPR direction by Machine OPR start.
2. The operation decelerates when Limit signal OFF is detected.

3. Atfterthe operation has stopped due to the detection of Limit signal OFF, the operation moves at the speed set in [Pr.46]
OPR speed in the direction opposite to the direction set in [Pr.44] OPR direction.

4. The operation decelerates when Near-point dog signal is turned off.

5. Afterthe operation has stopped due to turning off of Near-point dog signal, the machine OPR is performed in the
direction set in [Pr.44] OPR direction.

6. Machine OPR is completed.
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HOPR retry operation when the workpiece is outside the range between the upper/lower limits
* When the direction from the workpiece to the OP is the same as the direction set in [Pr.44] OPR direction, the normal

machine OPR is performed. The following is an example of when [Pr.44] OPR direction is set to 0: Forward direction.

/

|
| |
|
| |
| |
T T
™ Machine OPR start . | A _
| 1 Zero point
—_——— ] ]
[Pr.44] OPR direction : :
| |
| |
Lower limit : : Upper limit

|

V/////A Near-point dog
Zero signal W

Range of movement
[ |

NN

* When the direction from the workpiece to the OP is the opposite direction from the direction set in [Pr.44] OPR direction, the
operation performs the deceleration stop when Near-point dog signal is turned off, and performs the machine OPR in the
direction set in [Pr.44] OPR direction. The following is an example of when [Pr.44] OPR direction is set to 0: Forward

I
| Machine OPR start
| :
| |
A ‘ :
|, Zero point :
| :
| :
T .
I .
| :
|
I
|
|
|
|
|
|
I

direction.

Near-point dog I:[
Zero signal W

Range of movement

Pointp
* When [Pr.44] OPR direction is set to 0: Forward direction, check that the limit switch placed in the OPR

direction works as the upper limit.

* When [Pr.44] OPR direction is set to 1: Reverse direction, check that the limit switch placed in the OPR
direction works as the lower limit.

* Incorrect wiring of these limit switches may cause improper OPR retry operation.

« If any malfunction is identified, check and correct the wiring and the setting in [Pr.6] Rotation direction
setting.
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ESetting the dwell time during OPR retry

The OPR retry function can perform such a function as the dwell time using [Pr.57] Dwell time during OPR retry when the
reverse run operation is performed due to the detection of Upper limit signal or Lower limit signal or when the machine OPR is
executed after Near-point dog signal is turned off to stop the operation.

[Pr.57] Dwell time during OPR retry is validated when the operation stops at the positions of A and B in the following figure.

(The dwell time is the same value at both the positions.)
(1) Machine OPR start

2) (2) Stop due to limit signal detection

(3) Reverse operation after limit signal

detection

(4) Stop due to near-point dog OFF signal
A (5) Zero point return retry
(6) Zero point

[Pr.44] OPR direction
—_—

)

Near-point dog
Zero signal

Control precautions

» The following table shows whether the OPR retry function can be executed or not by the method set in [Pr.43] OPR
method.

[Pr.43] OPR method Execution status of the OPR retry function

Near-point dog method : Execution possible

Stopper method 1 : Execution possible'1

Stopper method 2 : Execution possible*1

Stopper method 3 : Execution not possible

Count method 1 : Execution possible

Count method 2 : Execution possible

Data setting method : Execution not possible

X|x|O|O|x|O|O|O

Limit switch combined-use method : Execution not possible

*1 Starting can be executed from the position of the limit switch installed in the opposition direction from the direction set in [Pr.44] OPR
direction (Limit signal is off). However, since a stopper is set in the OPR direction, the retry operation in the OPR direction using the limit
switch cannot be executed.

+ Always establish upper/lower limit switches at the upper/lower limit positions of the machine, and connect them to the

positioning module. If the OPR retry function is used without hardware stroke limit switches, the motor will continue rotation
until a hardware stroke limit signal is detected.

» Do not configure a system in which the drive unit is powered off by the upper/lower limit switches connected to the
positioning module. If the drive unit is powered off by the switches, the OPR retry cannot be performed.
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Setting method

To use the OPR retry function, configure the required settings in the parameters shown in the following table, and write them

to the positioning module.

When the parameters are set, the OPR retry function will be added to the machine OPR control. The settings are validated at
the rising edge (when turned off and on) of [Cd.190] PLC READY signal. (Set [Pr.57] Dwell time during OPR retry as

required.)
Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.48] OPR retry 1 Set 1: Perform OPR retry by limit switch. 0 78 228
[Pr.57] Dwell time during OPR - Set the deceleration stop time during OPR retry. | 0 89 239

retry

(Arbitrary value between 0 and 65535 [ms])

For details on the settings, refer to the following.

(=5~ Page 415 [Pr.48] OPR retry

==~ Page 420 [Pr.57] Dwell time during OPR retry

Point;§

» Parameters are set for each axis.

« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many

programs and devices are required. The execution becomes complicated, and the scan times will increase.
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OP shift function

When the machine OPR is performed, the OP is normally established using a near-point dog, stopper, and Zero signal.

However, by using the OP shift function, the machine can be moved for a specified movement amount from the position where
Zero signal was detected. The point moved from that position can be interpreted as a mechanically established OP.

The OP shift function can be used regardless of the setting in [Pr.43] OPR method.

The section explains the OP shift function.

Control details

The following figure shows the operation of the OP shift function.

[Pr.44] OPR direction

Select the speed using parameter
"[Pr.56] Speed specification
during OP shift".

[Pr.46] OPR speed

- [Pr.47] Creep speed

4.

[Pr.53] OP shift amount

Zero signal

. The OPR is performed in the direction set in [Pr.44] OPR direction by Machine OPR start.

The OPR operation stops when Zero signal is detected and outputs Deviation counter clear output to the drive unit.

After Deviation counter clear output is output, the OP shift operation is performed.

A WN =

The position moved for the amount set in [Pr.53] OP shift amount is set as the OP, and the machine OPR is completed.

Setting range of the OP shift amount

Set the OP shift amount within the range from the detected zero signal to the upper/lower limit switches.

Configurable range of Configurable range of
1 the negative OP shift | the positive OP shift |

address address increase

I
decrease :
% L Jseeme
1
I
1
I
I

1

I I

Direction «—+—» Direction of |
|

I

Lower limit Upper limit

Zero signal

-
[Pr.44] OPR direction
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Movement speed during the OP shift

When the OP shift function is used, set the movement speed during the OP shift in [Pr.56] Speed specification during OP shift.
Select the movement speed during the OP shift from [Pr.46] OPR speed or [Pr.47] Creep speed. Set the speed in [Pr.56]
Speed specification during OP shift.

The following figures show the movement speed during the OP shift when the machine OPR is performed using the near-
point dog method.

HOP shift operation at the speed set in [Pr.46] OPR speed (when [Pr.56] Speed specification
during OP shift is 0)

[Pr.44] OPR direction [Pr.46] OPR speed

When "[Pr.53] OP shift amount" is positive

. | S Zero point

g

, |
2 3 When "[Pr.53] OP shift amount" is negative

mmbhmsmma=. -
I

Machine OPR start “‘ 3

Zero signal —‘ Ii

HOP shift operation at the speed set in [Pr.47] Creep speed (when [Pr.56] Speed specification
during OP shift is 1)

[Pr.44] OPR direction

—_—

\ [Pr.47] Creep speed When "[Pr.53] OP shift amount" is positive
Zero point | V | /\

.....................

Zero point

When "[Pr.53] OP shift amount" is negative

Zero signal

—ir

Control precautions

* OPR complete flag ([Md.31] Status: b4), [Md.20] Current feed value, [Md.21] Machine feed value, and [Md.26] Axis
operation status are set after the OP shift operation is completed. OPR request flag ((Md.31] Status: b3) is reset after the

OP shift operation is completed.

* The value set in [Pr.53] OP shift amount is not added in [Md.34] Movement amount after near-point dog ON. The movement
amount immediately before the OP shift operation, considering the amount when the near-point dog is on as 0, is stored.
For the stopper method (1, 2, 3), the movement amount is not changed from 0.

* When using the OP shift function with the stopper method (1, 2, 3) selected for the OPR method, configure the OP shift
operation in the opposite direction of the OPR direction. Shifting in the OPR direction is not possible due to a mechanical
stopper in the OPR direction.
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Setting method

To use the OP shift function, configure the required settings in the parameters shown in the following table, and write them to
the positioning module.

When the parameters are set, the OP shift function will be added to the machine OPR control. The settings are validated at
the rising edge (when turned off and on) of [Cd.190] PLC READY signal.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.53] OP shift amount - Set the shift amount during the OP shift. 0 84 234
85 235
[Pr.56] Speed specification - Select the speed during the OP shift. 0 88 238
during OP shift « 0: [Pr.46] OPR speed
* 1: [Pr.47] Creep speed

For details on the settings, refer to the following.
=5~ Page 418 [Pr.53] OP shift amount
(=5~ Page 419 [Pr.56] Speed specification during OP shift

Pointp

» Parameters are set for each axis.
« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many
programs and devices are required. The execution becomes complicated, and the scan times will increase.
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12.3 Function to Compensate Control

The functions to compensate the control include Backlash compensation function, Electronic gear function, Near pass
function, and Output timing selection of near pass control. Each function is executed by setting parameters or creating and
writing a program.

Backlash compensation function

This function compensates the backlash amount in the machine system.

When the backlash compensation amount is set, pulses for an extra amount equivalent to the set backlash amount are output
every time the movement direction changes.

Feed screw

Workpiece

[Pr.11] Backlash compensation amount

Control details

The following figure shows the operation of the backlash compensation function.

Forward pulse

4 /— 1.77 ms
<>

A3

Backlash pulses are output during the
1.77ms of reversal time.

v

=

Rever: | imi
everse pulse Reversal timing

Control precautions

» The feed pulses of the backlash compensation amount are not added to [Md.20] Current feed value or [Md.21] Machine

feed value.

» Always perform the machine OPR before starting the control when using the backlash compensation function (when [Pr.11]
Backlash compensation amount is set). If the machine OPR is not performed, the backlash amount in the machine system
cannot be correctly compensated.

The number of pulses output in one backlash compensation (value determined by dividing the value in [Pr.11] Backlash
compensation amount by Movement amount per pulse) must be 255 or smaller. If 256 or larger value is set, Backlash
compensation amount error (Error code: 1AAOH) occurs. (Depending on the connected servo motor, tracking may not be
possible if a large number of pulses are output at once.)

Backlash compensation amount
0= 4 < 255 (Omit values after the decimal point)
Movement amount per pulse

The backlash compensation including the movement amount and [Pr.11] Backlash compensation amount is output when
the moving direction changes.

The backlash compensation function cannot be used for an axis where a stepping motor is connected. Set 0 (initial value)
in [Pr.11] Backlash compensation amount.
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Setting method

To use Backlash compensation function, set Backlash compensation amount in the parameters shown in the following table
and write them to the positioning module.
The settings are validated at the rising edge (when turned off and on) of [Cd.190] PLC READY signal.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.11] Backlash compensation | — Set the backlash compensation amount. 0 17 167
amount

For details on the settings, refer to the following.
(=5~ Page 394 [Pr.11] Backlash compensation amount

Point

» Parameters are set for each axis.
« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many
programs and devices are required. The execution becomes complicated, and the scan times will increase.

Electronic gear function

This function adjusts the pulses calculated and output according to the parameters set in the positioning module with the

actual machine movement amount.

Electronic gear function is classified into the following four functions.

» The function converts the command value (speed, movement amount from the start point to the end point) set in mm units
into pulse units and determines the pulse frequency and number of the command pulses.

Command value Positioning module Command pulses
CPU module, Electronic] N
GX Works3 gear i

Setting values in different units*1

Speed: V Amount of movement:
Amount of movement: L Number of pulses

Speed: Frequency

*1  Unit specified with [Pr.1] Unit setting (mm, inch, degree, or pulse)
« If values less than one pulse are generated by converting the movement amount from the start point to the end point in

units of pulses, values less than one pulse are not output and the machine stops at the front side of the positioning
direction. The values less than one pulse that are not output are accumulated in the positioning module. When the total
cumulative value has reached one pulse or more, one pulse is output.

When the machine OPR is completed, when the current value change is completed, when the speed control is started
(excluding when the current feed value change is enabled), or when the fixed-feed control is started, the function clears the
cumulative values less than one pulse which could not be output to 0. (If the cumulative value is cleared, an error will occur
for the cleared amount in the machine feed value. Control can be constantly performed with the same machine movement
amount even when the fixed-feed control is continued.)

The function compensates the machine system error of the command movement amount and actual movement amount by
adjusting Movement amount per pulse. (The value of Movement amount per pulse is defined using [Pr.2] No. of pulses per
rotation, [Pr.3] Movement amount per rotation, and [Pr.4] Unit magnification.)

» The positioning module automatically performs the processing other than the error compensation.
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Movement amount per pulse

[Pr.2] No. of pulses per rotation (Ap), [Pr.3] Movement amount per rotation (Al), and [Pr.4] Unit magnification (Am) are the

items for determining how many rotations (equivalent to how many pulses) a motor should operate to move a machine for the
movement amount set in the program.

The drive unit controls the positioning to a motor with the number of pulses.

The following shows the control details of the positioning module.

. Command . )
Positioning module pulses Drive unit
*q . Lead
CPU module, . |Command Ap e Electronic Machinery
GX Works3 > value [P AxAm %‘Zar » Motor :E -——p
H 2 v
= Ball screw
Reduction gear

Rotates the motor in accordance
with the number of pulses

*1  For the FX5-20PG-P, the upper limit of the command pulse frequency is 200 kpulse/s, and for the FX5-20PG-D, the upper limit is 5
Mpulse/s.

*2 For a drive unit without the electronic gear function, or when the electronic gear function is not used, this value is 1.

Consider a system with a motor connected to a ball screw as shown in the figure above. The electronic gear of the drive unit

is 1.

The movement amount of the machine is in units of mm or inches. Set the command value in units of mm or inches to the
positioning module for the CPU module program.

The motor is controlled by the drive unit in units of pulses. Therefore, since the command value in units of mm or inches is
converted in units of pulses, set Ap, Al, and Am so that the following relational expression is satisfied.

Item Symbol
Number of pulses per rotation of motor Ap
Movement amount per rotation of motor Al x Am

In this case, the machine movement amount for the command 1 pulse output from the positioning module is calculated by the
following calculation formula.

Al x Am

Movement per pulse (A) =
Ap

Point/®

The command frequency from the positioning module is limited. If the command frequency exceeds the upper
limit, increase Movement amount per pulse (A) greater (N times) to decrease the command frequency.

In this case, the electronic gear on the drive unit must be increased by N times as well.

The command pulse from the positioning module is changes to 1/N times. Therefore, multiply it by N on the
drive unit side to keep the number of rotations of the motor.

Because Movement amount per pulse (A) is increased, the position accuracy (command resolution) for the
command 1 pulse from the positioning module decreases.

Consider to decrease the command speed when the position accuracy is required.
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ESetting range of Ap, Al, and Am
The 16-bit mode and 32-bit mode are provided for each Ap, Al, and Am, and they can be switched by setting a value in [Pr.62]

Electronic gear selection. When the resolution of the servo amplifier is high, values of Ap and Al can be set without reducing
the values by using an electronic gear with 32 bits.
Determined setting ranges are available for Ap, Al, and Am. The following table shows the setting ranges.

Setting item Setting range Buffer memory address
Axis 1 Axis 2
[Pr.2] No. of pulses per When [Pr.62] Electronic gear selection is set to 0: 16 bits 1 151
rotation (Ap) 1 to 65535
When [Pr.62] Electronic gear selection is set to 1: 32 bits 102 252
1 to 200000000 103 253
[Pr.3] Movement amount per When [Pr.62] Electronic gear selection is set to 0: 16 . ><1O'1um 2 152
rotation (Al) bits + x107%inch
1 to 65535 « x10"%degree
When [Pr.62] Electronic gear selection is set to 1: 32 | * PUlse 104 254
bits 105 255
1 to 200000000
[Pr.4] Unit magnification (Am) | When [Pr.62] Electronic gear selection is set to 0: 16 bits 3 153
1, 10, 100, 1000 time(s)
When [Pr.62] Electronic gear selection is set to 1: 32 bits
1 time

For details on the settings, refer to the following.

(=5~ Page 383 [Pr.1] Unit setting

(=5~ Page 384 [Pr.2] No. of pulses per rotation (16 bits) (Ap)

(=5~ Page 385 [Pr.3] Movement amount per rotation (16 bits) (Al)

=5~ Page 390 [Pr.2] No. of pulses per rotation (32 bits) (Ap)

(==~ Page 391 [Pr.3] Movement amount per rotation (32 bits) (Al)

In addition, use the value set in [Pr.3] Movement amount per rotation as the movement amount per rotation (Al) to calculate
the movement amount per pulse (A).

[Ex]

Movement amount per pulse (A) when [Pr.1] Unit setting is 0: mm

Setting item Setting value
[Pr.2] No. of pulses per rotation 20000

[Pr.3] Movement amount per rotation 40000

[Pr.4] Unit magnification 1

A=40000x10""x 1 = 20000 = 0.2um
If the value is beyond the setting range, setting values of each parameter can be decreased by reducing the numerator and
denominator with the movement amount per pulse (A) kept.
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Error compensation method

When the position control is performed using the movement amount per pulse set in the positioning module parameters, an

error sometimes occurs between the command movement amount (L) and actual movement amount (L").
That error is compensated in the positioning module by adjusting the values in [Pr.2] No. of pulses per rotation, [Pr.3]
Movement amount per rotation, and [Pr.4] Unit magnification. (When [Pr.1] Unit setting is 0: mm)

EDefinition

Error compensation amount used to perform the error compensation is defined as follows.

Actual movement (L")

Error compensation amount =
Command movement amount (L)

In the positioning module, Movement amount per pulse is calculated with the following calculation formula. Movement amount

per pulse is (A), [Pr.2] No. of pulses per rotation is (Ap), [Pr.3] Movement amount per rotation is (Al), and [Pr.4] Unit
magnification is (Am).

Al
A = x Am
Ap
HEProcedure

1. Set Command movement amount (L) and perform the positioning. Set Movement amount per pulse (A) in advance.
(==~ Page 227 Movement amount per pulse)

2. Afterthe positioning is completed, measure Actual movement amount (L').
3. cCalculate Error compensation amount.

v

Error compensation amount =
L

4. CcCalculate the post-compensation [Pr.2] No. of pulses per rotation (Ap'), [Pr.3] Movement amount per rotation (Al'), and
[Pr.4] Unit magnification (Am') from Post-compensation movement amount per pulse (A'). (Adjust the values with Am' so
that Al' and Ap' do not exceed the setting range.)

A = A x Error compensation amount
Al L
= x Am X
Ap L
Al
= X Am
Ap’

[Calculation example]

Condition * Movement amount per rotation: 5000 (um/rev)
« No. of pulses per rotation: 12000 (pulse/rev)
+ Unit magnification: 1

Positioning result « Command movement amount: 100 mm
* Actual movement amount: 101 mm

Correction value

AL' 5x103 101x103 5050 101

AP' 12000 100%103 12000 240

* Movement amount per rotation: 101 (um/rev) ([Pr.3] setting)
* No. of pulses per rotation: 240 (pulse/rev) ([Pr.2] setting)
+ Unit magnification: 1 ([Pr.4] setting)
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5. setthe post-compensation [Pr.2] No. of pulses per rotation (Ap'), [Pr.3] Movement amount per rotation (Al'), and [Pr.4]
Unit magnification (Am') in the parameters, and write them to the positioning module. The settings are validated at the
rising edge (when turned off and on) of [Cd.190] PLC READY signal.

Setting item Setting value Setting detail Value before
compensation

[Pr.2] No. of pulses per rotation Ap' Set the post-compensation value. Ap

[Pr.3] Movement amount per rotation Al Set the post-compensation value. Al

[Pr.4] Unit magnification Am' Set the post-compensation value. Am

For details on the settings, refer to the following.

(==~ Page 383 [Pr.1] Unit setting

[=5~ Page 384 [Pr.2] No. of pulses per rotation (16 bits) (Ap)

(==~ Page 385 [Pr.3] Movement amount per rotation (16 bits) (Al)
(=5~ Page 390 [Pr.2] No. of pulses per rotation (32 bits) (Ap)

=~ Page 391 [Pr.3] Movement amount per rotation (32 bits) (Al)

Control precautions
If values less than one pulse are generated by converting the movement amount from the start point to the end point into units
of pulses with the electronic gear function, values less than one pulse are not output and the machine stops at the front side of

the positioning direction.
The values less than one pulse that are not output are accumulated in the positioning module. When the total cumulative
value has reached one pulse or more, one pulse is output.

Vv Travel distance per pulse Y,

4 \ I s

t t

Start point End point
(Positioning address)

End point
(Positioning address) Start point

v v

Travel distance per pulse

To prevent values less than one pulse from being generated, set the positioning address so that the value calculated by
multiplying the movement amount to the end point by the inverse number of Movement amount per pulse (A) becomes an

v
v

integer.

Setting a value close to 1 for Movement amount per pulse (A) is recommended for the following reasons. Movement amount

per pulse of 1 means the minimum value in each [Pr.1] Unit setting (0.1 [um] for the unit [mm]).

* Note that if the setting value of the movement amount per pulse is decreased, the command frequency increases. Be
aware of this when changing settings.

« If the setting value of the movement amount per pulse is less than 1, the machine system may oscillate. Always use the
movement amount per pulse within the following range. If the machine system oscillates, use the electronic gear function of
the drive unit and increase the movement amount per pulse.

1
Movement amount per pulse (A) = 500

» Set the movement amount per pulse so that the pulse output frequency for the drive unit becomes a value in the following
table.

FX5-20PG-P FX5-20PG-D

Pulse output frequency for drive unit 200 kpulse/s or less 5 Mpulse/s or less

If the setting value of the pulse output frequency for the drive unit exceeds a value in the table above, the positioning module
may not operate properly.
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Point/®

In the positioning module, the generic term for the functions in this section is defined as Electronic gear

function. For the definition of Electronic gear on the servomotor side, refer to the manual for the servomotor
used.

Near pass function

When the continuous path control is performed using the interpolation control, the near pass function is performed.

This function suppresses the machine vibration occurring at the time of switching the positioning data when the continuous
path control is performed using the interpolation control.

[Near pass function]

The extra movement amount occurring at the end of each positioning data being continuously executed is carried over to the
next positioning data. Since the alignment is not performed, the output speed drops are eliminated and the machine vibration
which occurs during the speed change can be suppressed.

Since the alignment is not performed, the operation is controlled in a path that passes near the position set in [Da.6]
Positioning address/movement amount.

Control details

The following figure shows the path of the continuous path control using the 2-axis linear interpolation control.

[Da.8] Positioning address/movement amount

Positioning data No.3 tracking Positioning data No.4 tracking

No dips in speed

Positioning data No.3 Positioning data No.4
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Control precautions

« If the movement amount specified by the positioning data is small during the execution of the continuous path control, the

» The movement direction is not checked during the interpolation control. Thus, the deceleration stop is not performed even if

output speed may not reach the command speed.

the movement direction is changed. (Refer to the following figure.) Therefore, the interpolation axis may suddenly reverse
its direction. To avoid the sudden direction reversal, set Continuous positioning control: 01 for the positioning data at the
passing point instead of Continuous path control: 11.

HPositioning by interpolation

232

Positioning
data No.1

Positioning
data No.2

sixe uonejodioyu|

Reference axis

Positioning data No.1... Continuous path control
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Positioning data No.1
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\

Positioning data No.2

Positioning data No.1

Positioning data No.2




Output timing selection of near pass control

This function allows the user to select the timing to output the difference (Ad) between the actual and the set positioning end

addresses in the continuous path control, in which the difference (d) is output during the execution of the next positioning
data.

Control details

At constant speed and At deceleration are available as the setting of the near pass output timing.

» At constant speed: The distance Ad is output when the next positioning data is executed at the constant speed.

» At deceleration: The distance Ad is output at the deceleration of V1 to V2.

In At constant speed, when V1, the command speed of the positioning data No. 1, is greater than V2, the command speed of
the positioning data No. 2, in the operation chart, the distance Ad is output when the next positioning data is executed at the
constant speed and the execution time is extended.

In At deceleration, the execution time is not extended and is equivalent to the set execution time of the positioning control.
The following shows the operation chart of Output timing selection of near pass control.

« Theoretical acceleration/deceleration per the design

A I I
Speed Positioning data \ Positioning data !
No.1 ] No.2 .
V1j-mmmmmoo- i
Distance Ad E
V2 |fmmmmmmmmmmmmmmmm s e e .

I >

e T Time

:ELess than 0.88 ms

|
\
« Actual acceleration/deceleration via the near-pass function E
|
|
\

'\
Speed 14_ Positioning data —_piq—  Positioning data .
No.1 ! No.2 ,
VAREEEEEEEEE |
Positioning execution time H E
when output during a ] '
constant speed ' Distance Ad E
T242T, i E
V2 ffmmmmm e e |
' ¥ '
: | ¥ \ R
] N : To Time
! ! 1 0.88 ms or more
A - : - \
Speed Positioning data Positioning data ;
¢ No.1 ’ ' ¢ No.2 B
AN EEEEEEE e A !
Positioning execution time E '
when a decelerating speed ' H
Is output E Distance Ad E
V2'|-mmmfrmmmm oo === H
Too=Ty ! N
i 1 V2': Speed after movement of a
. ! distance Ad for 0.88 ms
V2 |-fmmmmmmm s o ---- - - !
— T Time
! 10.88 ms 2
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Control precautions

When the relation of command speed V1 and V2 is one of the following, the same command output as the one for At constant
speed is executed even if the near pass output timing is set to At deceleration.

* When V1 <V2

h

r
Speed Positioning data
< No.1

4
Positioning data Speed | Ppositioning data
No.2 No.1

Positioning data
No.2
V2

Al

IR U PR (S

i

e Time > Time
Less than 0.88 ms 0.88 ms
* When (the value that the distance Ad is converted into the speed)< V2 < V1
A . A .
Speed Positioning data _, Positioning data Speed Positioning data _, Positioning data
No.1 \ No.2 No.1 \
VA |----- -5 : Vi|------ :

No.2 —

Vapeasforecaseeneas - R g :

i —p— .
Time —%0.88 ms Time

Bg Less than 0.88 ms

The height of the shaded area in the right figure shows the value that the distance Ad is converted into the speed.

Setting method

To use Output timing selection of near pass control, set the setting value to the following control data with the program. The
settings are validated at the rising edge (when turned off and on) of [Cd.190] PLC READY signal.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Cd.43] Output timing selection - The user selects the timing to output the 0 1934
of near pass control difference (Ad) between the actual and the set

positioning end addresses in the continuous path
control, in which the difference (d) is output
during the execution of the next positioning data.
« 0: At a constant speed

« 1: During deceleration

For details on the settings, refer to the following.
[=5~ Page 466 [Cd.43] Output timing selection of near pass control
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12.4 Function to Limit Control

Functions to limit the control include Speed limit function, Torque limit function, Software stroke limit function, and Hardware
stroke limit function. Each function is executed by setting parameters or creating and writing a program.

Speed limit function

Speed limit function limits the command speed to a value within the setting range of Speed limit value when the command

speed during the control exceeds Speed limit value.
When the command speed exceeds the value set in [Pr.8] Speed limit value, [Md.39] In speed limit flag turns on and Outside
command speed range (Warning code: 0A10H) occurs.

Relation between the speed limit function and various controls

The following table shows the relation between Speed limit function and various controls.

O: Always set
—: Setting not required (The set value is ignored. Set the value within the setting range, such as the initial value.)

Control type Speed limit function | Speed limit value
OPR control Machine OPR control @) [Pr.8] Speed limit value
Fast OPR control ©)
Major positioning control | Position control 1-axis linear control ©)
2-axis linear (@)
interpolation control
1-axis fixed-feed control | ©
2-axis fixed-feed control | ©
2-axis circular
interpolation control
1/2-axis speed control @)
Speed-position switching control, Position-speed o
switching control
Other controls Current value change — Setting value is invalid
JUMP instruction, NOP —
instruction LOOP to
LEND
Manual control JOG operation, Inching operation (@) [Pr.31] JOG speed limit value
Manual pulse generator operation — Setting value is invalid

Control precautions

« If any axis exceeds the value in [Pr.8] Speed limit value during either of the 2-axis speed control, the axis exceeding the
speed limit value is controlled with the speed limit value. The speeds of the other axes being interpolated are suppressed

by the command speed ratio.

« If any axis exceeds the value in [Pr.8] Speed limit value during any of the 2-axis linear interpolation control, 2-axis fixed-feed
control, 2-axis circular interpolation control, the axis exceeding the speed limit value is controlled with the speed limit value.
The speeds of the other axes being interpolated are suppressed by the movement amount ratio.

* In the 2-axis linear interpolation control or 2-axis fixed-feed control, when 1: Reference axis speed is set in [Pr.20]
Interpolation speed specification method, and when the reference axis is the minor axis and the interpolation axis is the
major axis, the speed limit value of the interpolation axis may not function.
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Setting method

To use the speed limit function, configure the required settings in the parameters shown in the following table, and write them

to the positioning module. The set data is validated when the data is written into the positioning module.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.8] Speed limit value - Set the speed limit value (maximum speed 200000 10 160
during the control). 11 161
[Pr.31] JOG speed limit value - Set the speed limit value during the JOG 20000 48 198
operation (maximum speed during the control). 49 199

(Note that the value in [Pr.31] JOG speed limit
value< shall be equal to or less than the one in
[Pr.8] Speed limit value.)

For details on the settings, refer to the following.
(=5~ Page 392 [Pr.8] Speed limit value
=5~ Page 403 [Pr.31] JOG speed limit value

Point/@

236

« Parameters are set for each axis.

« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many

programs and devices are required. The execution becomes complicated, and the scan times will increase.
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Torque limit function

If the torque generated in the servo motor exceeds Torque limit value, this function limits the generated torque to a value

within the setting range of Torque limit value.

This function protects the reducer and limits the power of the pressing operation against the stopper. This function controls the

operation so that an excessive load or excessive force is not applied to the machine.

The positioning module does not perform the torque limit of the servo motor directly using this function. The torque limit
command to the servo amplifier is performed by the D/A converter module.

System configuration for performing the torque limit

Perform the torque limit in the following configuration. (The following modules are required.)

* D/A converter module

+ Drive unit capable of performing the torque limit control with the analog voltage input

CPU module

(1) Read executed
via MOV
command

Positioning module

(2) Write executed
via MOV
command

Buffer memory

[Md.35] Torque limit
stored value

Positioning control
—_—

D/A converter module

(3) Torque control
—_—

(1) Read the value in [Md.35] Torque limit stored value.
(2) Write the read value into the D/A converter module. (The value must be converted according to the specifications of the D/A converter module.)
(3) The drive unit performs the torque limit according to the voltage input value from the D/A converter module.

Drive unit

Pointp

The positioning module monitors the creep speed reach during the OPR control and updates the value in

[Md.35] Torque limit stored value to the one in [Pr.54] OPR torque limit value. Monitoring this value prevents

the need to monitor the creep speed reach using the program. If all controls of the torque limit value are
performed using the program ((1) Read with the MOV instruction in the figure), this function does not have to

be used.
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Relation between the torque limit function and various controls

The following table shows the relation between Torque limit function and various controls.
O: Set as required
—: Setting not required (The set value is ignored. Set the value within the setting range, such as the initial value.)

Control type Torque limit Torque limit value™
function
OPR control Machine OPR control O [Pr.17] Torque limit setting value
Fast OPR control After the reach of [Pr.47] Creep speed, this

value becomes the value in [Pr.54] OPR torque
limit value.

Major positioning control | Position control 1-axis linear control O [Pr.17] Torque limit setting value

2-axis linear @)

interpolation control

1-axis fixed-feed control | O

2-axis fixed-feed control | O

2-axis circular O
interpolation control

1/2-axis speed control O

Speed-position switching control, Position-speed O
switching control

Other controls Current value change — Setting value is invalid

JUMP instruction, NOP —
instruction
LOOP to LEND

Manual control JOG operation, Inching operation O [Pr.17] Torque limit setting value

Manual pulse generator operation O [Pr.17] Torque limit setting value

*1 The torque limit value when [Cd.22] New torque value is set to 0.

Control details

The following shows the operation of the torque limit function.

Various operation

[Cd.190] PLC READY signal l—I

[Pr.17] Torque limit setting value 100% ><50%

[Cd.22] New torque value 0% ><0%

Torque control performed at the torque
control setting value of the parameter (100%)

Torque control performed at the torque
control setting value of the parameter (50%)

[Md.35] Torque limit stored value 100%
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Control precautions

+ To limit the torque with the value set in [Pr.17] Torque limit setting value, check that [Cd.22] New torque value is set to 0. If
a value other than 0 is set for [Cd.22] New torque value, the value is validated and used for the torque limit. (==~ Page 237
Torque limit function)

* When the value set in [Pr.54] OPR torque limit value exceeds the value set in [Pr.17] Torque limit setting value, OPR torque
limit value error (Error code: 1BOEH) occurs.

» When the operation is stopped by the torque limit, a droop pulse remains in the deviation counter. If Deviation counter clear
is performed by issuing an external signal at this time, the position will be deviated when the operation is continued. If the
load torque is eliminated, the operation for the amount of droop pulses is performed.

Setting method

To use the torque limit function, configure the required settings in the parameters shown in the following table, and write them

to the positioning module. The settings are validated at the rising edge (when turned off and on) of [Cd.190] PLC READY

signal.
Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.17] Torque limit setting value | — Set the torque limit value in percentage. 300 26 176
[Pr.54] OPR torque limit value - Set the torque limit value after the reach of 300 86 236

[Pr.47] Creep speed in percentage.

For details on the settings, refer to the following.
(=5~ Page 397 [Pr.17] Torque limit setting value
==~ Page 419 [Pr.54] OPR torque limit value
The following table shows the buffer memory address of [Md.35] Torque limit stored value.

Monitor item Monitor | Stored contents Buffer memory address
value Axis 1 Axis 2
[Md.35] Torque limit stored value | — Torque limit value which is valid at that time is stored. ([Pr.17] 826 926

Torque limit setting value, [Pr.54] OPR torque limit value, or [Cd.22]

New torque value)

For details on the stored contents, refer to the following.
[=5~ Page 460 [Md.35] Torque limit stored value

Point

« Parameters are set for each axis.

« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many

programs and devices are required. The execution becomes complicated, and the scan times will increase.
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Software stroke limit function

In this function, the address established by the machine OPR is used to set the upper/lower limits of the movable range of the
workpiece. If a movement command is issued to an address outside the set range, the command is not performed. In the
positioning module, Current feed value and Machine feed value are used as the addresses indicating the current value. Select
one of the addresses used for the limit check and set a value in [Pr.14] Software stroke limit selection.

For details on Current feed value and Machine feed value, refer to the following.

[=5~ Page 110 Checking the current value

The upper and lower limits of the movable range of the workpiece are set in [Pr.12] Software stroke limit upper limit value or
[Pr.13] Software stroke limit lower limit value.

Differences in the movable range

The following figure shows the movable range of the workpiece when the software stroke limit function is used.

Range of workpiece movement

Software stroke limit Software stroke limit
(lower limit) (upper limit)

The following figures show the differences in the operation when [Md.20] Current feed value and [Md.21] Machine feed value
are used for the movable range limit check.

ECondition

Assume that the current stop position is 2000 and the upper stroke limit is set to 5000.

Movable range

[Md.20] Current feed value 2000 5000
[Md.21] Machine feed value ZOI)O 501)0
Stop position Upper stroke limit
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ECurrent value change
When the current value is changed from 2000 to 1000, the current feed value changes to 1000, but the machine feed value

remains 2000.
* When the machine feed value is set as a limit, the machine feed value of 5000 (current feed value: 4000) becomes the

upper stroke limit.

Movable range

[Md.20] Current feed value 1000 4000 5000
[Md.21] Machine feed value 2000 5000 6000

Upper stroke limit

* When the current feed value is set as a limit, the current feed value of 5000 (machine feed value: 6000) becomes the upper

stroke limit.
Movable range ‘
[Md.20] Current feed value 1000 4000 5000
[Md.21] Machine feed value 2000 5000 6000
Upper stroke limit
Point />

When Machine feed value is set in [Pr.14] Software stroke limit selection, the movable range becomes an
absolute range based on the OP. When Current feed value is set, the movable range becomes a relative

range from Current feed value.

Details of the software stroke limit check

Check detail Processing when an error occurs

(1) An error occurs if the current value™ is outside the software stroke limit range ™. Software stroke limit (+) (Error code: 1993H) or Software
(Check [Md.20] Current feed value or [Md.21] Machine feed value.) stroke limit (-) (Error code: 1995H) occurs.

(2) An error occurs if the command address is outside the software stroke limit range. Software stroke limit (+) (Error code: 1A18H) or Software
(Check [Da.6] Positioning address/movement amount.) stroke limit (-) (Error code: 1A1AH) occurs.

*1 Select either [Md.20] Current feed value or [Md.21] Machine feed value in [Pr.14] Software stroke limit selection.
*2 Movable range from [Pr.12] Software stroke limit upper limit value to [Pr.13] Software stroke limit lower limit value
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Relation between the software stroke limit function and various controls

©: Check valid

O: Check is not performed when the current feed value is not updated at the setting of Current feed value in "[Pr.14] Software stroke limit selection" during the

speed control. (==~ Page 399 [Pr.21] Current feed value during speed control)
—: Check is not performed (check invalid)
A: Valid only when "0: Valid" is set in [Pr.15] Software stroke limit valid/invalid setting.

Control type Limit check Processing at check
OPR control Machine OPR control — Check is not performed.
Fast OPR control —
Major positioning Position control 1-axis linear control @) (1) and (2) in the following section are checked.
control 2_axis linear o =5~ Page 241 Details of the software stroke limit check
interpolation control MFor speed control
— The machine decelerates and stops when the software
1-axis fixed-feed © stroke limit range is exceeded.
control HFor position control
2-axis fixed-feed © The operation is not performed if the target address is
control outside the software stroke limit range.
2-axis circular @)
interpolation control
1/2-axis speed control o2
Speed-position switching control, Position- o2
speed switching control
Other controls Current value change | © The current value change is not performed if the new current
value is outside the software stroke limit range.
JUMP instruction, — Check is not performed.
NOP instruction ,
LOOP to LEND
Manual control JOG operation, Inching operation A" (1) and (2) in the following section are checked.
Manual pulse generator operation A3 =~ Page 241 Details of the software stroke limit check

The machine decelerates and stops when the software
stroke limit range is exceeded. The operation can be started
only toward the direction of the movable range if the target
address is outside the software stroke limit range.

*1  The value in [Md.20] Current feed value differs depending on the setting of [Pr.21] Current feed value during speed control.
*2 When the unit is degree, the limit check is not performed during the speed control.
*3  When the unit is degree, the limit check is not performed.
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Precautions for the software stroke limit check

» To execute Software stroke limit function properly, the machine OPR must be performed beforehand.

« During the interpolation control, the stroke limit check is performed for every current value of both the reference axis and
interpolation axes. All the axes do not start if an error occurs even if an error occurs only in one axis.

« During the circular interpolation control, [Pr.12] Software stroke limit upper limit value or [Pr.13] Software stroke limit lower
limit value may be exceeded. In this case, the machine does not decelerate and stop even if the stroke limit is exceeded.
Always install limit switches externally if the stroke limit may be potentially exceeded.

- Example --------------------—-—--— H

No deceleration to stop.

Axis 1 stroke - f------— 7o
limit
Arc address ([Da.7])

OP address End point address ([Da.6])

Axis 2

* A software stroke limit check is performed on the following addresses when using circular
interpolation control. (Note that this is performed on "[Da.7] Arc address" when using circular
interpolation control with a specified sub point.)

Current value/end point address ([Da.6])/arc address ([Da.7])

« If an error is detected during the continuous path control, the operation stops at the completion of the execution of the

positioning data right before the positioning data having the error.
[Example]
Operation stops immediately after the execution of positioning data No.12 if the positioning address in positioning data No.13 is outside the range of the
software stroke limit.

Positioning data

Stops immediately
due to error detection No.10

P11

No.11

P11

No.11 No.12 No.13

No.12
P11

No.13
P11

[Md.26]
Axis operation status Position control Error No.14

P01

» When the simultaneous start is performed, the stroke limit check is performed for every current value of the axes to be
started simultaneously. All the axes do not start if an error occurs even if an error occurs only in one axis.
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Setting method

To use the software stroke limit function, set the required values in the parameters shown in the following table, and write
them to the positioning module.
The settings are validated at the rising edge (when turned off and on) of [Cd.190] PLC READY signal.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.12] Software stroke limit - Set the upper limit value of the movement range. | 2147483647 18 168
upper limit value 19 169
[Pr.13] Software stroke limit - Set the lower limit value of the movement range. | -2147483648 20 170
lower limit value 21 171
[Pr.14] Software stroke limit - Set whether to use [Md.20] Current feed value or | 0: Current feed | 22 172
selection [Md.21] Machine feed value as Current value. value
[Pr.15] Software stroke limit 0: Valid Set whether to validate the software stroke limit | 0: Valid 23 173
valid/invalid setting during the manual control (JOG operation,
inching operation, and manual pulse generator
operation).

For details on the settings, refer to the following.
[=5~ Page 396 [Pr.15] Software stroke limit valid/invalid setting
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Invalidating the software stroke limit

To invalidate the software stroke limit, set a single value in both [Pr.12] Software stroke limit upper limit value and [Pr.13]

Software stroke limit lower limit value and write them to the positioning module. (Set a value within the setting range.)

(To invalidate only the manual operation, set "1: Software stroke limit invalid" in [Pr.15] Software stroke limit valid/invalid
setting.)

The settings are validated at the rising edge (when turned off and on) of [Cd.190] PLC READY signal.

When the unit is degree, the software stroke limit check is not performed during the speed control (including the speed-
position switching control and position-speed switching control) or during the manual control regardless of the values set in
[Pr.12], [Pr.13], and [Pr.15].

Point ;>

» Parameters are set for each axis.

« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many
programs and devices are required. The execution becomes complicated, and the scan times will increase.

Setting when the control unit is degree

ECurrent value address
The address of [Md.20] Current feed value is a ring address from 0 to 359.99999°.

359.99999° 359.99999°

e

0° 0° 0°

ESetting the software stroke limit
The upper/lower limit values of the software stroke limit are between 0 and 359.99999°.
To validate the software stroke limit, set the upper limit value in the clockwise direction from the lower limit value.

Lower limit

Set in a clockwise direction

Upper limit

90°

Section B

To set the section A or B as the movement range, set the following values.

Section set as the movement range | Software stroke limit lower limit value Software stroke limit upper limit value
Section A 315.00000° 90.00000°
Section B 90.00000° 315.00000°
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Hardware stroke limit function

In Hardware stroke limit function, limit switches are set at the upper/lower limits of the physical movement range, and the

control is stopped (by deceleration stop) by the input of a signal from the limit switch.

This function prevents the machine from being damaged by stopping the operation before the workpiece reaches the upper or
lower limit of the physical movement range.

Hardware stroke limit switches are normally installed inside the stroke limit or stroke end on the drive unit side, and the control
is stopped before the stroke limit or stoke end on the drive unit side is reached.

Precautions

When the hardware stroke limit is required to be wired, ensure to wire it in the negative logic using a normally closed contact.
If it is set in the positive logic using a normally open contact, the operation cannot be stopped and a collision occurs when a
failure such as a disconnection occurs, resulting in the damage of the machine.

Control details

The following figure shows the operation of the hardware stroke limit function.

Lower limit Upper limit
3 Control range of the positioning module 3
Mechanical st | irecti irecti | Mechanical st
echanical stopper ' Direction of Starting  Starting Direction of ! echanical stopper
l%} ! movement movement _ |
| Decelerates to Decelerates to |
a stop after the lower a stop after the upper
limit switch detection  limit switch detection
. . Positioning ; .
Drive unit Lower limit switch Upper limit switch Drive unit
stroke limit pp module stroke limit
Drive unit
N \
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Wiring the hardware stroke limit

When the hardware stroke limit function is used, wire the terminals of the FLS (Upper limit signal) and RLS (Lower limit signal)

of the positioning module as illustrated in the following figure. ([Pr.22] Input signal logic selection is initialized)

Positioning module

FLS =T

COM II

Point

» When wiring the terminals, set the limit switch installed in the direction in which the current feed value
increases as the upper limit, and the switch installed in the direction in which the current feed value
decreases as the lower limit. If the upper and lower limit switches are wired in incorrect directions, the
hardware stroke limit function does not operate properly, and the motor does not stop.

 Adjust the value in [Pr.6] Rotation direction setting so that the increasing or decreasing direction of the
current feed value matches with the movement direction of the workpiece. (==~ Page 388 [Pr.6] Rotation
direction setting)

Control precautions

« If the machine is stopped outside the positioning module control range (outside the upper/lower limit switches), or is

stopped due to the detection of the hardware stroke limit, the OPR control (excluding when the OPR retry function is valid),
Major positioning control, and Advanced positioning control cannot be started. To perform these types of the control again,
return the workpiece into the positioning module control range using the JOG operation, Inching operation, or Manual pulse
generator operation.

* When [Pr.22] Input signal logic selection is set to the initial value, the positioning module cannot perform the positioning
control if FLS (Upper limit signal) is separated from COM or RLS (Lower limit signal) is separated from COM (including
when not wired).

When the hardware stroke limit function is not used

When the hardware stroke limit function is not used, wire the terminals of the FLS (Upper limit signal) and RLS (Lower limit

signal) of the positioning module as illustrated in the following figure.

When Positive logic is set as the logic for FLS and RLS in [Pr.22] Input signal logic selection, the positioning control can be
performed even if FLS and RLS are not wired. For details, refer to the following.

[=5~ Page 312 External I/0 Signal Logic Switching Function

Positioning module

FLS

RLS

COM II

12 CONTROL SUB FUNCTION 24
12.4 Function to Limit Control 7



12.5 Functions that Change Control Details

Functions that change the control details include Speed change function, Override function, Acceleration/deceleration time

change function, and Torque change function. Each function is executed by setting parameters or creating and writing a
program.

Both Speed change function and Override function change the speed. The following shows the differences between these
functions. Select one function corresponding to the application.

B Speed change function

» The speed is changed at any timing, only in the control being executed.

* The new speed is directly set.

BOverride function

» The speed is changed for all controls to be executed. (Note that the manual pulse generator operation is excluded.)

» The new speed is set in percentage (%) of the command speed.

Speed change function

Speed change function changes the speed of the operation being controlled to a newly specified speed at a specified timing.
The new speed is directly set in the buffer memory, and the speed is changed using a speed change command ([Cd.15]
Speed change request) or an external command signal.

During the machine OPR, the speed change to the creep speed cannot be performed after the deceleration (or acceleration)
start due to the detection of the near-point dog ON.

Control details

The following figure shows the operation during the speed change.

v V2 speed change

V3 speed change
Vi g

Rl Operation during positioning at V1
I
| \ V2 \\
1
I

[Md.40] In speed change processing flag T—I H
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Control precautions

* When the speed is changed during the continuous path control, the next positioning data is controlled with [Cd.14] New
speed value if no speed is specified (current speed) in the next positioning data. When a speed is specified in the next
positioning data, the next positioning data is controlled at the speed of [Da.8] Command speed.

Positioning control Next control
P1 P2

[Cd.14] New speed-----=-------=-----—----—~ No corresponding speed command
value (current speed)
P2 command speed Corresponding speed command exists

P1 command speed

Speed change command

* When the speed is changed during the continuous path control, the speed change is ignored and Insufficient remaining
distance (Warning code: 0995H) occurs if a distance enough to perform the speed change cannot be ensured.

V'
A

New speed valug ---1-------~ I-"

Distance
required for the

Positioning operation speed change N
’

\
:
J
\
|
|
|
|
|
\
T
i
(gray area) .
B
.
.
.

/ NN\ ;

Remaining distance | /

(shaded area) \

'
'
v
'
'
'

[Cd.15] Speed change H
request !
[Md.24] Axis warning No. 0 >< Insufficient remaining distance (0995H)

Positioning data No.1

Positioning data No.2

'
'
'
'

Y.
I

» When the speed is changed by setting [Cd.14] New speed value to 0, the operation is performed as follows.

(1) When [Cd.15] Speed change request is turned on, Speed change 0 flag ([Md.31] Status: b10) is turned on. (During the interpolation control, Speed change 0
flag on the reference axis side is turned on.)

(2) The axis stops, but [Md.26] Axis operation status does not change and BUSY signal remains on.

(3) When a value other than 0 is set in [Cd.14] New speed value and the speed is changed while Speed change 0 flag ([Md.31] Status: b10) is on, Speed change
0 flag ([Md.31] Status: b10) is turned off and the operation continues.

(4) If a stop signal is input while Speed change 0 flag ([Md.31] Status: b10) is on, BUSY signal turns off and [Md.26] Axis operation status changes to "1:
Stopped". In this case, the operation cannot be continued even if a value other than 0 is set in [Cd.14] New speed value and the speed is changed.

[Cd.184] Positioning LON
start signal OFF| :
I
[Md.141] BUSY signal ON
FF
[Cd.14] New speed value 0 X 1000

[Cd.15] Speed change
request

-
<

:

Positioning operation

Speed change 0 flag

1
(IMd.31] Status: b10) L

)
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« If the speed is changed during the deceleration by a stop command or during the automatic deceleration in the positioning
control, Deceleration/stop speed change (Warning code: 0990H) occurs and the speed cannot be changed.

* When the value set in [Cd.14] New speed value exceeds the one in [Pr.8] Speed limit value, Speed limit value over
(Warning code: 0991H) occurs and the speed is controlled with [Pr.8] Speed limit value.

+ To change the speed during the interpolation control, configure the required setting in the reference axis.

» To change the speed successively, set 10 ms or longer as the interval between each speed change. (If the interval between
the speed changes is short, [Cd.15] Speed change request may not be accepted properly.)

* When a speed change is requested simultaneously to multiple axes, the speed change is performed one by one. Therefore,
the start timing of the speed change is different for each axis.

» During the machine OPR, the speed cannot be changed by setting 0 to [Cd.14] New speed value. The speed change
request is ignored.

 Deceleration start flag is not turned on when the deceleration is performed using the speed change function.

Setting the function from the CPU module

The following shows the data setting and a program example for changing the control speed of the axis 1 by the command
sent from the CPU module. (In this example, the control speed is changed to 20.00 mm/min.)

ESetting data
Set the following data.

Setting item Setting Setting detail Buffer memory address
el Axis 1 Axis 2
[Cd.14] New speed value 2000 Set the new speed. 1514 1614
1515 1615
[Cd.15] Speed change request 1 Set 1: Change the speed. 1516 1616

For details on the settings, refer to the following.
(=5~ Page 471 [Cd.14] New speed value
(=5~ Page 472 [Cd.15] Speed change request

HETime Charts
The following shows the time chart of the speed change.

\%
Dwell time

e
i |

[Cd.184] Positioning start signal

[Cd.190] PLC READY signal /3
READY signal i
([Md.140] Module status: b0) .

Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal

Positioning complete signal
([Md.31] Status: b15)
Error detection signal
([Md.31] Status: b13)

[Md.40] In speed change processing flag

[Cd.14] New speed value 2000

[Cd.15] Speed change request

el
A ke
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EProgram example
Add the following program to the control program, and write it to the CPU module.
[=5~ Page 503 Speed change program

Setting the function using an external command signal

The speed can also be changed using an external command signal.

The following shows the data setting and a program example for changing the control speed of the axis 1 using an external
command signal. (In this example, the control speed is changed to 10000.00 mm/min.)

ESetting data

Set the following data to perform the speed change using an external command signal.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Pr.42] External command function | 1 Set 1: External speed change request. 62 212
selection
[Cd.8] External command valid 1 Set 1: Validate external command. 1505 1605
[Cd.14] New speed value 1000000 Set the new speed. 1514 1614
1515 1615

For details on the settings, refer to the following.

(=5~ Page 410 [Pr.42] External command function selection
(=5~ Page 469 [Cd.8] External command valid

(=5~ Page 471 [Cd.14] New speed value

HTime Charts
The following shows the time chart of the speed change.

\Y
Dwell time

A\ <>

[Cd.184] Positioning start signal

[Cd.190] PLC READY signal /
READY signal
([IMd.140] Module status: b0) !

\ /
\l

1

Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal
Positioning complete signal
([Md.31] Status: b15)

Error detection signal
([Md.31] Status: b13)

External command signal

[Pr.42] External command function selection ><

[Md.40] In speed change processing flag

[Cd.8] External command valid

[Cd.14] New speed value
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EProgram example

Add the following program to the control program, and write it to the CPU module.

bInputChang
eSpeadReq dChanzeZpe FXEPG 1 .stnéxisControlData_ Axis D
() Hzz DMOWE edvalue [l udhewSpeedvalue D
| =1
K1 FHEPG 1 stnParameter_Axiz O
RGP, [0] UExternz/CommandFunctionSelection D
¥ EE2
[ FXEPG_1 stndxisContralData_dxis D
RACHF [0] LUEztermalCormmand Valid D
UTE1505
Classification Label Name Description
Module label FX5PG_1.stnParameter_Axis_D[0].uExternalCommandFunctionSelection_D Axis 1 External command function
selection
FX5PG_1.stnAxisControlData_Axis_D[0].uExternalCommandValid_D Axis 1 External command valid
FX5PG_1.stnAxisControlData_Axis_D[0].udNewSpeedValue_D Axis 1 New speed value
Global label, local Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
label relay and data device are automatically assigned to the labels.
Label Mame DCrata Type Clazz
1 [dChangeSpeedialue |Double Word [Unsiened] /Bt String [32-bit] | . [WAR -]
Labe| Mame Crata Type Class Assign (Device SLabel)
13 |binputChangeSpeedReq Bt | . [wARGLOBAL - [®22 |

12 CONTROL SUB FUNCTION

252 12.5 Functions that Change Control Details




Override function

Override function changes the command speed by a specified percentage (0 to 300%) for all controls to be executed.
The speed can be changed by setting the percentage (%) by which the speed is changed in [Cd.13] Positioning operation
speed override.

Control details

The following shows the operation of the override function.

« This function is valid from the moment when the positioning control is started.

» Avalue changed using the override function is monitored by [Md.22] Feedrate.

+ If [Cd.13] Positioning operation speed override is set to 100 (%), the speed does not change.

« If [Cd.13] Positioning operation speed override is set to 1 to 100 (%) and the value in [Md.22] Feedrate is less than 1, Less

than speed 1 (Warning code: 0904H) occurs and the control is performed at the speed unit 1 at that time.

* When [Cd.13] Positioning operation speed override is set to 0 (%), the speed becomes 0 and Speed change 0 flag ([Md.31]
Status: b10) is turned on.

» When the speed is changed using the override function during the position control or during the position control of the
speed-position switching control and position-speed switching control, the operation is performed at a speed for the
distance if a distance enough to perform the speed change cannot be ensured.

« If the speed changed using the override function is equal to or greater than the value set in [Pr.8] Speed limit value, Speed
limit value over (Warning code: 0991H) occurs and the speed is controlled at the speed set in [Pr.8] Speed limit value.
[Md.39] In speed limit flag is turned on.

[Da.8] Command speed X 50 ><

[Cd.13] Positioning operation
speed override >< 100 X 1 X 50 X 150 X 100 X 200

o
o

[Md.22] Feedrate 1 25 75 50

<

C—mmm

The override value has no Operation occurs at a
effect during deceleration higher speed because
there is not enough
remaining distance

€ - mmmmmmmm e

B

o mmmmm e
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Control precautions

* When the speed is changed using Override function during the continuous path control, the speed change is ignored and

Insufficient remaining distance (Warning code: 0995H) occurs if a distance enough to perform the speed change cannot be

ensured.

Positioning operation

Distance
required for the
speed change
(gray area)

/

[Cd.15] Speed change

Remaining distanceJ

(shaded area)

[

request

[Md.24] Axis warning No.

0

>< Insufficient remaining distance (0995H)

Positioning data No.1

Positioning data No.2

'
'
'
'

v

1 (

« During the deceleration by a stop command or during the automatic deceleration in the position control, Deceleration/stop

speed change (Warning code: 0990H) occurs and the speed cannot be changed using the override function. (The value set

in [Cd.13] Positioning operation speed override is validated after the deceleration stop.)

» To change the speed using the override function during the interpolation control, configure the required setting in the

reference axis.

» To change the speed successively using the override function, set 10 ms or longer as the interval between each speed

change. (If the interval between the speed changes is short, the override value may not be reflected to the speed.)

* When the machine OPR is performed, the speed change using the override function cannot be performed after the start of

the deceleration to the creep speed following the detection of the near-point dog ON. In this case, the speed change

request is ignored.

» Deceleration start flag is not turned on when the deceleration is performed using the override function.
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Setting method

The following shows the data setting and a program example for setting the override value of the axis 1 to 200%.

ESetting data
Set the following data.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.13] Positioning operation 200 Set the new speed in percentage (%). 1513 1613
speed override

For details on the settings, refer to the following.
[Z=" Page 471 [Cd.13] Positioning operation speed override

HETime Charts

The following shows the time chart of the speed change using the override function.

<

Dwell time
I 1

[Cd.184] Positioning start signal

[Cd.190] PLC READY signal
READY signal
([Md.140] Module status: b0)

Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal
Positioning complete signal
([Md.31] Status: b15)

Error detection signal
([Md.31] Status: b13)

>< 200

[Cd.13] Positioning operation
speed override

HEProgram example
Add the following program to the control program, and write it to the CPU module.
[=5~ Page 503 Override program
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Acceleration/deceleration time change function

Acceleration/deceleration time change function is used to change the acceleration/deceleration time during the speed change
to an arbitrary value when the speed change is performed using Speed change function and Override function.

In a normal speed change (when the acceleration/deceleration time is not changed), the acceleration/deceleration time
previously set in the parameters (values in [Pr.9], [Pr.10], and [Pr.25] to [Pr.30]) is set in [Da.3] and [Da.4] of the positioning
data, and the control is performed with that acceleration/deceleration time. However, by setting a new acceleration/
deceleration time ([Cd.10] and [Cd.11]) to the control data, and issuing an acceleration/deceleration time change enable
command ([Cd.12] Acceleration/deceleration time change during speed change, enable/disable selection) to change the
speed when the acceleration/deceleration time change is enabled, the speed will be changed with the new acceleration/
deceleration time ([Cd.10] and [Cd.11]).

Control details

After setting the following two items, perform the speed change to change the acceleration/deceleration time at the speed

change.

» Setting a new value of the acceleration/deceleration time ([Cd.10] New acceleration time value, [Cd.11] New deceleration
time value)

» Enabling the acceleration/deceleration time change ([Cd.12] Acceleration/deceleration time change during speed change,
enable/disable selection)

The following figure shows the operation at the acceleration/deceleration time change.

B\When Acceleration/deceleration time change disabled is set

\

Operation for the acceleration/deceleration time
configured with parameters [Da.3] and [Da.4]

[Cd.15]
Speed change
request

[Cd.12] Acceleration/deceleration time
change during speed change, Disabled
enable/disable selection

BWWhen Acceleration/deceleration time change enabled is set

\

Operation during the acceleration/deceleration
time ([Cd.10 and [Cd.11]) set in buffer memory

[Cd.15]
Speed change
request

[Cd.12] Acceleration/deceleration time i
change during speed change, Disabled >< Enabled
enable/disable selection ‘
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Control precautions

* When 0 is set in [Cd.10] New acceleration time value and [Cd.11] New deceleration time value, the acceleration/
deceleration time is not changed even if the speed change is performed. In this case, the operation is controlled at the
acceleration/deceleration time previously set in the parameters.

New acceleration/deceleration time is valid during the execution of the positioning data for which the speed change was
performed. In the continuous positioning control and continuous path control, even though the speed change is performed

and the acceleration/deceleration time has been changed to the new acceleration/deceleration time ([Cd.10] and [Cd.11]),
the control will be performed at the previously set acceleration/deceleration time when switching to the next positioning
data is performed.

Even if the acceleration/deceleration time change is set to be disabled after New acceleration/deceleration time is
validated, the positioning data for which New acceleration/deceleration time was validated continues to be controlled with

that value. (The next positioning data is controlled at the acceleration/deceleration time set in the parameters in advance.)
[Example]

Speed ——
change

Speed
change

'Acceleration/deceleration

Positioning start
\after the change

[Cd.12] Acceleration/deceleration time

change during speed change, Disabled >< Enabled
enable/disable selection !

« If New acceleration/deceleration time is set to 0 and the speed change is performed after New acceleration/deceleration

time is validated, the operation is controlled at the previous New acceleration/deceleration time.
[Example]

[ et Py it S Sy ety Tyttt )
|

Acceleration/deceleration
after the change
([Cd.10], [Cd.11])

[E

I
|
|
L

\ Speed

Speed
change

Speed
change

Processing during the acceleration/deceleration
1 of the parameter

[Cd.12] Acceleration/deceleration time -
change during speed change, Disabled >< Enabled
enable/disable selection
[Cd.10] New acceleration
time value 0
[Cd.11] New deceleration
time value

1000 0

Pointp

If the speed change is performed when the acceleration/deceleration time change is enabled, New
acceleration/deceleration time becomes the acceleration/deceleration time for the positioning data being
executed. New acceleration/deceleration time remains valid until switching to the next positioning data is
performed. (The automatic deceleration processing at the completion of the positioning is also controlled at
the new deceleration time.)
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Setting method

To use the acceleration/deceleration time change function, write the following data into the positioning module using a
program.

The following shows the data setting and a program example for changing the acceleration/deceleration time of the axis 1 by
the command sent from the CPU module. (In this example, the acceleration time is changed to 2000 ms and the deceleration
time is changed to 0 (the deceleration time is not changed).)

The set data becomes valid when the data is written into the positioning module and the speed change is performed.

ESetting data
Set the following data.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.10] New acceleration time 2000 Set the new acceleration time. 1508 1608
value 1509 1609
[Cd.11] New deceleration time 0 Set the new deceleration time. 1510 1610
value 1511 1611
[Cd.12] Acceleration/deceleration 1 Set 1: Acceleration/deceleration time change enabled. 1512 1612
time change during speed
change, enable/disable
selection

For details on the settings, refer to the following.

[~ Page 470 [Cd.10] New acceleration time value

[=5~ Page 470 [Cd.11] New deceleration time value

[=5~ Page 471 [Cd.12] Acceleration/deceleration time change during speed change, enable/disable selection

HEProgram example
Add the following program to the control program, and write it to the CPU module.
[=5~ Page 504 Acceleration/deceleration time change program
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Torque change function

Torque change function changes the torque limit value during the control. The torque limit value during the control is normally

the value in [Pr.17] Torque limit setting value that was previously set in the parameters. However, by setting a new torque limit
value in [Cd.22] New torque value, the axis control data, and writing it to the positioning module, the torque generated in the
servomotor during the control can be limited with the new torque value. ([Cd.22] New torque value is validated when the value
is written to the positioning module.)

Control details

The setting of [Cd.22] New torque value is reflected to [Md.35] Torque limit stored value when the first [Cd.190] PLC READY
signal is turned on after the power-on. After [Cd.190] PLC READY signal is turned on, the setting of [Cd.22] New torque value

is always reflected to [Md.35] Torque limit stored value every time [Cd.22] New torque value is changed.

To return the value in [Md.35] Torque limit stored value to the value in [Pr.17] Torque limit setting value after the torque is
changed, set 0 in [Cd.22] New torque value and turn off and on [Cd.190] PLC READY signal. (If [Cd.22] New torque value was
0 when [Cd.190] PLC READY signal is turned on, the value in [Pr.17] Torque limit setting value is set to [Md.35] Torque limit
stored value.)

The setting range is between 0 and [Pr.17] Torque limit setting value. When the new torque value is 0, a torque change is
considered not to be performed.

Various operation

ON

[Cd.190] PLC READY signal OFF

[Pr.17] Torque limit 100%
setting value

[Cd.22] New torque value 0%

><25% 0%

I

I

I

I

|

| Torque control performed at | Torque control is performed
| the torque control setting value | at the torque change value in
I
I
I
I
I

| the axis control data (25%) Torque change is ignored

of the parameter (50%)

|
T
|
1
|
|
i

50% >< 25%

[Md.35] Torque limit 100%
stored value

NS Y0
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Control precautions

« If a value other than 0 is set in [Cd.22] New torque value, the torque generated in the servomotor is limited with that value.
To limit the torque with the value set in [Pr.17] Torque limit setting value, set 0 in [Cd.22] New torque value.

» [Cd.22] New torque value is validated when the value is written to the positioning module. (Note that [Cd.22] New torque
value is not validated from when the power supply is turned on to when [Cd.190] PLC READY signal is turned on.)

« If the set value is outside the setting range, Outside new torque value range (Warning code: 0907H) occurs and the torque
is not changed.

» To change the torque successively using the torque change function, set 10 ms or longer as the interval between each
torque change. (If the interval between the torque changes is short, the new torque value may not be reflected to the
torque.)

Setting method

To use the torque change function, write the following data into the positioning module using a program.
The set data is validated when the data is written into the positioning module.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.22] ‘ New torque value - Set the new torque limit value. 1525 1625

For details on the settings, refer to the following.
[=5~ Page 474 [Cd.22] New torque value
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Target position change function

change.

Target position change function changes a target position to a newly specified target position at a specified timing during the
position control (1-axis linear control). The command speed can also be changed simultaneously with the target position

The new target position and command speed are set directly in the buffer memory, and the target position change is
performed by turning on [Cd.29] Target position change request flag.

Control details

The following describes the control details of the target position change function.

» When the address after change is farther from the start point than the positioning address

Positioning address T~Change address
Target position change request

* When the speed is changed simultaneously with the address change

<— Speed after the change

L \<— Speed before
'\ the change

\
\
\
\
\
\
\
)

Positioning address I
Target position change request

Change address

* When the direction of the operation is changed

,,,,,,,,,,,,,,,,,,,

Address 3
after change!

/ 1

! Positioning address

Target position change request ﬂ
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Control precautions

If the positioning movement direction from the stop position to a new target position is reversed, the operation stops once
and the positioning to the new target position is performed.

If a command speed exceeding the speed limit value is set to change the command speed, Speed limit value over (Warning
code: 0991H) occurs, and the new command speed becomes the speed limit value. Also, if a distance to the target value
cannot be ensured due to the command speed change, Insufficient remaining distance (Warning code: 0995H) occurs.
When [Cd.29] Target position change request flag is turned on in the following cases, the target position change request is
ignored and a warning occurs.

Warning Warning name Occurrence condition

code

099BH Target position change not possible During the interpolation control

099CH Target position change not possible While the positioning data whose operation pattern is the continuous path control is executed

099FH Target position change not possible The target position change value (new address) is outside the software stroke limit range.

09A0H

09A1H Target position change not possible The target position change value (new address) is outside the range when [Pr.1] Unit setting is
set to "2: degree".

099DH Target position change not possible When the deceleration stop is performed due to a stop cause

099EH Target position change not possible When Speed change 0 flag ([Md.31] Status: b10) is on

262

When the command speed is changed, the current speed is also changed. When the current speed is used as the next
positioning speed in the continuous positioning, the next positioning operation is performed with the new speed value.
When the speed is set with the next positioning data, that speed becomes the current speed and the operation is performed
at the current speed.

When a target position change request is given during the automatic deceleration in the position control and the movement
direction is reversed, the positioning control to a new position is performed after the positioning has stopped once. If the
movement direction is not reversed, the speed accelerates to the command speed again and the positioning to the new
position is performed.

Even though the speed changes to the constant speed or the output is reversed by performing the target position change
while [Md.48] Deceleration start flag is on, Deceleration start flag remains on. (==~ Page 298 Deceleration start flag
function)

When the speed does not need to be changed, set 0 in [Cd.28] Target position change value (new speed).

When the target position change is performed to the ABS linear 1 in degrees, the positioning to the new target position may
be performed after the deceleration stop was performed once even though the movement direction is not is reversed.

To change the target position successively, set 10 ms or longer as the interval between each target position
change. Set 10 ms or longer interval for the speed change or override after the target position change or for
the target position change after the speed change or override.
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Setting the function from the CPU module

The following shows the data setting and a program example for changing the target position of the axis 1 by the command

sent from the CPU module. (In this example, the target position is changed to 300.0 um and the command speed is changed
to 10000.00 mm/min.)

ESetting data
Set the following data.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.27] Target position change 3000 Set the new address. 1534 1634
value (new address) 1535 1635
[Cd.28] Target position change 1000000 Set the new speed. 1536 1636
value (new speed) 1537 1637
[Cd.29] Target position change 1 Set "1: Target position change request". 1538 1638
request flag

For details on the settings, refer to the following.

[=5~ Page 476 [Cd.27] Target position change value (new address)
(=5~ Page 476 [Cd.28] Target position change value (new speed)
[=5~ Page 476 [Cd.29] Target position change request flag

HETime Charts

The following shows the time chart of the target position change.

\

Dwell time

[Cd.184] Positioning start signal

[Cd.190] PLC READY signal
READY signal
(IMd.140] Module status: b0)

Start complete signal
([Md.31] Status: b14)

[Md.141] BUSY signal

Positioning complete signal
([Md.31] Status: b15)
Error detection signal
([Md.31] Status: b13)

[Cd.27] Target position change value (new address)

[Cd.28] Target position change value (new speed) 1000000

[Cd.29] Target position change request flag

3000 :

EProgram example
Add the following program to the control program, and write it to the CPU module.
[Z=~ Page 505 Target position change program
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12.6 Function Related to Start

As the functions related to start, Pre-reading start function and Start time adjustment function are provided. Each function is
executed by setting parameters or creating and writing a program.

Pre-reading start function

Pre-reading start function does not output pulses while Execution prohibition flag is on if a positioning start request is given
with the Execution prohibition flag on, and starts outputting pulses within 0.88 ms after the off state of Execution prohibition
flag is detected.

Control details

The pre-reading start function is performed by turning on "[Cd.184] Positioning start signal" or executing the dedicated
instruction (GP. PSTRTO) while "[Cd.183] Execution prohibition flag" is on. If the positioning is started while Execution
prohibition flag is on, the positioning data is analyzed but pulses are not output. While Execution prohibition flag is on, the
setting of [Md.26] Axis operation status remains 5: Analyzing. When [Cd.183] Execution prohibition flag is turned off, the pulse
starts outputting pulses within 0.88 ms, and changes [Md.26] Axis operation status to the status (such as Position control and
In speed control) according to the control method used.

The pre-reading start function is invalid if Execution prohibition flag is turned off in the time between when Positioning start
signal is turned on and when the analysis of the positioning data is completed (Ta < Start time). (Ta is the time from when
[Cd.184] Positioning start signal is turned on to when [Cd.183] Execution prohibition flag is turned off.)

data analysis Waiting for execution prohibition flag to turn off

[Md.26]
Axis operation status

>< Position control

Analyzing

V I I 1 1
I I 1 1
I I 1 1
I I 1 1
I I 1 1
I I 1 1
I I 1 1
I I 1 1
I I 1 1
I I 1 1
| | | |
I I 1 [/
. : t
. ! i | |
! ! Start time ! | i
-~ | |
[Cd.184] ON | | ‘ : |
Positioning | OFF TON : — : :
start signal . X | Posmgn!ng ! !
. ! A start timing ! !
. \
[Cd.183] OFF | ON ; X oFF |
Execution i f | [ ( + i
prohibition flag ! ! ' Ta : 0.88 ms or less :
[Md.141] ON ‘ ; ! \\—».
BUSY signal {OFF ; ‘ i foN
| ! |
i Positioning | I
| |
| i
| |
| |
| |

Control precautions

» The time required to analyze the positioning data is up to 7 ms.

« After the positioning data analysis, the system is put in the execution prohibition flag OFF waiting state. Any change made
to the positioning data in the execution prohibition flag OFF waiting state is not reflected on the positioning data. Change
the positioning data before turning on Positioning start signal.

» The data numbers (set in [Cd.3] Positioning start No.) that can be used for the positioning start using the pre-reading start
function are from No.1 to 600. If any number between 7000 to 7004 or 9001 to 9004 is set and the pre-reading start function
is performed, Outside start No. range (Error code: 19A3H) occurs.

 Always turn on Execution prohibition flag at the same time or before turning on Positioning start signal. Pre-reading may not
be started if Execution prohibition flag is turned on after Positioning start signal is turned on and during Ta. The pre-reading
start function is invalid if Execution prohibition flag is turned on after the positioning start (pulse output) is performed while
Execution prohibition flag is off. (The function is enabled at the next positioning start.)
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Program example

The following shows a program example of the pre-reading start function.

BUsing [Cd.184] Positioning start signal

(61)

bInputPreRead ingStartReq bPreReadinzStartReg P
(o ¥53 PLS )
L
bPreReadingStartReq P FHEPG_1 stndxisControlData? - FXBPG_1 stnAxishonitorData
= 3 _Axis DI0] bPositioningStart D _Awis DL0]bStartCorplete D K1 FXG5FG_1 stnbxisControlDats_Axis D
UT¥G30104 0 U1%GB17E Y [0] uPasitionineStarthla D
i+ At At #G15

bInputExecutionProhibitionFla

K1 FHBPG.T strbxisControlDatas Axls,
MOy D[0]uE xecutionProhibitionFlag D

F¥EPG_1 stnAxisContralData2_Axis_
SET Dl0] bPasitioningStart D
UT¥E30104.0

eReleaseReq [ FX5PGE_ 1 stnfxisControlDataZ_Axis_
(124) ¥4 MOVP D[O].uExecutianF'arDhib itiorFlag D
FHEPG 1 stndxisControlData? FXEPGE_1 stnfxishonitorData_  FXEPG_1 stSystemMonitorDa
iz D[0] bPositioningStart D Axis D[0] bStartComplete D ta2 D brBusy_Axis D[0] FHEPG_1 strfwisControlData? Axis_
(1509 UTEEa0104.0 UT¥GETTE UTsE3 1501 0 ssT Di0] bPeositionineStart D
it T 4 UT¥GEEN0A0
FHEPG 1 stnfxishanitorData_
iz DIO] bErrorDetection D
UT¥GEE170
Classification Label Name Description
Module label FX5PG_1.stnAxisMonitorData_Axis_D[0].bErrorDetection_D Error detection signal
FX5PG_1.stSystemMonitorData2_D.bnBusy_Axis_D[0] Axis 1 BUSY signal
FX5PG_1.stnAxisMonitorData_Axis_D[0].bStartComplete_D Axis 1 Start complete signal
FX5PG_1.stnAxisControlData2_Axis_D[0].bPositioningStart_D Axis 1 Positioning start signal
FX5PG_1.stnAxisControlData2_Axis_D[0].uExecutionProhibitionFlag_D Axis 1 Execution prohibition flag
FX5PG_1.stnAxisControlData_Axis_D[0].uPositioningStartNo_D Axis 1 Positioning start number
Global label, local Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
label relay and data device are automatically assigned to the labels.
Label Mame Crata Type Clazz
1 [bPreReadineStartReq P [Eit | . Jwar -]
Labe| Mame Drata Type Class Assign (Device SLabel)
42 |blnputPreReadingStartReq [Bit | . [wARGLOBAL - [¥53 |
43  |blnputExecutionProhibitionFlagRelz azeReq |Bit | |VAR_GLEIBAL - |X54 \
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HEWhen the dedicated instruction (GP.PSTRTO) is used

bInputPreRead ingStartReq EFreRoadineStarties P
(193] 53 FLS
bPreReadingStartReg P F¥5PG_1 stndxisControlData?  FX5PG_1 stnaxzishMonitorData
rereadinestarthea ! _ixis DI0] bPositionineStart D _Awis DL0]bStartComplete D KT FABPG1 stnAxisControlDataZ Axis_
(218 UT¥G30104.0 U1¥GB1TE MO D[0] LE xecutionProkibitionFlag 0
It A A UT¥G30103
S uContralDatal2]
MO
F¥5FG uControlD bCompDevics[0]
GPPS
e _1Hu1IO atal0]
bInputExecutionProhibitionFla
gReleassReq KO FxEPG_1 stnAxisControlDataZ_Axis_
(281) #s4 hC Dl0]LE xecutionProhibitiorF sz D
i 3010
bCormpDeviceld] biSornpDevice[1] K1 LPozitioningExecutionState
(308) RACH
{ t A
bGampDevicel1] uZontrolD uErrd
MOy ata0]
Ko uPositioningE xecutionState
MO
Classification Label Name Description
Module label FX5PG_1.stnAxisMonitorData_Axis_D[0].bStartComplete_D Axis 1 Start complete signal
FX5PG_1.stnAxisControlData2_Axis_D[0].bPositioningStart_D Axis 1 Positioning start signal
FX5PG_1.stnAxisControlData2_Axis_D[0].uExecutionProhibitionFlag_D Axis 1 Execution prohibition flag
Global label, local Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
label relay and data device are automatically assigned to the labels.
Label Mame Crata Type Clazz
1 bPreReadingS tartReq P Eit o -
2 |uControlData ‘Word [Un siened] /Bit String [1 6-bit][0.2) .. |war -
3 bCompDevice Eit(0.1] . |wAR -
4  |uPositioningExe cutionState ‘Word [Siened] o AR =
5 |uErrld Ward [Siened] .. |¥aR -
Labe| Mame Drata Type Class Assign (Device SLabel)
42 |blnputPreReadingStartReq [Bit | . [wARGLOBAL - [¥53 |
43  |blnputExecutionProhibitionFlagRelz azeReq |Bit | |VAR_GLEIBAL - |X54 \
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Start time adjustment function

Start time adjustment function is used together with Quick start function to adjust the time from when a positioning start trigger

is input to when the pulse starts outputting pulses.

Pointp

This function allows users to make a fine adjustment in the start timing without repositioning a sensor.

Control details

The start time adjustment function starts the positioning after a positioning start trigger is input and the time set in [Pr.82] Start

adjustment time elapses, as shown in the following figure.

v
4 —>»  User operation
----- »  System operation
Z Z . >t
ot2 t3 |
« >t >
on s
Start trigger OFF ks---__ E E
[Md.141] BUSY signal N R
[Md.26] Axis operation status Standby X Analyzing E \><Stantime a;djustment in progr€s§ : Position control
[Cd.43] Analysis mode setting 0: Normal analysis mode 1: Pre-analysis mode *
[Md.61] Analysis complete flag 0: Analysis not completed >E< 1: Analysis completed R : 0: Analysis not completed
E i Waiting for ; '
! t1 I start trigger !
BENormal timing time
t1 t2™ t3
0.88t0 1.77 ms External command signal: 20 ps [Pr.82] Start adjustment time
Positioning start signal: 30 ps

*1 The start time for when the quick start function is used.
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Restrictions

» The start time adjustment function is valid only for Quick start.

 For [Pr.82] Start adjustment time, the setting at the analysis of the positioning data is valid.

» Turn on a start trigger after the analysis of the positioning data is completed. If a start trigger is turned on before the
analysis is completed, Pre-analysis incomplete start (Warning code: 09A2H) occurs and the positioning module starts
outputting pulses immediately after the analysis is completed.

Point )’

If a positioning start trigger is turned on before the analysis of the positioning data is completed, the pulse
starts outputting pulses immediately after the analysis is completed and the variation in the start timing
becomes large.

Setting method

To use the start time adjustment function, write the following data into the positioning module using a program.
The set data is validated when the data is written into the positioning module.

Setting item Setting Setting detail Buffer memory address
el Axis 1 Axis 2

[Pr.82] Start adjustment time 0to Set the adjustment time for pulse outputs. 134 284
1000000 0.00 to 10000.00 ms (in increments of 0.01 ms) 135 285

For details on the settings, refer to the following.
[=5~ Page 410 [Pr.82] Start adjustment time

Precautions

Even if a single value is set in [Pr.82] Start adjustment time of multiple positioning modules, the actual start adjustment times
may differ due to the characteristic of each positioning module. If multiple positioning modules start the positioning
simultaneously or a positioning module is replaced, adjust the value in [Pr.82] Start adjustment time again.
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12.7 Absolute Position Restoration Function

Absolute position restoration function restores the absolute position of the specified axis using the absolute position detection
system. When this function is used, the OPR after power off due to an instantaneous power failure and emergency stop is not
required, and the restoration operation at site can be performed easily.

Precautions

An absolute position restoration by the positioning function may turn off Servo ON signal (servo off) for approximately 60 ms +
scan time, and the motor may run unexpectedly. If this causes a problem, provide an electromagnetic brake to lock the motor
during absolute position restoration.

Configuration and preparation of the absolute position detection
system

Configuration

The following figure shows the configuration of the absolute position detection system.

1) Absolute position battery

Lo§

Power—#—  servo
amplifier
“4)
PLC system
I R - S
r 1! CPU ! Positioning ! 110 !
(3) (r jL J'j module module | module ‘
[N [ -
Detector cable H Control signal connector H | | | |
— e —
[ [ [N}
K‘;:::::::::::iiiif‘ ::::::::::ﬂ
[
|
(2) (L- :Q@J Operation |
‘ panel

Servomotor with absolute position detector

Preparation
Prepare the absolute position detection system with caution by referring to the following descriptions.
Component Description
(1) Servo amplifier + Use a Mitsubishi General-Purpose AC Servo which has an absolute position detection function (absolute position

data transfer protocol) equivalent to that of MR-J4-0A.
« Install the battery to the servo ampilifier.
« Validate the absolute position detection function of the servo ampilifier.
For details, refer to the manual for the servo amplifier used.

(2) Servo motor « Use a servomotor with absolute position detector.
For details, refer to the manual for the servo motor used.

(3) Encoder cable « Add a battery power connection cable (BAT/LG signal) to the incremental encoder cable connection.
For details, refer to the manual for the cable used.

(4) PLC system « Establish the communications of absolute position detection data using a CPU module or /O modules (three input
points /three output points).

* Use CPU modules and I/O modules with any number of points.

« Allocating the three input signals in serial order facilitates the control with a program. This also applies to the three
output signals.
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Overview of the absolute position detection system

The detector comprises an encoder for the detection of position in one rotation in addition to the A, B, and Z phase signals for
the position control in normal operation and an accumulative revolution counter for the detection of the number of rotations.
The absolute position detection system detects the absolute position of the machine constantly and stores it with the backup
of the battery irrespective of the state of the power supply to the PLC system. Therefore, once the OP initial setting is
performed at the time of the installation of the machine, no OPR is required even when the power is turned on later. The
restoration of the system can be performed easily even when an instantaneous power failure or an emergency stop occurs.
In addition, because the absolute position data is backed up by a super capacitor in the detector, the absolute position data
will be hold for a specified time even if a cable is disconnected or broken.

Transmission procedure for absolute position signal

The following figure shows the overview of the absolute position signal transmission procedure between a servo amplifier and

a PLC system (CPU module, positioning module, and 1/0 modules).
For details on the communication between the servo amplifier and PLC system, refer to the manual for the servo amplifier
used.

Servo amplifier 1/0 module™ CPU module Positioning module

Absolute position

) « Servo ON signal
detection request

» ABS transfer mode
* ABS request

[Special command] Current position data [Md.20]
Current feed value
G.ABRST1 Md.21]
G.ABRST2 Machine feed value

* Ready to transmit
» ABS bit 0
+ ABS bit 1

Data transmission

Current position data

*1  CPU module input/output is also usable.

Errors during communication

« If a time-out occurs during communication, ABS transmission time out (Error code: 1949H) occurs.
« If transmission data causes a sum error, ABS transmission SUM (Error code: 194AH) occurs.

For corrective actions on errors, refer to the following.

[=5~ Page 522 List of Error Codes
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Connection example

The following figure shows an example of the connection between the PLC system and the Mitsubishi Electric servo amplifier
(MR-J4-A).

Servo amplifier PLC system
MR-J4-A FX5U-32MT/ES

Positioning module

ABS transmission data bit 0 N
22(ABSBO0) » 0(X20) FX5-32ET/ES™
ABS transmission data bit 1
23(ABSB1) > 1(X21)
Ready to transmit
25(ABST) > 2(X22)

Servo turns on
15(SON) < 0(Y20)

ABS transmission mode

17(ABSM) < 1(Y21)
ABS request

18(ABSR) < 2(Y22)

*1 X and Y devices can be configured as desired using programs.
The following table describes the pins used for setting the absolute position detection system.

Signal name Abbreviation | Pin No. | Function and application

ABS transmission mode | ABSM 1772 While the ABSM is on, the servo amplifier is in the ABS transmission mode, and the CN1-22, 23,
and 25 functions are as shown below in this table.

ABS request ABSR 182 The ABSR is turned on when ABS data is requested in the ABS transmission mode.

ABS transmission data ABSBO 22 This signal indicates the lower bit of the two bits of ABS data to be transferred from the servo

bit 0 amplifier to the PLC system in the ABS transmission mode. The ABSBO turns on when this signal
occeurs.

ABS transmission data ABSB1 23 This signal indicates the upper bit of the two bits of ABS data to be transferred from the servo

bit 1 amplifier to the PLC system in the ABS transfer mode. The ABSB1 turns on when this signal
occeurs.

ABS transmission data ABST 25 This signal indicates that the ABS transmission data is ready in the ABS transmission mode.

ready When the data is ready, the ABST is turned on.

*2 When Use in the absolute position detection system is selected in the parameter No.PAQ3, the pin 17 is the ABS transmission mode
(ABSM), and the pin 18 is the ABS request (ABSR). The signals do not return to the original signals even after the data transfer is
completed.

For details on signals of the pin 17 and 18 while the ABS transmission mode is off and the input/output interface, refer to the manual for
the servo amplifier (MR-J4-A).
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Control precautions

» When an absolute position detection system is constructed, absolute position restoration must be performed at least once

after the power supply is turned on or reset. Also, the servo amplifier does not servo on unless the absolute position
restoration is completed.

» For an absolute position detection system, the OP shift function cannot be used together. If these functions are used
together, positional deviation will occur.

« Limitless-feed controls exercised only in a fixed direction, such as the one using a turntable, cannot be performed.

+ Positioning cannot be performed if the movement amount from the OP address exceeds the range of the conditions 1 and
2 shown in the restrictions on movement amounts. (=5~ Page 272 Restrictions on movement amounts)

Restrictions on movement amounts

When performing the positioning in an absolute position detection system, use the system in a range which satisfies the

following conditions 1 and 2.
In the range that does not satisfy the condition 1 and 2, positioning cannot be used in the absolute position detection system
since the proper current value cannot be provided during the absolute position restoration.

Condition 1: Number of output pulses

This condition limits the number of pulses output from the positioning module to a servo amplifier when the positioning is
performed with the OP 0 in the absolute position detection system. In the absolute position detection system, the number of
pulses within the range determined by the following calculation formula can be output to the servo amplifier.

(-32767 x Encoder resolution) < (Number of output pulses) < (32767 x Encoder resolution)

* Maximum rotation range: Zero point £32767 (rev)

» Encoder resolution: 8192 (pulse/rev), 16384 (pulse/rev)

The following table lists the number of output pulses for each detector resolution.

Encoder resolution Number of output pulses
8192 pulse -268427264 to 268427264 pulse
16384 pulse -536854528 to 536854528 pulse

When the electronic gear of the servo amplifier is used, the electronic gear ratio must be considered. The actual range of the
numbers of output pulses is determined by multiplying the range of the number of output pulses above by the inverse number
of the electronic gear ratio.

Electronic gear ratio Encoder resolution Range of the numbers of output pulses
1/10 times 8192 pulse -2684272640 to 2684272640 pulse

16384 pulse -5368545280 to 5368545280 pulse
20 times 8192 pulse -13421363 to 13421363 pulse

16384 pulse -26842726 to 26842726 pulse
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Condition 2: Positioning address

The following positioning addresses can be specified for the positioning module:

Unit setting Range of positioning addresses
mm -214748364.8 to 214748364.7um
inch -21474.83648 to 21474.83647inch
pulse -2147483648 to 2147483647 pulse
degree 0 to 359.99999°

EExample 1

Using the formula 1, this example calculates the positioning address which can be specified in the system with the OP
address 214740000.0 (um).

» Expression 1: (Positioning address) = (Movement amount per pulse) x (Number of output pulses) + (OP address)
+ Condition

Item Value
Movement amount per pulse 0.1 um
Encoder resolution 8192 pulse/rev

« Calculation of the upper limit value and lower limit value of positioning addresses

Upper limit value /lower limit value of positioning addresses Range of positioning addresses
Upper limit value 0.1 x 268427264 + 214740000.0 = 241582726.4 um
Lower limit value 0.1 x (-268427264) + 214740000.0 = 187897273.6 um
Unit: pm
-214748364.8 214748364.7
Specifiable positioning address range
(zero point)
187897273.6 214740000.0 241582726.4
I I R
Range not usable by the Range usable by the!
absolute position detection absolute position detection
system - system B Not configurable R
>

EExample 2

This example shows the positioning address specification range that can be specified when degree is selected as the unit.

* In the absolute position detection system, the rage of the available positioning addresses is from 0° to 359.99999¢,
regardless of the OP address.

* For positioning in one direction, control from maximum to minimum (for address increase: 359.99999°—0°/for address
decrease: 0°—359.99999°) cannot be exercised.
Range not usable by the absolute position detection

system. The current value cannot be successfully
restored when the power is turned on or after a reset.

Zero point

359.99999° 359.99999°

',.-—"’Range not usable by the absolute
x position detection system. The
e current value cannot be successfully
6’0 restored when the power is turned

on or after a reset.
Range usable by the absolute position

detection system (0 - 359.99999°)

» Set the upper/lower limits of the software stroke limit to values between 0° and 359.99999° when using the absolute
position detection system.
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12.8 Function Related to Stop

As the functions related to stop, Stop command processing for deceleration stop function, Continuous operation interrupt
function, and Step function are provided. Each function is executed by setting parameters or creating and writing a program.

Stop command processing for deceleration stop function

Stop command processing for deceleration stop function is provided to set the deceleration curve if a stop cause occurs

during the deceleration stop processing (including automatic deceleration). This function is valid for both trapezoidal and S-
curve acceleration/deceleration processing methods.

For details on the stop cause, refer to the following.

[Z=" Page 71 Stop processing

Stop command processing for deceleration stop function consists of the deceleration curve re-processing function and
deceleration curve continuation function.

Control details

The following shows the operation of the stop command processing for deceleration stop function.

EDeceleration curve re-processing

A deceleration curve is re-processed starting from the speed at the stop cause occurrence to stop, according to the set
deceleration time. If a stop cause occurs during the automatic deceleration of the position control, the deceleration stop
processing stops as soon as the target has reached the positioning address specified in the positioning data currently being

executed.
\% Occurrence of stop factor Deceleration curve in accordance with the
A configured deceleration time
specified positioning address

j Stops immediately after arrival at the

Start of deceleration

stop processing \\ Deceleration curve when a stop factor
(auto deceleration) \\ does not occur
O \
\\
RS

v

HDeceleration curve continuation

The current deceleration curve is maintained after the occurrence of a stop cause. If a stop cause occurs during the automatic
deceleration of the position control, the deceleration stop processing may be completed before the target has reached the
positioning address specified in the positioning data currently being executed.

\% Occurrence of stop factor
A
Start of deceleration

stop processing
(auto deceleration)
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Control precautions

* In the manual control (JOG operation, inching operation, and manual pulse generator operation), the stop command

processing for deceleration stop function is invalid.

The stop command processing for deceleration stop function is valid when 0: Normal deceleration stop is set in [Pr.37] Stop
group 1 sudden stop selection to [Pr.39] Stop group 3 sudden stop selection as the stopping method for the stop cause
occurrence.

The stop command processing for deceleration stop function is invalid when 1: Sudden stop is set in [Pr.37] Stop group 1
sudden stop selection to [Pr.39] Stop group 3 sudden stop selection. (A deceleration curve is reprocessed according to
[Pr.36] Sudden stop deceleration time (starting from the speed at the stop cause occurrence to a stop).) In the position
control (including the position control of the speed-position switching control and position-speed switching control), the

positioning may stop immediately depending on the occurrence timing of the stop cause and the setting of [Pr.36] Sudden
stop deceleration time.

Occurrence of stop factor
\ (sudden stop factor) \Y; Occurrence of stop factor
(sudden stop factor)

Start of automatic deceleration .,
stop processing :

»
»
»
»

Deceleration curve in accordance
with the sudden stop deceleration time

Deceleration curve in accordance
with the sudden stop deceleration time

Start of automatic deceleration

stop processing Deceleration curve when

a stop factor does not occur

Sudden stop just before the specified positioning address Stops immediately after arrival at the specified positioning address

Deceleration curve when
a stop factor does not occur

= >t

Setting method

To use the stop command processing for deceleration stop function, set the following control data in a program. The set data
becomes valid as soon as they are written to the buffer memory. The status of [Cd.190] PLC READY signal is irrelevant.

Setting item Setting Setting detail Buffer memory address
value
[Cd.42] Stop command processing | —> Set the stop command processing for deceleration stop | 1907
for deceleration stop function.
selection * 0: Deceleration curve re-processing
+ 1: Deceleration curve continuation

For details on the settings, refer to the following.
[=5~ Page 465 [Cd.42] Stop command processing for deceleration stop selection
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Continuous operation interrupt function

Continuous operation interrupt function can interrupt the positioning operations in the continuous positioning control and
continuous path control. When the continuous operation is interrupted, the control will stop when the operation of the
positioning data being executed is completed. To interrupt the continuous operation, set 1: Continuous operation interrupt
request for [Cd.18] Continuous operation interrupt request.

In the continuous path control, the deceleration stop is performed according to the deceleration time set in [Da.4] Deceleration
time No.

Operation when the continuous operation is interrupted

\Y
a Stop processing after the stop command turns on
Stop command turns on or Stop processing after reception of the
continuous operation interrupt continuous operation interrupt request
request is received STTTTTTITTIT AT \
Starts

Positioning data No.10 |, Positioning data No.11 | Positioning data No.12

Ll

A

v

Restrictions

» When Continuous operation interrupt request is executed, the positioning will end. Thus, the operation cannot be restarted
after the stop. If [Cd.6] Restart command is issued, Restart not possible (Warning code: 0902H) will occur.

» Even if a stop command is turned on after Continuous operation interrupt request is executed, the continuous operation
interrupt request cannot be canceled. Thus, if the restart is executed after the stop is executed by turning on the stop
command, the operation will stop when the positioning data No. where Continuous operation interrupt request was
executed is completed.

Axis 1
A Continuous operation interrupt request

:

Positioning via
positioning data No.11

L Positioning via positioning data
- No.12 is not executed

End of positioning via the continuous
operation interrupt function

» Axis 2

Positioning via positioning data No.10
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« If the operation cannot be decelerated to a stop because the remaining distance is insufficient when Continuous operation

interrupt request is executed with the continuous path control, the interruption of the continuous operation will be

postponed. The interruption is executed until the positioning data No. that secures a sufficient remaining distance, the

positioning data No. set to positioning complete (pattern: 00), or the positioning data No. set to continuous positioning

control (pattern: 01).

\

Starts

N

Due to insufficient remaining distance, could not stop
at the positioning No. executed even though there
was a continuous operation interrupt request No.

N

A
Continuous operation interrupt request

\\

Stop processing when a stop was not
possible via positioning data No.10

¥

v

Positioning data No.10

ol

Positioning data No.11

Positioning data No.12

»l

<

A4

» When no operation is performed (when [Md.141] BUSY signal is off), the continuous operation interrupt request is not

accepted. The request is cleared to 0 at a start or restart.

Control data requiring settings

Set the following data to interrupt the continuous operation.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.18] Continuous operation 1 Set 1: Continuous operation interrupt request. 1520 1620

interrupt request

For details on the settings, refer to the following.

(==~ Page 473 [Cd.18] Continuous operation interrupt request
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Step function

Step function is used to check each operation of the positioning control.

This function is used in debugging work for the major positioning controls.

The positioning operation in which the step function is used is called a step operation.

In step operations, the timing for stopping the control can be set. The setting is called the step mode. The control stopped by
a step operation can be continued by using Step start request.

Relation between the step function and various controls

The following table shows the relation between Step function and various controls.
O: Set as required
X : Setting not possible

Control type Step function Step applicability
OPR control Machine OPR control X Step operation not possible
Fast OPR control X
Major positioning control | Position control 1-axis linear control O Step operation possible
2-axis linear @)

interpolation control

1-axis fixed-feed control | O

2-axis fixed-feed control | O

2-axis circular O
interpolation control

1/2-axis speed control X Step operation not possible

Speed-position switching control, Position-speed O Step operation possible
switching control

Other controls Current value change O
JUMP instruction, NOP X Step operation not possible
instruction
LOOP to LEND

Manual control JOG operation, Inching operation X Step operation not possible

Manual pulse generator operation X

Step mode

In step operations, the timing for stopping the control can be set. The setting is called the step mode. (Step mode is set in the
control data [Cd.34] Step mode.)
Step mode is classified into the following two types.

EDeceleration unit step

The operation stops at the positioning data requiring automatic deceleration. (A normal operation will be performed until the
positioning data No. requiring automatic deceleration takes its turn. Once the turn comes, the positioning data will be
executed, and the operation will automatically decelerate and stop.)

EData No. unit step

The operation automatically decelerates and stops for each positioning data. (Even in the continuous path control, the
automatic deceleration and the stop will be forcibly performed.)
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Step start request

The control stopped by a step operation can be continued by using Step start request. (Step start request is set in the control
data [Cd.36] Step start request.) Once accepted, the setting of [Cd.36] Step start request is automatically cleared.
The following table shows the results of starts using the step start request during the step operation.

Stop state in the step operation

[Md.26] Axis operation
status

[Cd.36] Step start request

Result of step starts

The positioning of the step operation has | Step standby 1: Step continue The next positioning data No. is

normally stopped. performed.

The positioning of the step operation has | Stopped 1: Step continue Step not possible (Warning code: 0996H)
not normally stopped. Error

(due to stop signal or an error)

Step not possible (Warning code: 0996H) will occur and the step operation will not be continued if [Md.26] Axis operation

status is other than "-2: Step standby" or Step valid flag is off when the step start request is set.

Using the step operation

The following figure shows the procedure for checking positioning data in the step operation.

C o )

| Turn on the step enabled flag

| Transition to step mode

Set "[Cd.35] Step valid flag" to "1" (perform step operation).

Transition to step mode by configuring "[Cd.34] Step mode".

| Start positioning

Error stop

NO

One positioning step
completes successfull

NO

Set "[Cd.6] Restart command" to "1" (restart operation) and

| Start positioning again check that the stopped positioning data functions correctly.

All positioning operations

YES are complete

Set "[Cd.36] Step start request" to "1" (continuous steps) and

| Continue step operation check that the next positioning data functions correctly.

| Turn off the step enabled flag

D

Set "[Cd.35] Step valid flag" to "0" (no step operation).
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Control details

EDeceleration unit step
The following figure shows a step operation during Deceleration unit step.

ON
[Cd.35] Step valid flag lOFF
ON
[Cd.184] Positioning FE
start signal ON
[Md.141] BUSY signal OiT Y
ON ON
Positioning complete signal OFF
([Md.31] Status: b15) Vv
T y Dwell time
Positioning | t
Positioning data No. No.10 No.11
[Da.1] Operation pattern " 00

N

J

Y
Positioning is performed in steps of automatic deceleration instead of positioning numbers.

EData No. unit step

The following figure shows a step operation during Data No. unit step.

ON

[Cd.35] Step valid flag

ON

OFF

[Cd.184] Positioning start OFF
signal

[Md.141] BUSY signal OFF

Positioning complete signal OFF

|ON

([Md.31] Status: b15)

\4
Positioning T
T

[Cd.36] Step start request

Positioning data No.

1
I
1
l
|
1
I
l
l
I
1
l
|
l
I
1
|
I
l
l
|
)
I
1
|
I
1
l
|
l
|
l
[Da.1] Operation pattern :
l
1

I
:
I I
I I
I I
! ! Dwell time
I I
. . d t
I ] [}
| I |
00H | X 0tH X 00H!
I I I
I I I
No.10 ! ! No.11 !
I I I
I I I
I I I
11 ! ! 01 ,
I I I
I I I
%(—J %(—/

Positioning is performed in steps of positioning data numbers even when using the control (11) operation pattern.

Control precautions

» When a step operation is performed using the positioning data for the interpolation control, the step function settings are

performed for the reference axis.

* When Positioning start signal is turned on while Step valid flag is on and [Md.26] Axis operation status is Step standby, the

280

step operation will start from the beginning. (The step operation will be performed from the positioning data set in [Cd.3]

Positioning start No.)
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Setting the step function

To use the step function, set the following data into the positioning module using a program. For the setting timing, refer
tol==" Page 279 Using the step operation refer to the following. The set data is validated when the data is written into the
positioning module.

Setting item Setting Setting detail Buffer memory address
el Axis 1 Axis 2
[Cd.34] Step mode — Set either 0: Carry out step operation in deceleration 1544 1644
units or 1: Carry out step operation in data No. units.
[Cd.35] Step valid flag 1 Set 1: Carry out step operation. 1545 1645
[Cd.36] Step start request - Set 1: Step continue, depending on the stop status. 1546 1646

For details on the settings, refer to the following.

(=5~ Page 477 [Cd.34] Step mode

[Z=" Page 477 [Cd.35] Step valid flag
[=5~ Page 478 [Cd.36] Step start request
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12.9 Other Functions

As other functions, Skip function, M code output function, Teaching function, Command in-position function, Acceleration/
deceleration processing function, Deceleration start flag function, During uncompleted OPR operation setting function, and
Interrupt function. Each function is executed by setting parameters or creating and writing a program.

Skip function

Skip function is used to perform the deceleration stop on the positioning data No. executed when Skip signal was input, and to
execute the next positioning data No.

This function uses the positioning data for which "01: Continuous positioning control" or "11: Continuous path control" is set in
[Da.1] Operation pattern during positioning.

Relation between the skip function and various controls

The following table shows the relation between Skip function and various controls.
O: Set as required
X: Setting not possible

Control type Skip function Skip operation applicability
OPR control Machine OPR control X Skip operation not possible
Fast OPR control X
Major positioning control | Position control 1-axis linear control O Skip operation possible
2-axis linear O
interpolation control
1-axis fixed-feed control | O
2-axis fixed-feed control | O
2-axis circular
interpolation control
1/2-axis speed control X Skip operation not possible
Speed-position switching control O Skip operation possible
Position-speed switching control X Skip operation not possible
Other controls Current value change @] Skip operation possible
JUMP instruction, NOP X Skip operation not possible
instruction
LOOP to LEND
Manual control JOG operation, Inching operation X Skip operation not possible
Manual pulse generator operation X

Control details

The following figure shows the operation of the skip function.

z

Positioning T

| | |
ON, I I
[Cd.184] Positioning | 1 |
start signal QFF | | ! i—
. 1ON |
[Md.141] BUSY signal OFF |
! -
i | ON
Positioning complete signal OFF : : :
([Md.31] Status: b15) v : : :
| N
/

>t

\ !
. I

Deceleratién via the skip signal
|

_zg_-

Skip signal OFF :
|
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Control precautions

* When Skip signal is turned on during positioning of the positioning data for which Positioning complete is set in [Da.1]

Operation pattern, the operation is completed after the deceleration stop.

* When the control is skipped (when Skip signal is turned on during the control), the Positioning complete signal ([Md.31]

Status: b15) will not turn on.

* When Skip signal is turned on during the dwell time, the remaining time of the dwell time will be ignored, and the next

positioning data will be executed.

« To skip a control during the interpolation control, turn on the skip signal of the reference axis. When the skip signal of the

reference axis is turned on, the deceleration stop will be performed for every axis, and the next positioning data of the

reference axis will be executed.

* M code ON signals ([Md.31] Status: b12) do not turn on when the M code output is set to the AFTER mode (When 1:
AFTER mode is set in [Pr.18] M code ON signal output timing). (In this case, the M code will not be stored in [Md.25] Valid

M code.)

* No positioning data can be skipped in the speed control and the position-speed switching control.

« If Skip signal is turned on while M code signal is on, the transition to the next data No. is not performed until M code signal

is turned off.

Setting the function from the CPU module

The following shows a setting example and program example for skipping the control being executed in the axis 1 by a

command sent from the CPU module.

ESetting data
Set the following data.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.37] ‘ Skip command 1 Set 1: Skip request. 1547 1647

For details on the settings, refer to the following.
(=5~ Page 478 [Cd.37] Skip command

HEProgram example
Add the following program to the control program, and write it to the CPU module.
(=5~ Page 504 Skip program
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Setting the function using an external command signal

The skip function can also be executed using an external command signal.
The section shows a setting example and program example for skipping the control being executed in the axis 1 using an

extern

al command signal.

ESetting data

Set the following data to execute the skip function using an external command signal.

Setting item Setting Setting detail Buffer memory address
vl Axis 1 Axis 2
[Pr.42] External command function | 3 Set 3: Skip request. 62 212
selection
[Cd.8] External command valid 1 Set 1: Validate external command. 1505 1605

For details on the settings, refer to the following.
(=5~ Page 410 [Pr.42] External command function selection

[=5~ Page 469 [Cd.8] External command valid

EProgram example
Add the following program to the control program, and write it to the CPU module.

bEkipFunctions
electionReq k3 FXEPG 1 stnParameter Axis D
0] MOWP [0] uExternalCormmand FunctionSelection D
I ¥ GE2
K1 FHEPG_1 stndxisControlData_Axis D
RACHP [0] UExternalCormand Valid_D
Classification Label Name Description
Module label FX5PG_1.stnParameter_Axis_D[0].uExternalCommandFunctionSelection_D Axis 1 External command function

selection

FX5PG_1.stnAxisControlData_Axis_D[0].uExternalCommandValid_D

Axis 1 External command valid

Global label, local

label

Labe| Mame
97  |bSkipFunctionSelactionReag

Data Type
[Eit

Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
relay and data device are automatically assigned to the labels.

Clazs Aszign (Device SLabel)

| .. |wARGLOBAL -
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M code output function

M code output function is used to command a subsidiary work (such as clamping, drilling, and tool replacement) related to the

positioning data being executed.

When M code ON signal ([Md.31] Status: b12) turns on during positioning, a number called an M code is stored in [Md.25]
Valid M code.

The value set in [Md.25] Valid M code is read from the CPU module, and used to command a subsidiary work. An M code can
be set for each positioning data. (Set the M code in [Da.10] M code, one of the setting items of positioning data.)

Output timing of M code ON signal

M code output function can set the output (storage) timing of M codes. (The M code is stored in [Md.25] Valid M code when M

code ON signal is turned on.)

The following two types of timing for outputting M codes are provided: WITH mode and AFTER mode.

EWITH mode
M code ON signal ([Md.31] Status: b12) turns on at the positioning start, and an M code is stored in [Md.25] Valid M code.

, |

[Cd.184] Positioning start signal :ON :

OFF[ 1 !

\ |

[Md.141] BUSY signal o :

OFF !

—_— |

M code ON signal ON K
(IMd.31] Status: b12) OFF

y

I

[Cd.7] M code ON signal OFF request 0: 0
|
|

[Md.25] Valid M code Xm1

Dwell time

Positioning

d— <
™

A S
3
I

I
]
: 01

[Da.1] Operation pattern 00

*1  m1 and m2 represent the configured M codes.
BAFTER mode

M code ON signal ([Md.31] Status: b12) turns on at the completion of positioning, and an M code is stored in [Md.25] Valid M
code.

'ON | |
[Cd.184] Positioning i —
start signal OFF| 1 l l
ION I I
[Md.141] BUSY signal ; :
OFF | |
oN ! |—
M code ON signal
(IMd.31] Status: b12) OFF "
[Cd.7] M code ON signal 0 0

OFF request

*
-

[Md.25] Valid M code

Positioning

)

Y S |-
3
R

[Da.1] Operation pattern 01 00

____![_______><_____
3

4H<
e Sty o 1

*1  m1 and m2 represent the configured M codes.
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M code ON signal OFF request

When M code ON signal ([Md.31] Status: b12) turns on, the signal must be turned off by a program. To turn off M code ON

signal, set 1 (M code ON signal is turned OFF) in [Cd.7] M code ON signal OFF request.

Setting item Setting Setting detail Buffer memory address
il Axis 1 Axis 2
[Cd.7] M code ON signal OFF 1 Set 1: M code ON signal is turned OFF. 1504 1604

request

For details on the settings, refer to the following.

(=5~ Page 469 [Cd.7] M code ON signal OFF request
If M code ON signal is not turned off, the following processing will be performed. (The processing depends on the setting of
[Da.1] Operation pattern.)

[Da.1] Operation pattern

Processing

00 Independent positioning control The next positioning data No. will not be executed until M code ON signal is turned off.
(positioning complete)
01 Continuous positioning control
" Continuous path control The next positioning data No. is performed. If an M code is set to the next positioning data, M code
ON signal ON (Warning code: 0992H) will occur.

286

[Cd.184] Positioning
start signal

[Md.141] BUSY signal

M code ON signal
([Md.31] Status: b12)

[Cd.7] M code ON signal
OFF request

[Md.25] Valid M code

Positioning

[Da.1] Operation pattern

oFr 1|
| ON
OFF
ON
OFF

00

*1  m1 through m3 represent the configured M codes.

A warning is triggered at this timing.

Point ;>

If the M code output function is not required, set 0 in [Da.10] M code, one of the setting items of positioning

data.
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Control precautions

During the interpolation control, M code ON signal of the reference axis is turned on.

M code ON signal will not turn on if 0 is set in [Da.10] M code. The M code will not be output, and the previously output
value will be held in [Md.25] Valid M code.)
If M code ON signal is on at the positioning start, M code ON signal ON start (Error code: 19A0H) will occur, and the

positioning will not start.

If [Cd.190] PLC READY signal is turned off, M code ON signal will turn off and 0 will be stored in [Md.25] Valid M code.

If the positioning operation time is short in the continuous path control, there will not be enough time to turn off M code ON
signal, and M code ON signal ON (Warning code: 0992H) may occur. To avoid the warning, set 0 in [Da.10] M code of the
positioning data in that section to prevent the M code from being output.

When the AFTER mode is set in the speed control, the M code is not output and the M code ON signal is not turned on.

If 9003 is set in [Cd.3] Positioning start No. and the current value change is performed, the M code output function is
disabled.

If two positioning data, one in the AFTER mode and the other in the WITH mode, are successively executed in the
continuous path control, M code ON signal ON (Warning code: 0992H) occurs when the target data switches from the one
in the AFTER mode to the one in the WITH mode. To avoid the warning, set 0 in [Da.10] M code of the positioning data in

that section to prevent the M code from being output.

Setting method

The following shows the settings required for the M code output function.

HTo specify the M code ON signal output timing separately for each positioning data

To specify the M code ON signal output timing separately for each positioning data, use "[Da.27] M code ON signal output

timing".

The following settings are required to use the parameter.

» Set an M code number in [Da.10] M code, one of the setting items of positioning data.

« Set the timing to output an M code ON signal ([Md.31] Status: b12) in "[Da.27] M code ON signal output timing" of the
positioning data.

HTo specify the same M code ON signal output timing for all positioning data

Set "[Pr.18] M code ON signal output timing". The same M code ON signal output timing can be set for each positioning data

in a batch. When "[Pr.18] M code ON signal output timing" is used, set 0 in "[Da.27] M code ON signal output timing". When a

value other than 0 is set, "[Da.27] M code ON signal output timing" is enabled. (The setting of "[Pr.18] M code ON signal

output timing" is validated at the rising edge (when turned off and on) of [Cd.190] PLC READY signal.)

The following settings are required to use the parameter.

» Set an M code number in [Da.10] M code, one of the setting items of positioning data.

» Set "0: Use the setting value in "[Pr.18] M code ON signal output timing"" (initial value) in "[Da.27] M code ON signal output
timing" of the positioning data.

* Set the timing to output an M code ON signal ([Md.31] Status: b12) in the detailed parameter "[Pr.18] M code ON signal
output timing".
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EBuffer memory to be used

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Pr.18] M code ON signal output - Set the output timing of M code ON signal. 27 177
timing * 0: WITH mode
* 1: AFTER mode
[Da.27] M code ON signal output — Set the M code ON signal output timing for each 2003+N"1 8003+N""
positioning data. (b0 to b1) (b0 to b1)

timing

* 0: Use the set value of "[Pr.18] M code ON signal
output timing"

* 1: WITH mode

* 2: AFTER mode

*1 N indicates the offset address of each positioning data.
N = ((Positioning data No.) - 1) x 10

Reading M codes

An M code is stored in the following buffer memory address when M code ON signal turns on.

Monitor item Monitor | Monitor details Buffer memory address
value Axis 1 Axis 2
[Md.25] Valid M code - Stores the M code number ([Da.10] M code) set in the 808 908

positioning data.

For details on the stored contents, refer to the following.
(=5~ Page 453 [Md.25] Valid M code

HEProgram example
The following shows a program example for reading [Md.25] Valid M code to the CPU module. Read M codes not as rising

edge instructions but as ON execution instructions.

FREPG_1 stndxisMonitorDat

a iz D[0] bMoodeOn D
u =)

FHEPGE_ 1 stnéxishionitorDat

utalidhicode

] 1¥GE17.0 WMoY adxis DI0]uvslidicode D
II U1¥G:
Classification Label Name Description

Module label

FX5PG_1.stnAxisMonitorData_Axis_D[0].uValidMcode_D

Axis 1 Valid M code

Global label, local

label

Label Mame
1 ualidMcode

Crata Type

|W0rd [Unsigned] /Bt String [1 6-hit] |

[war

Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
relay and data device are automatically assigned to the labels.

Class

o
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Teaching function

Teaching function is used to set the address where the target is positioned using the manual control operation (JOG
operation, inching operation, or manual pulse generator operation) in the positioning addresses ([Da.6] Positioning address/
movement amount, [Da.7] Arc address).

Control details

ETeaching timing
Teaching is executed using a program while [Md.141] BUSY signal is off. (During a manual control operation, teaching can be
performed even when an error or a warning occurs as long as the axis is not in the BUSY state.)

BAddresses for which teaching is possible
The target address for teaching is the current feed value ([Md.20] Current feed value) having the OP as a reference. The

movement amount for positioning in the incremental system cannot be set. The teaching function sets the current feed value
in [Da.6] Positioning address/movement amount or [Da.7] Arc address.

EDedicated instruction GP.TEACHO

If the dedicated instruction GP.TEACHO, provided for the execution of the teaching function, is used, a program can be easily
created. For details on the dedicated instructions, refer to the following.

L[] MELSEC iQ-F FX5 Programming Manual (Instructions, Standard Functions/Function Blocks)

Control precautions

 Before performing the teaching, Machine OPR must be performed to establish the OP. (When the current value change is

performed, [Md.20] Current feed value may not show the absolute address having the OP as a reference.)

Teaching cannot be performed for positions that cannot be targeted using the manual control (positions to which the
workpiece cannot physically move). (During the operation that refers to a center point outside the moveable range such as
the circular interpolation control operation with a center point specified, teaching cannot be performed for [Da.7] Arc
address.)

If an axis is in the BUSY state, the teaching cannot be performed to the axis.

Written positioning data is stored in the buffer memory. Data in the buffer memory is cleared when the CPU module is
powered off or reset. For this reason, it is recommended to register positioning data in the module extension parameter file
of the CPU module or the positioning module by performing the module data backup when the positioning operation is
normally completed.

The number of module data backups using a program after the power is turned on once or the CPU module is reset is
limited to up to 25 times (including the number of module data initializations). If the writing operation is executed 26th times,

Flash ROM write number error (Error code: 1080H) will occur. If this error occurs, reset the error, power off and on the
module again, or reset the CPU module.

Writing to the flash ROM of the positioning module can be executed up to 100000 times. If the number of writing to the flash
ROM exceeds 100000 times, writing data to the flash ROM may become impossible and Flash ROM write error (Error
code: 1931H) will occur.
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Data used in teaching

The following control data is used in teaching.

Setting item

Setting
value

Setting detail

Buffer memory address

Axis 1

Axis 2

[Cd.1]

Module data backup
request

1

Write the data in the buffer memory to a storage

destination specified by the extension parameter

storage setting. (Positioning data and block start data)

* 0: Not requested

* 1: Requested (After the data is written, 0 is
automatically stored.)

1900

[Cd.38]

Teaching data selection

Set the write destination of Current feed value.

* 0: Written to [Da.6] Positioning address/movement
amount.

* 1: Written to [Da.7] Arc address.

1548

1648

[Cd.39]

Teaching positioning data
No.

Specify the target data No. for teaching.

(Teaching is performed when the set value is 1 to 600.)
When the teaching has been completed, this data is
cleared to 0.

1549

1649

For details on the settings, refer to the following.
[Z=~ Page 464 [Cd.1] Module data backup request
(=5~ Page 478 [Cd.38] Teaching data selection

[=5~ Page 478 [Cd.39] Teaching positioning data No.
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Teaching procedure

The following figure shows the procedure for the teaching operation.

EExample 1

The following figure illustrates the process of teaching for [Da.6] Positioning address/movement amount (example with the

axis 1).

< Start

Return to the axis 1 machine
zero point position.

NO

»
»

Use manual operation to
move to the target position.

!

Select "Set "[Da.6] Positioning
address/movement amount"
with the current value" as the
teaching data.

Set the positioning data number
to use for the teaching process.

Confirm that the teaching
process is complete.

Do you want to
stop the teaching
process?

Turn off "[Cd.190] PLC READY
signal".

A4

Back up the module data.

A 4

Confirm completion of module

data backup

C End

eeeceececees This is performed via JOG operation, inching operation,
or manual pulse generator operation.

sessssssssee Set buffer memory address [1548] to "0".

esessessesse Setbuffer memory address [1549] to the positioning data number.

sesccscccese Confirm that buffer memory address [1549] is "0".

sesseseseess Set buffer memory address [1900] to "1".

esssssssseee Confirm that buffer memory address [1900] is "0".
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HEExample 2

The following figure illustrates the process of teaching for [Da.7] Arc address and then continuing onto [Da.6] Positioning

address/movement amount (example for the 2-axis circular interpolation control with a sub point specified on the axis 1 and

2).

Start

C

Return to the axis 1 and axis
machine zero point positions.

292

»
»

Use manual operation to
move to the circular

interpolation sub point.”

Select "Set "[Da.7] Arc address”
with the current value" as the
teaching data.

Set the positioning data number
to use for the teaching process.

Confirm that the teaching
process is complete.

Run the teaching process for the
circular sub point address for

axis 2.
=2

Use manual operation to move to
the circular interpolation end
point.™

Select "Set "[Da.6] Positioning
address/movement amount" with
the current value" as the teaching
data.

Set the positioning data
number to use for the teaching
process.

Confirm that the teaching
process is complete.
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This is performed via JOG
operation, inching
operation, or manual pulse
generator operation.

coee

Teaching process for the circular sub point address of axis 1

Set buffer memory
address [1548] to "1".

.o

Set buffer memory address
««++ [1549] to the positioning
data number.

Confirm that buffer
«+++ memory address [1549] is
"o

Use buffer memory
addresses [1648] and

«ees [1649] to perform the
teaching process in the
same manner as that for
axis 1.

This is performed via JOG

..., operation, inching operation,
or manual pulse generator
operation.

Teaching process for the circular end point address of axis 1

Set buffer memory address
°***[1548] to "0".

«ess address [1549] to the
positioning data number.

Confirm that buffer
«++e memory address [1549]

Set buffer memory E
is "0". :

@)

4

A

(1

l

Run the teaching process for the
circular sub point address for axis 2.

Do you want to stop the
teaching process?

Turn off the "[Cd.190] PLC READY
signal"

A 4

Back up the module data.

A 4

Confirm completion of module

data backup

( End

Use buffer memory
addresses [1648] and [1649]
to perform the teaching
process in the same manner
as that for axis 1.

Set buffer memory
address [1900] to "1".

Confirm that buffer memory
°*** address [1900] is "0".



HOperation chart

(axis 2)
Forward direction
A

Circular interpolation motion

*1 Sub point address
*2 End address

(arc address)

(positioning address)

OP address

(current stop position)
Reverse direction 7< Forward direction (axis 1)

Arc center point

Zero point‘

Reverse direction

*1 The sub point address is stored in Arc address.
*2 The end point address is stored in Positioning address via teaching.

Program example for the teaching

The following shows a program example for setting (writing) the positioning data obtained by the teaching function in the

positioning module.

ESetting conditions
When setting the current feed value as a positioning address, write it while BUSY signal is off.

EProgram example
The following shows a program example to perform the teaching of the axis 1 using the dedicated instruction GP.TEACH1.

(1) Time chart
Move the workpiece to a target position using the JOG operation (inching operation or manual pulse generator operation).

[Example]

/ Target position
t

[Cd.190] PLC READY signal

[Cd.181] Forward JOG start signal g

READY signal
([Md.140] Module status: b0)

[Md.141] BUSY signal

Error detection signal
([Md.31] Status: b13)

[Md.20] Current feed value n1 nx n2

< >l

Teaching possible Teaching not possible Teaching possible
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(2) Program example
Perform the teaching operation with the following program.
[=5~ Page 505 Teaching program

Point

« Before setting positioning data, check the teaching function and teaching procedure.

» The positioning addresses to be written are absolute address (ABS) values.

* When the positioning operation is normally completed with the written positioning data, registering the
positioning data in the flash ROM of the positioning module is recommended.

Command in-position function

Command in-position function checks the remaining distance to the stop position during the automatic deceleration of the
positioning control, and turns on the flag. This flag is called Command in-position flag. The command in-position flag is used
as a front-loading signal indicating beforehand the completion of the position control.

Control details

The following shows the control details of the command in-position function.

* When the remaining distance to the stop position during the automatic deceleration of the position control becomes equal
to or less than the value set in [Pr.16] Command in-position width, the Command in-position flag ([Md.31] Status: b2) is
turned on.

Positioning i i
ON | |

Command in-position flag T
(IMd.31] Status: b2) OFF

Command in-position width setting value

» The command in-position width check is performed every 0.88 ms.

Control precautions

* The command in-position width check will not be performed in the following cases.
Speed control

In speed control of the speed-position switching control

In speed control of the position-speed switching control

Vv Command in-position width setting value Speed—Position switch

Start of position Start of speed-position
control switching control

Command in-position width setting value

Command in-position flag

\ON ‘ |
(IMd.31] Status: b2) OFF T i T

Execution of command in-position width check ! 'Execution of command in-position width check
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« Command in-position flag will be turned off in the following cases. (0 will be stored in [Md.31] Status: b2.)

At the position control start

At the speed control start

At the start of the speed-position switching control or position-speed switching control

At the OPR control start

At the JOG operation start

At the inching operation start

When the manual pulse generator operation is enabled

* [Pr.16] Command in-position width and Command in-position flag ((Md.31] Status: b2) of the reference axis are used during
the interpolation control. When [Pr.20] Interpolation speed specification method is "0: Composite speed", the command in-
position width check is performed in the remaining distance on the composite axis (line or arc connecting the start point
address and end point address).

Setting method

To use the command in-position function, set the required value in the parameter shown in the following table, and write it to
the positioning module. The settings are validated at the rising edge (when turned off and on) of [Cd.190] PLC READY signal.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.16] Command in-position - Set the remaining distance to the stop position of | 100 24 174
width the position control to turn on Command in- 25 175
position flag.

For details on the settings, refer to the following.
(=5~ Page 396 [Pr.16] Command in-position width

Checking the status of Command in-position flag

The status of Command in-position flag is stored in the following buffer memory address.

Monitor item Monitor | Monitor details Buffer memory address
value Axis 1 Axis 2
[Md.31] ‘ Status - Command in-position flag is stored in the b2 position. 817 917

For details on the stored contents, refer to the following.
[=5~ Page 456 [Md.31] Status

Point

» Parameters are set for each axis.
« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many
programs and devices are required. The execution becomes complicated, and the scan times will increase.
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Acceleration/deceleration processing function

Acceleration/deceleration processing function adjusts the acceleration/deceleration of each control to the acceleration/
deceleration curve suited for the target device. Setting the acceleration/deceleration time changes the slope of the
acceleration/deceleration curve. One of the following two methods can be selected for the acceleration/deceleration curve:
» Trapezoidal acceleration/deceleration

« S-curve acceleration/deceleration

Control details and setting of Acceleration/deceleration time 0 to 3

For the positioning module, four acceleration times and four deceleration times can be set. The different acceleration/
deceleration times can be applied to the operations such as the positioning control, JOG operation, and OPR operation. Set
the required values for the acceleration/deceleration times in the parameters shown in the following table, and write them to
the positioning module. The set data is validated when the data is written into the positioning module.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory

[Pr.9] Acceleration time 0 - Set an acceleration time within the range of 1 to | 1000 12 162
8388608 ms. 13 163
[Pr.25] Acceleration time 1 - 1000 36 186
37 187
[Pr.26] Acceleration time 2 - 1000 38 188
39 189
[Pr.27] Acceleration time 3 - 1000 40 190
41 191
[Pr.10] Deceleration time O - Set a deceleration time within the range of 1 to 1000 14 164
8388608 ms. 15 165
[Pr.28] Deceleration time 1 - 1000 42 192
43 193
[Pr.29] Deceleration time 2 - 1000 44 194
45 195
[Pr.30] Deceleration time 3 - 1000 46 196
47 197

For details on the settings, refer to the following.

(=5~ Page 393 [Pr.9] Acceleration time 0, [Pr.10] Deceleration time 0
(=5~ Page 402 [Pr.25] Acceleration time 1 to [Pr.27] Acceleration time 3
[=5~ Page 402 [Pr.28] Deceleration time 1 to [Pr.30] Deceleration time 3

Control details and setting of Acceleration/deceleration method setting

In the acceleration/deceleration method setting, an acceleration/deceleration processing method is selected and set. The set
acceleration/deceleration processing is applied to the acceleration/deceleration in all operations (excluding the inching
operation and manual pulse generator operation). The following two acceleration/deceleration processing methods are
provided.

ETrapezoidal acceleration/deceleration processing method
In this method, the linear acceleration/deceleration is performed based on the acceleration time, deceleration time, and speed
limit value set by users.

Speed

Time
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BS-curve acceleration/deceleration processing method
In this method, the motor burden at the start and stop is reduced.

The acceleration/deceleration is reduced gradually, based on the acceleration time, deceleration time, speed limit value, and
the value set in [Pr.35] S-curve ratio (1 to 100%) set by users.

Speed

Time

When an event that generates a speed change request occurs during the S-curve acceleration/deceleration processing (when
a speed change request is given or Stop signal is turned on), the S-curve acceleration/deceleration processing begins at that

point.

No speed change request

Acceleration speed change

Command speed before speed

change

e Speed change request

Deceleration speed change

Set the required values for Acceleration/deceleration method setting in the parameter areas shown in the following table, and

write them to the positioning module. The set data is validated when the data is written into the positioning module.

Setting item Setting | Setting detail Initial value | Buffer memory address
value at the Axis 1 Axis 2
factory
[Pr.34] Acceleration/ - Set the acceleration/deceleration method. 0 52 202
deceleration processing « 0: Trapezoidal acceleration/deceleration
selection processing
« 1: S-curve acceleration/deceleration
processing
[Pr.35] S-curve ratio - Set the acceleration/deceleration curve when 1 100 53 203
is set in [Pr.34] Acceleration/deceleration
processing selection.

For details on the settings, refer to the following.

(=5~ Page 404 [Pr.34] Acceleration/deceleration processing selection
[=5~ Page 405 [Pr.35] S-curve ratio

Precautions

When a stepping motor is used, the acceleration increases around the inflection point in the S-shaped curved line compared

with the trapezoidal acceleration/deceleration. This may cause step out. (When the trapezoidal acceleration/deceleration and

S-curve acceleration/deceleration having the same acceleration/deceleration time are compared.)

In this case, adjust the acceleration/deceleration time so that the acceleration decreases around the inflection point, or use a

servomotor.

Point}3

» Parameters are set for each axis.

« Setting the parameters using GX Works3 is recommended. To perform the setting using programs, many

programs and devices are required. The execution becomes complicated, and the scan times will increase.
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Deceleration start flag function

Deceleration start flag function turns on a flag when the speed is switched from the constant speed or acceleration to the

deceleration during the position control whose operation pattern is Positioning complete. The flag can be used as a signal to

start the operation to be performed by another device at every completion of the position control or to perform preparatory

operation for the next position control.

Control details

When the deceleration stop is started in the position control whose operation pattern is Positioning complete, 1 is stored in

[Md.48] Deceleration start flag. When the next operation starts or the manual pulse generator operation is enabled after the

stop, 0 is stored.

EStart made with the positioning data No. specified

VOperation pattern: Positioning complete (00)

[Md.48] Deceleration start flag 0

X1

EBlock start

For the block start, this function is valid for only the position control whose operation pattern is Positioning complete at the

point to which [Da.11] Shape is set to End.

The following table shows the operation of Deceleration start flag in the case when the following block start data and

positioning data are used.

Block start data

[Da.11] Shape

[Da.12] Start data No.

[Da.13] Special start

instruction

1st point 1: Continue 1 0: Block start
2nd point 1: Continue 3 0: Block start
0: END 4 0: Block start

3rd point

Positioning data No.

[Da.1] Operation pattern

Corresponding block start data

1 01: Continuous positioning control 1st point Block start of positioning data No. 1
2 00: Positioning complete — and 2

3 00: Positioning complete 2nd point Start of positioning data No.3

4 11: Continuous path control 3rd point Block start of positioning data No. 4
5

00: Positioning complete

and 5

<

Operation

1st point: Continue (1)

Positioning complete (00)

2nd point: Continue (1)

3rd point: End (0)

Positioning complete (00)
Continuous path

pattern

Continuous positioning Positioning complete (00)

control (01) control (11)
Positioning Positioning Positioning Positioning Positioning 1
./ dataNo.1 data No.2 data No.3 data No.4 dataNo.5 |
! »
T » t
'
[Md.48] Deceleration start flag 0 X1
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Control precautions

» The deceleration start flag function is valid for the control methods of 1-axis linear control, 2-axis linear interpolation control,

speed-position switching control, and position-speed switching control. For the linear interpolation control, this function is
valid only for the reference axis. (<5~ Page 32 Combining Main and Sub Functions)

» The deceleration start flag does not turn on when the operation pattern is Continuous positioning control or Continuous
path control.

» The deceleration start flag function is invalid for the OPR operation, JOG operation, inching operation, manual pulse
generator operation, and during the deceleration by a stop signal.

» The deceleration start flag does not turn on when the deceleration is performed by the speed change or override.

« If the target position change is performed while Deceleration start flag is on, the deceleration start flag remains on.

/ Deceleration start point
Operation pattern: Positioning complete (00)

Executes the target position —r
change request |

Time

[Md.48] Deceleration start flag 0 X‘l

* When the movement direction is reversed by the target position change, the deceleration start flag turns on.

Operation pattern: Positioning complete (00)

| N

: \ 7 * Time

[Md.48] Deceleration start flag 0 X1

Executes the target position
change request

+ During the position control of the position-speed switching control, Deceleration start flag is turned on by the automatic
deceleration. Deceleration start flag remains ON if the control is switched to the speed control by Position-speed switching
signal after Deceleration start flag has turned ON.

+ If the condition start in a block start is not started since the condition is not satisfied, Deceleration start flag turns on as long
as [Da.11] Shape is End.

* When a continuous operation interrupt request is issued, Deceleration start flag turns on at the start of the deceleration of
the positioning data being executed.

Setting method

To use the deceleration start flag function, set 1 to the following control data using a program. The settings are validated at the
rising edge (when turned off and on) of [Cd.190] PLC READY signal.

Setting item Setting Setting detail Buffer memory address
value
[Cd.41] Deceleration start flag valid | — Set whether to enable or disable the deceleration start 1905

flag function.
* 0: Deceleration start flag invalid
+ 1: Deceleration start flag valid

For details on the settings, refer to the following.
[=5~ Page 465 [Cd.41] Deceleration start flag valid
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Checking Deceleration start flag

The status of Deceleration start flag is stored in the following buffer memory address.

Monitor item Monitor | Monitor details Buffer memory address
el Axis 1 Axis 2
[Md.48] Deceleration start flag - « 0: Status other than below 899 999

start

* 1: Status from deceleration start to next operation

For details on the stored contents, refer to the following.
[=5~ Page 464 [Md.48] Deceleration start flag

During uncompleted OPR operation setting function

During uncompleted OPR operation setting function is used to select the positioning control performed when OPR request

flag is on.

Control details

The following table shows the correspondence between positioning controls and the setting of [Pr.58] Setting of operation

during uncompleted OPR to show whether the positioning start can be performed or not for each control.

Positioning control

[Pr.58] Setting of operation during uncompleted OPR

0: Do not execute the positioning
control, and OPR request flag is on

1: Execute the positioning control,
and OPR request flag is on

* Machine OPR

« JOG operation

* Inching operation

* Manual pulse generator operation

« Current value change using the start for a current value change

(9003)

« 1/2-axis speed control

Positioning start not possible (cannot be
executed)

Positioning start not possible (cannot be
executed)

« 1-axis linear control

« 2-axis linear interpolation control

« 1/2-axis fixed-feed control

« 2-axis circular interpolation control (sub point specification/

center point specification)

» Speed-position switching control (INC mode/ABS mode)
« Position-speed switching control
« Current value change using positioning data (No.1 to 600)

Positioning start not possible (cannot be
executed)

Start error at OPR completion (Error code:
19A6H)

Positioning start not possible (cannot be
executed)

Control precautions

Before starting the positioning while 0: Do not execute the positioning control is specified, turn off OPR request flag

beforehand.

Setting method

To use the during uncompleted OPR operation setting function, write the following data into the positioning module using a

program.
Setting item Setting Setting detail Buffer memory address
valus Axis 1 Axis 2
[Pr.58] Setting of operation during | —» Set the operation during the OPR. 90 240
uncompleted OPR « 0: Do not execute the positioning control
« 1: Execute the positioning control

300
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Interrupt function

The interrupt function sends an interrupt request to the CPU module when an interrupt factor is detected. By using this

function, an interrupt program can be started by detecting the occurrence of an interrupt factor such as the completion of the
positioning. The positioning module can use 16 interrupt pointers at maximum.

Point/©

Using this function avoids the need to check buffer memory addresses periodically in a program. Therefore,

this function can be applied to systems that need to switch controls in a short time.

The following processing can be performed.

» Executing an interrupt program for sub work at the instant when the remaining distance falls within a
command in-position width. (using the command in-position flag is used as an interrupt factor)

Overview of the interrupt function

The positioning module has 16 interrupt settings and can execute 16 interrupt programs. The following shows the

configurations of the data used for the interrupt function.

----------- Interrupt settings - - - - - - oo oo

3 Interrupt ~ _ ,  Interrupt factor © .. Interrupt - Interrupt parameters - ---------------< !
! factor resets Y/ detectionflags v factor masks h -
E Factor 1 reset [} : »Factor 1 detection flag|« : : Factor 1 mask [¢———{ Factor 1 setting Factor 1 axis number E E
E Factor 2 reset : E P Factor 2 detection flagr¢ : ; E Factor 2 mask [« : : Factor 2 setting Factor 2 axis number| | |
E Factor 16 reset : : P{Factor 16 detection flag/ : T : Factor 16 mask [« : : Factor 16 setting Factor 16 axis number| | |
' P i e P P

See- [Cd.51F----~ IREEEE [Md.65}----~ (R [Cd.50}----~ Tee--- [Pr.900]------------ [Pr.901}---- S

Beginning from the interrupt function setting, the following steps are made to use the interrupt function.

1. Setthe interrupt parameters ([Pr.900] Interrupt factor setting and [Pr.901] Axis No. for interrupt factor) and write them to
the positioning module.

2. Clear the mask by setting [Cd.50] Interrupt factor mask.

3. Ifthe positioning module detects an interrupt factor, an interrupt request is sent to the CPU module and the
corresponding interrupt program of the CPU module is executed.

4. sett: Interrupt factor reset request for [Cd.51] Interrupt factor reset request to clear the interrupt factor. The positioning
module can detect a new interrupt factor after the old interrupt factor is cleared.
The interrupt function requires the following setting items.

Item Buffer memory address

Setting 1 Setting 2 Setting n™ Setting 16
[Md.65] Interrupt factor detection flag 55000 55001 55000+n 55015
[Cd.50] Interrupt factor mask 55064 55065 55064+n 55079
[Cd.51] Interrupt factor reset request 55128 55129 55128+n 55143
[Pr.900] Interrupt factor setting 55192 55193 55192+n 55207
[Pr.901] Axis No. for interrupt factor 55256 55257 55256+n 55271

*1  n: 0 (setting 1) to 15 (setting 16)
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Interrupt factor setting

To use the interrupt function, set the interrupt parameter. For the interrupt parameter, the setting value when [Cd.190] PLC
READY signal is turned off and on is valid. After the power is switched on or the CPU module is reset, turn off and on [Cd.190]

PLC READY signal.
H[Pr.900] Interrupt factor

setting

Setting detail Setting value Detection timing | Buffer memory
address”!
Set the target interrupt factor. 0: Do not detect OFF —» ON 55192+n

1: M code ON ([Md.31] Status)

2: Error detection ([Md.31] Status)

3: [Md.141] BUSY

4: Start complete ([Md.31] Status)

5: Positioning complete ([Md.31] Status)

104: External command signal ([Md.30] External I/O signal)

105: Zero signal ([Md.30] External I/O signal)

106: Near-point dog signal ([Md.30] External I/O signal)

107: Deviation counter clear signal ((Md.30] External 1/0 signal)

200: In speed control flag ((Md.31] Status)

201: Speed-position switching latch flag ([Md.31] Status)

202: Command in-position flag ([Md.31] Status)
203: OPR request flag ([Md.31] Status)
204: OPR complete flag ([Md.31] Status)

205: Position-speed switching latch flag ([Md.31] Status)
206: Warning detection ([Md.31] Status)

207: Speed change 0 flag ([Md.31] Status)

300: [Md.48] Deceleration start flag

301: [Md.61] Analysis complete flag

100: Lower limit signal ([Md.30] External 1/O signal) ON —» OFF
101: Upper limit signal ([Md.30] External 1/O signal)
102: Drive unit READY ([Md.30] External I/O signal)
103: Stop signal ([Md.30] External 1/O signal) OFF - ON

*1  n: 0 (setting 1) to 15 (setting 16)

H[Pr.901] Axis No. for interrupt factor

Setting detail

Setting value

Buffer memory address”

1

[Pr.901] Axis No. for interrupt factor

Set the axis number for detecting the factor set in [Pr.900] Interrupt factor
setting.

* 0: All axes

* 1: Axis 1

* 2: Axis 2

55256+n

*1  n: 0 (setting 1) to 15 (setting 16)

Detecting interrupt factors

To send an interrupt request to the CPU module when an interrupt factor is detected, clear the interrupt mask by setting

[Cd.50] Interrupt factor mask beforehand.

1

Setting item Setting Setting detail Buffer memory address’
value
[Cd.50] Interrupt factor mask 0,1 Set the mask for the interrupt factor used. 55064+n

+ 0: Mask (disable interruption)
« 1: Clear mask (enable interruption)

*1  n: 0 (setting 1) to 15 (setting 16)
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If an interrupt factor occurs, the value in [Md.65] Interrupt factor detection flag changes as follows.

Monitor item Monitor | Monitor details Buffer memory address
value
[Md.65] Interrupt factor detection 0,1 Stores the detecting status of an interrupt factor. 55000+n
flag * 0: Interrupt factor not detected

« 1: Interrupt factor detected

*2 n:0 (setting 1) to 15 (setting 16)

Resetting interrupt factors
When [Cd.51] Interrupt factor reset request is set to 1: Reset request, the interrupt factor is reset and 0: Interrupt factor not
detected is stored in [Md.65] Interrupt factor detection flag.

Setting item Setting Setting detail Buffer memory address”’
value
[Cd.51] Interrupt factor reset 0,1 The interrupt factor is reset. 55128+n
request « 0: No reset request

« 1: Reset request
When the interrupt factor reset request is accepted, 0 is
stored.

*1  n: 0 (setting 1) to 15 (setting 16)
The following figure shows an example of the interrupt factor reset processing.

CPU module Normal control Normal control Normal control
(scanning program) program program program
QPU module Interrupt Interrupt
(interrupt program) /V program /' program

: 1./ : /)
[Cd.51] Interrupt factor reset request 0 \>©< 0 *\ \>®< 0

SN2 \ SN

O W 0 1w o
Interrupt factor ’ \ m
\\ \
\\

\
An interrupt request is not sent when an interrupt factor An interrupt request is sent when an interrupt factor
is detected again before an interrupt factor reset. is detected again after an interrupt factor reset.

[Md.65] Interrupt factor detection flag 0 ,f><

1. Inthe interrupt program, set [Cd.51] Interrupt factor reset request to 1: Reset request.

2. When [Cd.51] Interrupt factor reset request is accepted, [Md.65] Interrupt factor detection flag and [Cd.51] Interrupt

factor reset request are cleared to 0.

Control precautions

» Even if the same interrupt factor occurs again while [Md.65] Interrupt factor detection flag is 1: Interrupt factor detected, no
interrupt request is sent to the CPU module.

» While [Cd.50] Interrupt factor mask is 0: Mask, no interrupt request is sent to the CPU module.

« After the power is switched on or the CPU module is reset, no interrupt request is sent to the CPU module because the
interrupt parameter in the positioning module is set to the initial value. Turn off and on [Cd.190] PLC READY signal to

validate the interrupt parameter.

« Starting the "Positioning Test" in GX Works3 validates the interrupt parameter at a start.

« If a parameter error occurs when [Cd.190] PLC READY signal is turned off and on, or the "Positioning Test" in GX Works3
is started, the interrupt parameter is invalidated. No interrupt request is sent to the CPU module.
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Operation example

The following shows an example of the interrupt factor setting and the operation in which the interrupt program of the interrupt
pointer 150 is executed if the interrupt factor is detected.

Setting item Setting Setting detail Buffer memory address
value
[Pr.900] Interrupt factor setting 202 202: Command in-position flag ([Md.31] Status) 55195
(setting 4)
[Pr.901] Axis No. for interrupt factor | 1 1: Axis 1 55259
1 1
1 1
1 1
CPU module Normal
(scanning program) Normal control program control
program
| ! 4
' |
1
i 4.
CPU module ! 2, 1| Tnterrupt
(interrupt pointer: 150 program) ! E Pr(‘igg*;m

Command in-position
width setting value

Positioning operation

[Cd.51] Interrupt factor reset request / 0
[Md.65] Interrupt factor detection flag 0
[Cd.50] Interrupt factor mask 0 ><

Command in-position flag '—|

(IMd.31] Status: b2)

1. Configure the interrupt settings using GX Works3 and create the processing for Axis 1 command in-position in the 150
program. Write the project and validate the setting.

2

3. Whenthe remaining distance of the axis 1 falls within the range specified by the command in-position width setting value,

In the normal control program, set [Cd.50] Interrupt factor mask (address: 55067) to 1: Clear mask.

[Md.65] Interrupt factor detection flag (address: 55003) of setting 4 turns to 1: Interrupt factor detected at the same time
when b2: Command in-position of [Md.31] Status turns on.

4. The interrupt pointer 150 program of the CPU module is started.

5. When the [Cd.51] Interrupt factor reset request (address: 55131) is set to "1: Reset request" in operation setting 4, the
interrupt factor is cleared and 0: Interrupt factor not detected is stored in "[Md.65] Interrupt factor detection flag"
(address: 55003) in operation setting 4.

For details on the interrupt pointer 150, refer to the following.

[TIMELSEC iQ-F FX5 User's Manual (Application)
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Interrupt program example

The following figure shows a program example for the interrupt processing with Axis 1 command in-position shown in the

operation example. (=5~ Page 304 Operation example)

Hinterrupt setting program

This program configures the following interrupt setting for the interrupt setting 1.

« Start an interrupt program by turning off and on Axis 1 command in-position. (This step is not required when the interrupt

setting is configured in "Module Parameter").
The interrupt pointer setting is available only in GX Works3.

(o)

S0z

‘ EI

|
! -
FHEPG_1 stSvstembonitarDa
taZ? D bModulefcoesshlag D K202 FHEPG_1 stlhterruptSettingData D un
(= 1¥G3500.1 RACH TterruptCauseSeatting Mo D[0
Ht 1¥E55192
4] FXEPGE_1 stinterruptSettingData D un
hACH InterruptCausedxis Mo D[O]
1% E55256
Classification Label Name Description
Module label FX5PG_1.stSystemMonitorData2_D.bModuleAccessFlag_D Module access flag

FX5PG_1.stInterruptSettingData_D.unInterruptCauseSetting_No_DI[0]

Interrupt setting No.1 [Pr.900] Interrupt
factor setting

FX5PG_1.stInterruptSettingData_D.unInterruptCauseAxis_No_DI[0]

Interrupt setting No.1 [Pr.901] Axis No.
for interrupt factor

Hinterrupt mask control program
This program sets or clears the interrupt mask of the interrupt setting 1.

(21}

blnputlnterrupthiaskRetReg

S FREPG_1 stinterruptSettingData D .unl 4] FHEPGE_1 stinterruptSettingData D un
=1J nterruptCausel etectionF ke No D[0] RO InterruptCauseResetRequest Mo D[0]
U1¥GEER000 U1¥GEE128

K1 FXEPGE_1 sthhterruptSettingData D un

MACH P InterruptCausehfazk Mo DL0]
¥ GEEE06ES
blnputlnterrupthiaskRstReq [l FXEPG_1 sthterruptSettingData D un
] BACH P TnterruptCausshtaszk Mo D[0]
1t T¥EEEDES
(57) ‘ FEMD
Classification Label Name Description
Module label FX5PG_1.stInterruptSettingData_D.unInterruptCauseDetectionFlag_No_D[0] Interrupt setting No.1 [Md.65] Interrupt

factor detection flag

FX5PG_1.stInterruptSettingData_D.unInterruptCauseResetRequest_No_D[0]

Interrupt setting No.1 [Cd.51] Interrupt
factor reset request

FX5PG_1.stinterruptSettingData_D.unInterruptCauseMask_No_DI[0]

Interrupt setting No.1 [Cd.50] Interrupt

factor mask

Global label, local
label

Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal

relay and data device are automatically assigned to the labels.

Labe| Mame Data Type
46 |blnputinterrupttazkRztReq |Bit

Clazs Aszign (Device SLabel)

| .. |wARGLOBAL - |
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Hinterrupt program
This program executes the processing for when an interrupt factor is detected, and resets the cause of the interrupt setting 1.

Eo
FHEOPU stSh bilways ON ulnterruptProgramCount
(59 SO0 Mo U
T e
k1 FHEPG_1 stlhterruptSettineData D un
A InterruptCaussResetRequest Mo D[0]
U1¥E65128
(72) ‘ FET
Classification Label Name Description
Module label FX5PG_1.stinterruptSettingData_D.unInterruptCauseResetRequest_No_D[0] Interrupt setting No.1 [Cd.51] Interrupt
factor reset request
Global label, local Define the global label or local label as follows. Setting Assign (Device/Label) for labels is not necessary because the unused internal
label relay and data device are automatically assigned to the labels.
Label Mame Crata Type Clazz
9 |ulnterruptProgramCount [Word [Unzign ed] /Eit String [1 6-bit] | . [v¥ar -
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13 commoN FUNCTIONS

This chapter describes the details and usage of the positioning module common functions executed according to the user's

requirements.

Common functions include the functions required for using the positioning module such as the module data initialization

function and module data backup function.

Check the setting and execution procedures for each common function, and execute an appropriate function as required.

13.1 Overview of Common Functions

Functions below referred to as Common function can be used as required regardless of the control method used. These

common functions are executed with GX Works3 or programs.

The following table shows the functions included in the common functions.

Common function

Description

Module data initialization function

Sets module parameters and module extension parameters (positioning data and block start data) in the buffer memory
and setting values in the module extension parameter file to their factory default settings.

Module Data Backup Function

Saves the module extension parameters (positioning data and block start data) in the buffer memory currently being used
in control into the module extension parameter file.

External I/0 Signal Logic Switching
Function

Switches 1/O signal logics according to the equipment connected to the positioning module. For the system in which
signals handled as normally closed contacts (such as Drive unit READY signal and limit signals) are not used, the
parameter logic setting can be controlled without wiring if the setting is changed to "Positive logic".

External I/O signal monitor function

Monitors External 1/0 signal using the module's detailed information which can be displayed on the system monitor page
of GX Works3.

History Monitor Function

Monitors the error history, warning history, and start history of all axes.

Event history function

Stores the error occurred in the positioning module in the data memory of the CPU module or the SD memory card as
events.

Amplifier-less operation function

Performs positioning controls without a drive unit. This function is used for debugging user programs at a start-up or
simulating positioning operation.
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13.2 Module Data Initialization Function

This function sets module parameters and module extension parameters (positioning data and block start data) in the buffer
memory of the positioning module and setting values in the module extension parameter file to their factory default settings.

Module data initialization means

This function is executed with a program.

Control details

The following table lists the parameters that are initialized with the module data initialization function.

Parameter’!

Extension parameter storage setting?

CPU module Positioning module

Module parameter

The module parameters in the buffer memory are initialized.

Module extension parameter

The module extension parameters in the buffer memory are initialized.

The module extension parameter file in the CPU module The module extension parameter file in the positioning
is initialized." module is initialized.

*1  For the parameter file, refer to the following.
[~ Page 485 Parameter Reflection
*2 The storage destination of module extension parameters is specified by the extension parameter storage setting. For details, refer to the

following.

5~ Page 484 Extended parameter storage setting
*3 The module data initialization can be performed only while the CPU module status is STOP.

Control precautions

» Execute the module data initialization function only when the positioning control is not performed (when [Cd.190] PLC
READY signal is off). If the initialization is executed while [Cd.190] PLC READY signal is on, PLC READY ON write
(Warning code: 0905H) will occur.

» Writing to the flash ROM can be executed up to 100000 times. If the number of writing to the flash ROM exceeds 100000
times, writing data to the flash ROM may become impossible and Flash ROM write error (Error code: 1931H) will occur.

« After the parameter initialization is performed, powering off and on the system again or resetting the CPU module is

required.

« If an error occurs in the set parameters of the positioning module while the [Cd.190] PLC READY signal is turned on, the
READY signal ([Md.140] Module status: b0) will not turn on and control cannot be executed.

» The number of module data initializations using a program after the power is turned on once or the CPU module is reset is
limited to up to 25 times (including the number of executions of the module data backup function). If the writing operation is
executed 26th times, Flash ROM write number error (Error code: 1080H) will occur. If this error occurs, reset the error,

power off and on the module again, or reset the CPU module.
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Control restrictions

* When the extension parameter storage setting has been set to "CPU", the module data initialization can be performed only
while the CPU module status is STOP. Use "[Cd.2] Module data initialization request" for the module data initialization.

* When the extension parameter storage setting has been set to "CPU", the initialized parameters become valid only after
turning the power to the CPU module off and on again or by performing a reset. The CPU module cannot transition to the
RUN state until the power to the CPU module is turned off and on again or a reset is performed.

» The module data initialization processing takes about 10 to 30 seconds. Do not turn on and off the power or reset the CPU
module during the module data initialization processing. Doing so cancels the flash ROM write and the backed up data will

be lost.

Module initialization method

The parameter initialization can be performed by writing the data shown in the table below into the positioning module buffer

memory using the MOV instruction. The parameter initialization is executed at the timing when the data is written into the

positioning module buffer memory.

Setting item Setting Setting detail Buffer memory address
valus Axis 1 Axis 2
Module data initialization 1 * 0: Not requested 1901

[Cd.2]

request

* 1: Requested

The module initialization can also be performed by using the GP.PINIT instruction of the dedicated instructions. For details on
the dedicated instructions, refer to the following.
L1 MELSEC iQ-F FX5 Programming Manual (Instructions, Standard Functions/Function Blocks)

When the initialization is completed, "0" is set in "[Cd.2] Module data initialization request" automatically.

13 COMMON FUNCTIONS
13.2 Module Data Initialization Function 309



13.3 Module Data Backup Function

When buffer memory data is rewritten with programs or others, the setting values in the module extension parameter file and
the execution data being used in control (buffer memory data) may differ. In cases like this, the execution data will be lost if the

CPU module is powered off.

For the cases like this, the module data backup function writes the execution data into the module extension parameter file
and backs up the data. The data in the module extension parameter file that was backed up will be written into the buffer

memory when the power is turned on next time.

Module backing up means

This function is executed with a program.

Control details

The following table lists the data that can be backed up with the module data backup function.

*.
Parameter’!

Extension parameter storage setting*2

CPU module

Positioning module

Module parameter

No data is backed up.

Module extension parameter

The module extension parameters in the buffer memory
are backed up in the module extension parameter file of
the CPU module.™

The module extension parameters in the buffer memory
are backed up in the module extension parameter file of
the positioning module.

*1  For the parameter file, refer to the following.
[~ Page 485 Parameter Reflection
*2 The storage destination of module extension parameters is specified by the extension parameter storage setting. For details, refer to the

following.

5~ Page 484 Extended parameter storage setting
*3 The module data backup can be performed only while the CPU module status is STOP.

Control precautions

» Write data into the flash ROM only when the positioning control is not performed (when [Cd.190] PLC READY signal is off).
If the initialization is executed while [Cd.190] PLC READY signal is on, PLC READY ON write (Warning code: 0905H) will

occur.

» Writing to the flash ROM can be executed up to 100000 times. If the number of writing to the flash ROM exceeds 100000
times, writing data to the flash ROM may become impossible and Flash ROM write error (Error code: 1931H) will occur.

» The number of module data backups using a program after the power is turned on once or the CPU module is reset is
limited to up to 25 times (including the number of executions of the module data initialization function). If the writing
operation is executed 26 times, Flash ROM write number error (Error code: 1080H) will occur. If this error occurs, reset the

error, power off and on the module again, or reset the CPU module.
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Control restrictions

* When the extension parameter storage setting has been set to "CPU", the module data backup can be performed only
while the CPU module status is STOP. Use "[Cd.1] Module data backup request" for the module data backup.

* When the extension parameter storage setting has been set to "CPU", the backed up parameters become valid only after
turning the power to the CPU module off and on again or by performing a reset. The CPU module cannot transition to the
RUN state until the power to the CPU module is turned off and on again or a reset is performed.

» Do not turn on and off the power or reset the CPU module during the writing processing to the flash ROM. Doing so cancels
the flash ROM write and the backed up data will be lost.

Module backing up method
The module backing up operation can be performed by writing the data shown in the table below into the positioning module
buffer memory using the TO instruction. The module data backup operation is executed at the timing when the data is written

into the positioning module.

Setting item Setting Setting detail Buffer memory address
value Axis 1 Axis 2
[Cd.1] Module data backup 1 * 0: Not requested 1900
request * 1: Requested

The module backup can also be performed by using the GP.PFWRT instruction of the dedicated instructions. For details on
the dedicated instructions, refer to the following.

[T1 MELSEC iQ-F FX5 Programming Manual (Instructions, Standard Functions/Function Blocks)

When the data has been written to the flash ROM, "0" is set in "[Cd.1] Module data backup request" automatically.
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13.4 External I/O Signal Logic Switching Function

This function switches the signal logics according to the external device connected to the positioning module.
For the system in which Drive unit READY signal handled as a normally closed contact, upper limit switch, and lower limit
switch are not used, controlling can be performed by this function without wiring if the parameter logic setting is changed to

Positive logic.

When Drive unit READY signal, upper limit switch, and lower limit switch are used, ensure to use them as normally closed

contacts.

Parameter setting details

To use the external I/O signal logic switching function, set the parameters shown in the following table.

Setting item Setting detail Initial value | Buffer memory address
atthe Axis 1 Axis 2
factory

[Pr.22] Input signal Set the logic of each input signal according to the external device. 0 31 181

logic selection b0 Lower limit signal « 0: Negative logic
b1 Upper limit signal * 1: Positive logic
b2 Drive unit READY signal
b3 Stop signal
b4 External command signal
b5 Zero signal
b6 Near-point dog signal
b7 Use prohibited Set 0.
b8 Manual pulse generator input + 0: Negative logic
* 1: Positive logic
b9 to b15 | Use prohibited Set 0.
[Pr.23] Output signal Set the logic of each output signal according to the external device. 0 32 182
logic selection b0 Command pulse signal « 0: Negative logic
* 1: Positive logic
b1to b3 | Use prohibited Set 0.
b4 Deviation counter clear signal « 0: Negative logic
* 1: Positive logic
b5 to b15 | Use prohibited Set 0.

Precautions on the parameter setting

» The parameters for the external I/0 signal logic switching function become valid at the timing when [Cd.190] PLC READY
signal is turned off and on. (The logic is negative right after the power is turned on.)

« If the logic of each signal is set incorrectly, the operation may not be performed properly. Before setting logics, check the

specifications of the device used.
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13.5 External I/O Signal Monitor Function

External I/0 signal monitor function monitors the module information on the engineering tool.

The following shows the information that can be monitored.

* RUN LED, ERROR LED

* No. of write accesses to flash ROM (the same information as "[Md.19] No. of write accesses to flash ROM")

» External I/O signal (The logics of the external I/O signals are set in "[Pr.22] Input signal logic selection" and "[Pr.23] Output
signal logic selection”.)

Point;9

For the supported positioning module version to use the external I/O signal monitor function, refer to [==~ Page
559 Added and Enhanced Functions.

Operation method

Display [Module Information List] by following the procedure shown below.

) [Diagnostics]=[System Monitor]=>Double-click "FX5-20PG-00"=>[Module Information List]

Module Diagnostics(Intelligent Module No. 01)

Model Name Product No Supplementary Function

| Monitoring
FX5-20PG-P |
I FfW Version Booter FfW Version H/'W Version Bxzoutz Stop Monitaring
ek |— |-

Exror Information | Module Information Lt |

Ttem ‘Content o
LED information
RUN On: In operation
ERR Off: Normal operation
AX1 Off: The axes stopped or The axes on standby
AX2 Off: The axes stopped or The axes on standby
Essic parameter 3
Estended parameter storage setting  CPU
Mo. of write accesses to flash ROM
Mo, of writes 0
Lower limit signal
Hods #1 OFF =
Aois #2 QFF
Upper limit signal
Hods #1 OFF
Aois #2 QFF
Drive unit READY signal
Hods #1 OFF
Aois #2 QFF
Stop signal
Hods #1 OFF
Aois #2 QFF
External command signal —
Hods #1 OFF
Aois #2 QFF
Zero signal
Hods #1 OFF -

13 COMMON FUNCTIONS 1
13.5 External I/O Signal Monitor Function 3 3



13.6 History Monitor Function

This function monitors the start history, error history, and warning history stored in the buffer memory of positioning module

during the operation monitoring.

Start history

The start history of past 16 records of operations such as the positioning operation, JOG operation, and manual pulse
generator operation can be monitored. Once 16 records are stored, the oldest record is overwritten with the latest record.
Therefore, the latest 16 history records are stored at all times. This function allows users to check the operation sequence
(whether the operations have been started in a predetermined sequence) when the system is started.

The start history can be checked using the positioning monitor window. The following describes the check method.

1. Display the Positioning Monitor window. (==~ Page 337 Positioning Monitor)

2. Select the Start History from the pull-down menu.

1[U1]:FX5-20PG-P - Starting History =N E=R ==
[ Staning History = Sop

Start Information Restart Flag Start Information Start Origin Start Information Start Ads Start No. Starting time Module information list -

1 OFF PLC Bois #1 L] 17/03/15 12:01:10 ) READY

2 OFF PLC Bz 22 0 17/03/15 12:01:10 Module access flag

3 M coda ON =

4 Bois No. 1 2

5 Eror Detection

& Bz Mo, 1 2

7 BUSY

& Bois No. 1 Z

9 Start complete

10 Bois No. 1 2

11 Positioring complete

12 Bois No. 1 2

13 *] PLC READY

14 Poiis stop

15 Bois No. 1 2

15 Forward rotation JOG start

q m v ois No. 1 2 =

Error history and warning history

The error history and warning history of past 16 records can be monitored. Once 16 records are stored, the oldest record is
overwritten with the latest record. Therefore, the latest 16 history records are stored at all times.

The error history and warning history can be checked using the positioning monitor window. The following describes the check

method.
1. Display the Positioning Monitor window. (=5~ Page 337 Positioning Monitor)

2. Select Error History or Warning History from the pull-down menu.

1[U17:FX5-20PG-P - Error History = EeR==
[ Exron History = Stop

Error Oocurrence Ads | Ais emor No. Aol emor ooourence Error Module information list -
1 Aois £1 _ 17/03/15 12:01:10 The positioning i started while [Gd.130] PLC READY signal & off. ] READY
2 miz=1 _ 17/03/15 12:01:10 The positioning is started while [C4.130] PLC READY signal is off. Module socess flag
3 M codz ON E
a Aois No. 1 2
5 Emor Detection
1 Aoz Mo 1 z
7 BUSY
] Bois No. 1 2
3 Start complet
10 #ois o 1 2
11 Positioning complete
12 Aois Mo 1 Z
13 ] PLC READY
14 Ao stop
15 #ois o 1 %
15 Forward rotation J0G start

Hois Na, 1 2 -
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13.7 Event History Function

This function stores the error information in the data memory of the CPU module or the SD memory card as events. The
stored event information can be displayed by the GX Works3, and the event history can be checked in time series. The
detailed information of the error can be checked by referring to the "Additional information" of the detailed information.

CPU module

The event information held by the CPU
module is displayed by the GX Works3.

Positioning module

The event information that occurred in the
positioning module is collected in batch and
saved by the CPU module.

GX Works3

Pointp

For positioning module supported version of event history function, refer to =5~ Page 559 Added and

Enhanced Functions.

For details on event history function, LLIMELSEC iQ-F FX5 User's Manual (Application).
For operation of event history function, LL1GX Works3 Operating Manual.

History details

The following shows related items of the positioning module which can be checked by the event function.
» Events that occur in the positioning module

* The event history display contents

+ Detailed information of error event

* Loss of event history

Event
The following table shows events that occur in the positioning module.
Event type Description Event item Event code™
Error An error was detected in the positioning module. Major error 03CO00 to 03FFF
Moderate error 02000 to 03BFF
Minor error 01000 to 01FFF
Warning A warning was detected in the positioning module. Warning 00900 to 00CFF

*1  Aleading 0 describes the "system". In the last four digits, an error code or a warning code is stored.
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Detailed information

The following table shows the detailed information of the events that occur in the positioning module.

HEError event

The items displayed in the detailed information depend on error.

Add date 1 Add date 2 Add date 3
HPositioning information HI/O signals —
» Occurrence axis number * READY signal
« Starting axis number * Module access flag
» Occurrence data No. * BUSY signal
« Starting data No. * M code ON signal
 Occurrence timing « Error detection signal
« Occurrence point number « Start complete signal
« Starting point No. * Positioning complete signal
* Current feed value (Axis 1) * PLC READY signal
« Current feed value (Axis 2) * Axis stop signal
WDedicated instruction information » Forward JOG signal
* Axis in which the error occurred * Reverse JO(_B 5|gnal. "
« Dedicated instruction number * Implementation prohibition flag
« Control data + Positioning start signal
* Lower limit signal
* Upper limit signal
* Drive unit READY signal
« Stop signal
» External command signal
* Zero signal
» Near-point dog signal
WWrite information — —
» Number of writing
WParameter — —
* Axis number
« Setting value
BParameter — —
« Occurrence setting No.
« Setting value
EWarning event
The items displayed in the detailed information depend on warning.
Add date 171 Add date 21 Add date 3

WPositioning information

WI/O signals

WParameter

*1  For details, refer to [~ Page 316 Error event.
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Missing of event information

When the module errors of the positioning module frequently occur at intervals shorter than the event history correction
intervals of the CPU module, the event history storage area in the positioning module may be filled with the uncollected error
information of the CPU module. When a module error newly occurs in this state, the positioning module cancels the module
error information, and outputs "*HST.LOSS*"" (the event information is lost), a message showing the loss of the event
information.

13.8 Amplifier-less Operation Function

With this function, user programs can be debugged at a start-up or positioning operations can be simulated by inputting a
false external input signal from the buffer memory. External wiring with a drive unit or a limit switch is not required.

Control details

To use this function, switch the operation mode from the normal operation mode to the amplifier-less operation mode.

Operation mode Description

Normal operation mode * The module is in this mode immediately after the power-on.
* In this mode, External I/O signal is connected and the positioning operation is performed.

Amplifier-less operation mode * In this mode, the setting in [Cd.44] External input signal operation device is used as a mock external input
signal and the positioning operation is performed.
« The starting method of positioning control is the same as that in the normal operation mode.

If the operation mode is switched from the amplifier-less operation mode to the normal operation mode after the amplifier-less
operation, the normal operation with External 1/0 signal connected can be performed.

ECurrent value
When the operation mode is switched between the normal operation mode and the amplifier-less operation mode, "0" is set in
"[Md.20] Current feed value" and "[Md.21] Machine feed value".

HExternal I/O signal
The following table lists "Enabled external input signals" and "Output status of external output signals" in the normal operation
mode and the amplifier-less operation mode.

External I/O signal Normal operation mode Amplifier-less operation mode
Enabled external input signals Drive unit READY signal Input from external devices Setting in [Cd.44] External input
Stop signal signal operation device

Upper limit signal

Lower limit signal

Zero signal

Near-point dog signal

External command signal

Manual pulse generator Input from external devices
Output status of external output Deviation counter clear Output to external devices No output to external devices
signals Pulse output
Poi
oint

Operation mode switching between the normal operation mode and the amplifier-less operation mode is
reflected on all axes in a batch. The operation mode cannot be switched for each axis.
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Restrictions

* In the amplifier-less operation mode, the following monitor data operations differ from those in the normal operation mode.

Monitor item Monitor details Buffer memory address
Axis 1 Axis 2

[Md.30] External I/O signal The ON or OFF state of External I/O signal is stored. 816 916

b0 Lower limit signal The ON or OFF state set in

b1 Upper limit signal [Cd.44] External input signal

operation device is reflected

b2 Drive unit READY signal on these signals.

b3 Stop signal

b4 External command signal

b5 Zero signal

b6 Near-point dog signal

b7 Use prohibited —

b8 Deviation counter clear signal These signals turn on or off in

the same way in the normal
operation mode.

b9 to b15 | Use prohibited —

If the module is powered on or the CPU module is reset in the amplifier-less operation mode, the operation mode is
switched to the normal operation mode.

Acquisition timing of external input signals and start timing differ between the amplifier-less operation mode and the normal
operation mode. Check the actual operation with the actual equipment.

The amplifier-less operation function cannot be used in the test mode. If the amplifier-less operation mode is requested in
the test mode, Error at switching from normal operation mode to amplifier-less operation mode (Error code: 18BOH) occurs
and the operation mode is not switched.

The drive unit must not be connected to perform normal operation mode—amplifier-less operation mode and amplifier-less
operation mode—normal operation mode transitions. Pulses may be output to the drive unit during mode transitions with
the drive unit connected.
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The following table lists the data used with the amplifier-less operation function.

ESystem control data

[Cd.137] Amplifier-less - Switches the operation mode. 0000H 1926
operation mode » ABCDH: Switching from the normal operation mode to the
switching amplifier-less operation mode
request » 0000H: Switching from the amplifier-less operation mode to the
normal operation mode
[Cd.44] External input - Set the external input signal status for the amplifier-less operation 0000H 1928 1929
signal mode. (Acquisition cycle: 0.88 ms)
operation bo Lower limit signal - 0: OFF
device «1:ON
b1 Upper limit signal )
b2 Drive unit READY signal
b3 Stop signal
b4 External command signal
b5 Zero signal
b6 Near-point dog signal
b7 to b15 | Use prohibited Set 0.

ESystem monitor data

[Md.70] Amplifier-less operation — Indicates the current operation mode. 1201
mode status « 0: In normal operation mode
« 1: In amplifier-less operation mode

13 COMMON FUNCTIONS 1
13.8 Amplifier-less Operation Function 3 9



Operation mode switching procedure

ESwitching from the normal operation mode to the amplifier-less operation mode

Stop all operating axes, and check that BUSY signals of all axes are off.

Turn off "[Cd.190] PLC READY signal".

Set "ABCDH" in "[Cd.137] Amplifier-less operation mode switching request".

1.
2.
3. Check that READY signal ([Md.140] Module status: b0) is off.
4.
5.

Check that "[Md.70] Amplifier-less operation mode status" is set to "1: In amplifier-less operation mode".

ESwitching from the amplifier-less operation mode to the normal operation mode

Stop all operating axes, and check that BUSY signals of all axes are off.

Turn off "[Cd.190] PLC READY signal".

Set "0000H" in "[Cd.137] Amplifier-less operation mode switching request".

1.
2.
3. Check that READY signal ([Md.140] Module status: b0) is off.
4.
5.

Check that "[Md.70] Amplifier-less operation mode status" is set to "0: In normal operation mode".

HOperation chart

The following chart shows switching operation between the normal operation mode and the amplifier-less operation mode.

Various operation

[Md.141] BUSY signal

[Cd.190] PLC READY signal S T t | T

READY signal

(IMd.140] Module status: b0)

—— Normal operation —*7 Amplifier-less operation mode 4*4— Normal operation —

v mode mode

A

v

[Cd.137] Amplifier-less operation 0000H >a< ABCDH >< 0000H

mode switching request

[Md.70] Amplifier-less operation 0 >< 1 X 0

mode status

Poin t

Excluding Module access flag ((Md.140] Module status: b1), check that the all input signals ([Md.140]
Module status: b0, [Md.141] BUSY signal, [Md.31] Status: b12 to b15) are off and then switch the operation
mode between the normal operation mode and the amplifier-less operation mode. If the operation mode is
switched while any of input signals other than Module access flag ([Md.140] Module status: b1) are on, the
switching from normal operation mode to amplifier-less operation mode error (Error code: 18B0OH) or the
switching from amplifier-less operation mode to normal operation mode error (Error code: 18B1H) occurs,
and the operation mode transition is not performed.

The switching operation is enabled when "0000H" or "ABCDH" is set in "[Cd.137] Amplifier-less operation
mode switching request". If a value other than "0000H" or "ABCDH" is set, the operation mode is not
switched and error detection is not performed.

The operation mode is switched to the amplifier-less operation mode only when "[Cd.137] Amplifier-less
operation mode switching request” is set to "ABCDH" from "0000H". The operation mode is switched to the
normal operation mode only when "[Cd.137] Amplifier-less operation mode switching request” is set to
"0000H" from "ABCDH".
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1 4 PARAMETER SETTING

This chapter describes the parameter setting of the positioning module. By setting parameters, the parameter setting by
program is not needed.
The parameter setting has two types including the module parameter and module extension parameter.

14.1 Parameter Setting Procedure

1. Addthe positioning module in GX Works3.

O [Navigation] = [Parameter] = [Module Information] = Right-click = [Add New Module]

2. The parameter setting has two types including the module parameter and module extension parameter. Select either of
them from the tree on the following window.

O [Navigation] = [Parameter] = [Module Information] = [Target module]
3. write the settings to the CPU module using GX Works3.
2O [Online] = [Write to PLC]

4. The settings are reflected by resetting the CPU module or powering off and on the system.
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14.2 Module Parameters

Set the module parameter. The module parameter has the basic setting, application setting, interrupt setting, and refresh

setting.

Select the module parameter from the tree on the following window.

O [Navigation] = [Parameter] = [Module Information] = [Target module] => [Module Parameter]

Basic setting

Set the parameter required to use the positioning module.

1[U1]:FX5-20PG-P Module Parameter

ting Ite ne Item

finput the Setting Tem to Searc

Rotation direction

|- Basic parameter 2
- Speed limit value
- Acceleration time

Deceleration time

Pulze output mode

= Detailed parameter 1

B Ttem Axis 2 -
B - Basic i Set the basic parameter 1. B
i % Application emng - Unit setting Fpulse Fpulze =
B Tterrupt setting « Electronic gear selection [:16bit (1 6bit
m Refresh settings Ma. of pulses per rotation (16 bits) 20000 pulse 20000 pulse
Movement amount per rotation (16 bits) 20000 pulse 20000 pulse
~ Mo.of pulses per rotation (32 bits) 20000 pulse 20000 pulse
-+ Movement amount per rotation (32 bits) 20000 pulze 20000 pulze
~ Unit magnification X1 1= %1

0 pulsesz 0 pulzesz
Set the basic parameter 2.
200000 pulze/s 200000 pulsess
1] 000 ms 1000 ms
1 1000 ms 1000 ms
Set the detailed parameter 1.
Backlazh compensation amount 0 pulze 0 pulze 2

T GW/GOW made
setting 0: Gurrent valug increment with formard 0 Gurrent value increment with forward
- Biaz speed at start

I GRGCW made

Set the bazic parameter 1

Pd

Calculation of
electronic gear

Ttem Ligt | Find Result l Gheck

l I Restore the Default Settines

Item

‘ Setting range

Reference

HBasic parameter 1

Unit setting

* 0: mm

«1:inch

« 2: degree

« 3: pulse (default value)

Page 383 [Pr.1] Unit setting

Electronic gear selection

« 0: 16bit (default value)
« 1: 32bit

Page 390 [Pr.62] Electronic gear selection

No. of pulses per rotation (16 bits)

1 to 65535 pulses (default value: 20000)

Page 384 [Pr.2] No. of pulses per rotation (16 bits)
(Ap)

Movement amount per rotation (16 bits)

Refer to the right item. (default value: 20000)

Page 385 [Pr.3] Movement amount per rotation (16
bits) (Al)

No. of pulses per rotation (32 bits)

1 to 200000000 pulses (default value: 20000)

Page 390 [Pr.2] No. of pulses per rotation (32 bits)
(Ap)

Movement amount per rotation (32 bits)

Refer to the right item. (default value: 20000)

Page 391 [Pr.3] Movement amount per rotation (32
bits) (Al)

Unit magnification

* 1: x1 (default value)
*10: x10

» 100: x100

« 1000: x1000

Page 385 [Pr.4] Unit magnification

Pulse output mode

« 0: PULSE/SIGN mode

* 1: CW/CCW mode (default value)
« 2: A-phase/B-phase multiple of 4

« 3: A-phase/B-phase multiple of 1

Page 386 [Pr.5] Pulse output mode
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Item

Setting range

Reference

Rotation direction setting

« 0: Current value increment with forward run pulse
output (default value)

« 1: Current value increment with reverse run pulse
output

Page 388 [Pr.6] Rotation direction setting

Bias speed at start

Refer to the right item. (default value: 0)

Page 389 [Pr.7] Bias speed at start

MBasic parameter 2

Speed limit value

Refer to the right item. (default value: 200000)

Page 392 [Pr.8] Speed limit value

Acceleration time 0

Deceleration time 0

1 to 8388608 ms (default value: 1000)

Page 393 [Pr.9] Acceleration time 0, [Pr.10]
Deceleration time 0

MDetailed parameter 1

Backlash compensation amount

Refer to the right item. (default value: 0)

Page 394 [Pr.11] Backlash compensation amount

Software stroke limit upper limit value

Refer to the right item. (default value: 2147483647)

Page 395 [Pr.12] Software stroke limit upper limit
value

Software stroke limit lower limit value

Refer to the right item. (default value: -2147483648)

Page 395 [Pr.13] Software stroke limit lower limit
value

Software stroke limit selection

« 0: Apply software limit for current feed value (default
value)
« 1: Apply software limit for machine feed value

Page 396 [Pr.14] Software stroke limit selection

Software stroke limit valid/invalid setting

« 0: Enable (default value)
« 1: Disable

Page 396 [Pr.15] Software stroke limit valid/invalid
setting

Command in-position width

Refer to the right item. (default value: 100)

Page 396 [Pr.16] Command in-position width

Torque limit setting value

1 to 5000 (default value: 300)

Page 397 [Pr.17] Torque limit setting value

M code ON signal output timing

* 0: WITH mode (default value)
* 1: AFTER mode

Page 398 [Pr.18] M code ON signal output timing

Speed switching mode

« 0: Standard speed switching mode (default value)
« 1: Front-loading speed switching mode

Page 398 [Pr.19] Speed switching mode

Interpolation speed specification method

« 0: Composite speed (default value)
« 1: Reference axis speed

Page 399 [Pr.20] Interpolation speed specification
method

Current feed value during speed control

« 0: Do not update current feed value (default value)
« 1: Updated current feed value
« 2: Clear current feed value to 0

Page 399 [Pr.21] Current feed value during speed
control

Input signal logic selection: Lower limit
signal

Input signal logic selection: Upper limit
signal

Input signal logic selection: Drive unit
READY signal

Input signal logic selection: Stop signal

Input signal logic selection: External
command signal

Input signal logic selection: Zero signal

Input signal logic selection: Near-point
DOG signal Drive

Input signal logic selection: Manual pulse
generator input

« 0: Negative logic (default value)
« 1: Positive logic

Page 400 [Pr.22] Input signal logic selection

Output signal logic selection: Command
pulse signal

Output signal logic selection: Deviation
counter clear

« 0: Negative logic (default value)
« 1: Positive logic

Page 400 [Pr.23] Output signal logic selection

Manual pulse generator input selection

« 0: A-phase/B-phase multiple of 4 (default value)
« 1: A-phase/B-phase multiple of 2

« 2: A-phase/B-phase multiple of 1

« 3: PULSE/SIGN

Page 401 [Pr.24] Manual pulse generator input
selection

Speed-position function selection

« 0: Speed-position switching control (INC mode)
(default value)
« 2: Speed-position switching control (ABS mode)

Page 401 [Pr.150] Speed-position function selection
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Item

Setting range

Reference

MDetailed parameter 2

Acceleration time 1

Acceleration time 2

Acceleration time 3

Deceleration time 1

Deceleration time 2

Deceleration time 3

1 to 8388608 ms (default value: 1000)

Page 402 [Pr.25] Acceleration time 1 to [Pr.27]
Acceleration time 3

Page 402 [Pr.28] Deceleration time 1 to [Pr.30]
Deceleration time 3

JOG speed limit value

Refer to the right item. (default value: 20000)

Page 403 [Pr.31] JOG speed limit value

JOG operation acceleration time selection

« 0: Acceleration time 0 (default value)
« 1: Acceleration time 1
« 2: Acceleration time 2
« 3: Acceleration time 3

Page 403 [Pr.32] JOG operation acceleration time
selection

JOG operation deceleration time selection

« 0: Acceleration time 0 (default value)
« 1: Deceleration time 1
« 2: Deceleration time 2
« 3: Deceleration time 3

Page 404 [Pr.33] JOG operation deceleration time
selection

Acceleration/deceleration processing

« 0: Trapezoidal acceleration/deceleration processing

Page 404 [Pr.34] Acceleration/deceleration

selection (default value) processing selection
« 1: S-curve acceleration/deceleration processing
S-curve ratio 1to 100 % (default value: 100) Page 405 [Pr.35] S-curve ratio

Sudden stop deceleration time

1 to 8388608 ms (default value: 1000)

Page 406 [Pr.36] Sudden stop deceleration time

Stop group 1 sudden stop selection

Stop group 2 sudden stop selection

Stop group 3 sudden stop selection

« 0: Normal deceleration stop (default value)
« 1: Sudden stop

Page 407 [Pr.37] to [Pr.39] Stop group 1 to 3 sudden
stop selection

Positioning complete signal output time

0 to 65535 ms (default value: 300)

Page 408 [Pr.40] Positioning complete signal output
time

Allowable circular interpolation error width

Refer to the right item. (default value: 100)

Page 409 [Pr.41] Allowable circular interpolation
error width

External command function selection

« 0: External positioning start (default value)
« 1: External speed change request

« 2: Speed-position control switching request
« 3: Skip request

Page 410 [Pr.42] External command function
selection

Start adjustment time

0.00 to 10000.00 ms (default value: 0.00)

Page 410 [Pr.82] Start adjustment time

HOPR basic parameter

OPR method

+ 0: Near-point dog method (default value)
« 1: Stopper method 1

* 2: Stopper method 2

+ 3: Stopper method 3

* 4: Count method 1

+ 5: Count method 2

* 6: Data setting method

Page 411 [Pr.43] OPR method

OPR direction

« 0: Positive direction (Address increase direction)
(default value)
« 1: Reverse direction (address decrement)

Page 412 [Pr.44] OPR direction

OP address Refer to the right item. (default value: 0) Page 413 [Pr.45] OP address
OPR speed Refer to the right item. (default value: 1) Page 413 [Pr.46] OPR speed
Creep speed Refer to the right item. (default value: 1) Page 414 [Pr.47] Creep speed
OPR retry « 0: Do not perform OPR retry with limit switches Page 415 [Pr.48] OPR retry

(Default value)
« 1: Perform the OPR retry with limit switches
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Item

Setting range

Reference

BOPR detailed parameter

OPR dwell time

0 to 65535 ms (default value: 0)

Page 415 [Pr.49] OPR dwell time

Setting for the movement amount after
near-point dog ON

Refer to the right item. (default value: 0)

Page 416 [Pr.50] Setting for the movement amount
after near-point dog ON

OPR acceleration time selection

« 0: Acceleration time 0 (default value)
« 1: Acceleration time 1
« 2: Acceleration time 2
« 3: Acceleration time 3

Page 417 [Pr.51] OPR acceleration time selection

OPR deceleration time selection

« 0: Acceleration time 0 (default value)
« 1: Deceleration time 1
« 2: Deceleration time 2
« 3: Deceleration time 3

Page 417 [Pr.52] OPR deceleration time selection

OP shift amount

Refer to the right item. (default value: 0)

Page 418 [Pr.53] OP shift amount

OPR torque limit value

1 to 3000 (default value: 300)

Page 419 [Pr.54] OPR torque limit value

Deviation counter clear signal output time

1 to 65535 ms (default value: 11)

Page 419 [Pr.55] Deviation counter clear signal
output time

Speed specification during OP shift

« 0: OPR speed (default value)
* 1: Creep speed

Page 419 [Pr.56] Speed specification during OP shift

Dwell time during OPR retry

0 to 65535 ms (default value: 0)

Page 420 [Pr.57] Dwell time during OPR retry

Setting of operation during uncompleted
OPR

< 0: Do not execute positioning control (default value)
« 1: Execute positioning control

Page 420 [Pr.58] Setting of operation during
uncompleted OPR

MBasic parameter 31

Extended parameter storage setting

« CPU (default value)
« Positioning module

*1 The basic parameter 3 setting is available only in GX Works3.
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Application setting

Set CPU error output mode setting of the positioning module.

ing Ttetn List
put the Setting Tkem o Searc @
BE '5'-2 Ttem Axiz | Axiz 2
= CP ermoreufputmade scitie You can be the setting of whether to keep or not to clear the output of the module to the CPU stop error.

GPU error output mode zetting 0 Clear

i) Basic setting
A

i) Interrupt setting

il Refresh settings

‘fou can be the setting of whether to keep or not to clear the output of the module to the GPU stop error.

Ttem List | Find Result l Check ] l Restore the Default Settings
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Interrupt setting

Set the interrupt function of the positioning module.

1[U1]:FX5-20PG-P Module Parameter

Setting Item List
put the Setting Tkem o Searc @
EE Ma. Thterrupt factor setting | Axiz No. for interrupt factor Interrupt pointer | -
- - 7 0: All axes EI
@-f) Basic settine 2 0 Do not detect 0: &l axes
& d 0 Do not detect 0: All axes
iy Fefresh settings 4 0 Do not detect 0: All axes
b 0 Do not detect 0: All axes 2

Explanation

Set an interrupt factor to be detected.
Do not detect
Status_M code ON
Status_Error detection

Status_Start complete

‘Status_Positioning complete

‘External IO signal_Lower limit signal
‘External IO signal_Upper limit signal
‘External IO signal_Drive unit READY signal
‘External YO signal Stop signal

‘External IO sienal_Special start instruction
‘External YO sienal Zero signal

‘External IO signal_Near-point dog signal
‘External IO sienal_Deviation counter clear sienal
5tatus I speed control flag

Statuz Speed-position switching latch flag
Btatuz Command in—pogition flag

Statuz OPF. request flag

Statuz OPR. complete flag
Statuz_Pozition-speed switching latch flag
‘Status_Warning detection

‘Status_Speed chanee 0 flag

‘Deceleration start flag

‘Bnalyziz complete flag

tem List | Find Rasult l Check ] l Restore the Default Settines
Item Setting range Reference
Interrupt factor setting « 0: Do not detect (Default value) Page 483 [Pr.900] Interrupt factor setting

« 1: Status_M code ON

« 2: Status_Error detection

« 3: BUSY

« 4: Status_Start complete

« 5: Status_Positioning complete

« 100: External 1/0 signal_Lower limit signal

« 101: External 1/O signal_Upper limit signal

« 102: External 1/O signal_Drive unit READY signal
« 103: External 1/0 signal_Stop signal

« 104: External 1/O signal_Special start instruction
« 105: External 1/0 signal_Zero signal

« 106: External 1/0 signal_Near-point dog signal

« 107: External I/O signal_Deviation counter clear signal
« 200: Status_In speed control flag

« 201: Status_Speed-position switching latch flag
« 202: Status_Command in-position flag

« 203: Status_OPR request flag

« 204: Status_OPR complete flag

« 205: Status_Position-speed switching latch flag
« 206: Status_Warning detection

« 207: Status_Speed change 0 flag

« 300: Deceleration start flag

« 301: Analysis complete flag

Axis No. for interrupt factor « 0: All axes (default value) Page 483 [Pr.901] Axis No. for interrupt factor
*1: Axis 1
* 2: Axis 2

Interrupt pointer 150 to 11771 —

*1  For details on the available interrupt pointers, refer to the following.
LTIMELSEC iQ-F FX5 User's Manual (Application)
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Refresh settings

Configure the setting to transfer the values in the buffer memory of the positioning module to devices in the CPU module. By
configuring these refresh settings, reading the data by program is not needed.

Select the transfer destination from the following at "Target".

+ Specified device (== Page 328 Specified device)

Specified device

Transfer the setting of the buffer memory to the specified device of the CPU module. The device X, Y, M, L, B, D, W, and R
can be specified. To use the bit device X, Y, M, L, or B, set a number which is divisible by 16 points (example: X20, Y120,
M16). The data in the buffer memory is stored in devices for 16 points from the set number.

[Ex]

When X20 is set, data is stored in X20 to X37.

Setting item

The refresh setting has the following items.

1[U1]:FX5-20PG-P Module Parameter
finpit the Setting Hem 1o Seard] S T MNumber of transfers to intelligent function module 1]
Number of transfers to GPU 1]
B B3 Item Axis 1 Axis 2 -
cE) el
| Refresh at the sot g,

- Basic setting
1 Annlication setting

- Inferrupt setting
[R5 1] Refr e s

=) Transfer to the CPU. Transfer the buffer me mory data to the specified device.
Current feed valie

Machine feed value

Feedrate

Errar Mo

Warning Ha.

Walid M code

fixis operation status
Current speed

Axis feedrate

Speed-position switching control positioning amount

External /O signal

Status

Target value

Tareet speed

OPR request flag ON cause -

e [ Check ] [ Restore the Default Settings ]
Item ‘ Reference
HRefresh at the set timing (transfer to CPU)
Current feed value Page 452 [Md.20] Current feed value
Machine feed value Page 452 [Md.21] Machine feed value
Feedrate Page 453 [Md.22] Feedrate
Error No. Page 453 [Md.23] Axis error No.
Warning No. Page 453 [Md.24] Axis warning No.
Valid M code Page 453 [Md.25] Valid M code
Axis operation status Page 454 [Md.26] Axis operation status
Current speed Page 454 [Md.27] Current speed
Axis feedrate Page 455 [Md.28] Axis feedrate
Speed-position switching control positioning amount Page 455 [Md.29] Speed-position switching control positioning amount
External I/O signal Page 456 [Md.30] External I/O signal
Status Page 456 [Md.31] Status
Target value Page 458 [Md.32] Target value
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Item

Reference

Target speed

Page 458 [Md.33] Target speed

OPR request flag ON cause

Page 459 [Md.63] OPR request flag ON factor

Positioning control end cause

Page 459 [Md.64] Positioning control complete factor

Movement amount after near-point dog ON

Page 459 [Md.34] Movement amount after near-point dog ON

Torque limit stored value

Page 460 [Md.35] Torque limit stored value

Special start data instruction code setting value

Page 460 [Md.36] Special start data instruction code setting value

Special start data instruction parameter setting value

Page 460 [Md.37] Special start data instruction parameter setting value

Start positioning data No. setting value

Page 460 [Md.38] Start positioning data No. setting value

In speed limit flag

Page 461 [Md.39] In speed limit flag

In speed change processing flag

Page 461 [Md.40] In speed change processing flag

Special start repetition counter

Page 461 [Md.41] Special start repetition counter

Control system repetition counter

Page 461 [Md.42] Control method repetition counter

Start data pointer being executed

Page 462 [Md.43] Start data pointer being executed

Positioning data No. being executed

Page 462 [Md.44] Positioning data No. being executed

Block No. being executed

Page 462 [Md.45] Block No. being executed

Last executed positioning data No.

Page 462 [Md.46] Last executed positioning data No.

Positioning data being executed_Positioning identifier

Positioning data being executed_M code

Positioning data being executed_Dwell time

Positioning data being executed_Positioning option

Positioning data being executed_Command speed

Positioning data being executed_Positioning address

Positioning data being executed_Arc address

Page 463 [Md.47] Positioning data being executed

Analysis mode

Page 463 [Md.60] Analysis mode

Analysis complete flag

Page 463 [Md.61] Analysis complete flag

Deceleration start flag

Page 464 [Md.48] Deceleration start flag

mRefresh Timing™’

Refresh Timing

Page 329 Refresh Timing

Refresh Group [n] (n: 1-64)

BRefresh Timing (1/0)"!

Refresh Timing

*1 The setting cannot be changed from the default in the positioning module.

HRefresh Timing

Set the refresh timing of the specified refresh destination.

Setting value

Description

At the Execution Time of END Instruction

Performs refresh at END processing of the CPU module.

Refresh processing time

A refresh processing time [us] is a constituent of the scan time of the CPU module. For details on the scan time, refer to the

following.
[TIMELSEC iQ-F FX5 User's Manual (Application)

The refresh processing time [us], which is taken for refresh processing, is given by:

+ Refresh processing time [us] = Refresh read time (refresh data transfer to the CPU module)

HEWhen "Target" is a specified device

Calculate the refresh read time according to the number of items and the number of their transfer data (word) that are set to

be refreshed.

Item

Description

Refresh read time

Number of refresh read settings

Number of used devices

Refresh time for a 1 to n number of parameters

0.05 ps per word
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14.3 Module Extension Parameter

Set the module extension parameter. The module extension parameter has positioning data and block start data number 0 to
4 for each axis.
Select the module extension parameter from the tree on the following window.

O [Navigation] = [Parameter] = [Module Information] = [Target module] = [Module Extended Parameter]

Positioning data

Set the positioning data for each axis.

1[U1]:FX5-20PG-P Module Extended Parameter E

ing Item List

|In|:ut the Setting Item to Search | @

BE %‘F_‘ Ma. Operation pattern | Control method | Axis to be interpolated | Acceleration time No.l Dec .
_— 7 _ - N

- . <] Fasitioning comment

-~ Az 2 Positioning data 5

1B Axiz 1 Block start data Mol o
~{) fxiz 2 Black start data Mol Fositionine comment
~{) fxiz 1 Block start data Mol 8
—{y Aiz 2 Block start data Mol Positioning comment
~{) Az 1 Block start data Mo 2 L]
4Ry Pis 2 Block start data Mo2 Fositioning comment

il Az 1 Block start data Mo 3 5 il
~{f) fxiz 2 Block start data Ma 2
~{) fxiz 1 Block start data Mod

—{) fiz 2 Block start data Mod

The operation pattern specifies whether the pogitioning of a certain data Mo. iz to be ended with just that data, or whether the positioning  «
for the next data Mo. is to be carried out in succession.

s £ 44

M code comment edit Dffline Simulation Automatic Command  Automatic Sub Arc
Speed Calculation Calculation
Trom Lict | Find Result l Check l l Restore the Default Settings l
Item Setting range Reference
Operation pattern « 0: Positioning complete Page 422 [Da.1] Operation pattern

« 1: Continuous positioning control
« 3: Continuous path control
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Item

Setting range

Reference

Control method

* 01H: ABS1 1-axis linear control (ABS)

« 02H: INC1 1-axis linear control (INC)

» 03H: FEED1 1-axis fixed-feed control

* 04H: VF1 1-axis speed control (forward run)

« 05H: VR1 1-axis speed control (reverse run)

« 06H: VPF Speed-position switching control (forward run)

« 07H: VPR Speed-position switching control (reverse run)

« 08H: PVF Position-speed switching control (forward run)

« 09H: PVR Position-speed switching control (reverse run)

« 0AH: ABS2 2-axis linear interpolation control (ABS)

« 0BH: INC2 2-axis linear interpolation control (INC)

« OCH: FEED2 Fixed-feed control by 2-axis linear
interpolation

« ODH: ABS™ Circular interpolation control with sub point
specified (ABS)

« OEH: INC™ Circular interpolation control with sub point
specified (INC)

« OFH: ABS. Circular interpolation control with center point
specified (ABS, CW)

« 10H: ABS. Circular interpolation control with center point
specified (ABS, CCW)

« 11H: INC. Circular interpolation control with center point
specified (INC, CW)

* 12H: INC. Circular interpolation control with center point
specified (INC, CCW)

« 13H: VF2 2-axis speed control (forward run)

* 14H: VR2 2-axis speed control (reverse run)

« 80H: NOP NOP instruction

« 81H: POS Current value change

* 82H: JUMP JUMP instruction

» 83H: LOOP Beginning of LOOP-to-LEND processing

* 84H: LEND End of LOOP-to-LEND processing

Page 423 [Da.2] Control method

Axis to be interpolated

« 0: Axis 1 specification
« 1: Axis 2 specification

Page 424 [Da.5] Axis to be interpolated

Acceleration time No.

* 0: Acceleration time 0
« 1: Acceleration time 1
« 2: Acceleration time 2
« 3: Acceleration time 3

Page 424 [Da.3] Acceleration time No.

Deceleration time No.

« 0: Deceleration time 0
« 1: Deceleration time 1
« 2: Deceleration time 2
« 3: Deceleration time 3

Page 424 [Da.4] Deceleration time No.

Positioning address

Refer to the right item.

Page 425 [Da.6] Positioning address/movement
amount

Arc address

Refer to the right item.

Page 427 [Da.7] Arc address

Command speed

Refer to the right item.

Page 428 [Da.8] Command speed

Dwell time * 0 to 65535 ms Page 429 [Da.9] Dwell time
« 1to 600

M code «0to 10 Page 430 [Da.10] M code
* 1to0 65535
» 0to 65535

M code ON signal output timing

+ 0: Use the set value of M code ON signal output timing
* 1: WITH mode
* 2: AFTER mode

Page 430 [Da.27] M code ON signal output timing

ABS direction in degrees

« 0: Use the set value of ABS direction in degrees
« 1: ABS clockwise

« 2: ABS counterclockwise

« 3: Shortcut (direction setting invalid)

Page 431 [Da.28] ABS direction in degrees

Interpolation speed specification
method

« 0: Use the set value of Interpolation speed specification
method

« 1: Composite speed

« 2: Reference axis speed

Page 431 [Da.29] Interpolation speed specification
method
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M code comment edit

Set comments for M codes. The set comments are saved in a project.

ESetting method
1. Double-click "M code comment edit" in "Axis O
ﬁ Positioning data".

M code comment edit

2. Input an M code number for which a comment is set in

M Code Comment Edit 1[U1]:FX5-20PG-P @
W T weh o o " "M Code" in the range of 1 to 65535. The maximum
B |- number of M codes for which comments can be set is
50.
Z 3. Input a comment in "M Code Comment".
- i 4. Click the [OK] button.

Offline Simulation

Offline simulations enable simulation of operation (waveforms) of configured positioning data.

ESetting method
1. Double-click on "Offline Simulation" for the "Axis [I

ﬁ Positioning Data".

Offline Simulation

2. Set "Positioning Data No." to the positioning data

Offline simulation ==
Dty wereponiog e, | 1] of w01 ifivswes number corresponding to the waveform you want to
Display Magnification Clicked Coardinate Pestion ~ d |Sp Iay
i (END, T | S| - 3. The waveform corresponding to the positioning data
setting appears.
i
2

The following control methods are available for use with Offline Simulation.

* 01H: ABS1 1-axis linear control (ABS)

* 02H: INC1 1-axis linear control (INC)

» 03H: FEED1 1-axis fixed-feed control

* 0AH: ABS2 2-axis linear interpolation control (ABS)

* 0BH: INC2 2-axis linear interpolation control (INC)

» 0CH: FEED2 Fixed-feed control by 2-axis linear interpolation

« ODH: ABS ™ Circular interpolation control with sub point specified (ABS)

« OEH: INC™ Circular interpolation control with sub point specified (INC)

» OFH: ABS. Circular interpolation control with center point specified (ABS, CW)
* 10H: ABS. Circular interpolation control with center point specified (ABS, CCW)
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Automatic Command Speed Calculation

The automatic command speed calculation calculates the command speed from various conditions.

ESetting method

Automatic Command
Speed Calculation

Automatic Command Speed Calculation

[operation Procedure]

LSelecr 2 positoning data No. o cakaate the command spesd,

2:5at the vravel disanca.operton tme,acczlraton tme and dacaleraton tme.
3,0k the "Calalate Gommand Speed” buon,

Edit the posicoring data No. 1] cfamer

Because the control method of this data i 01hiABS line 1 edit and calculation are ot enabled,

* Control mathod is ABS. Plesse cakculate and enter travel discance based on the previous positioning posison,

Travel Disance 20000 puse Operation Trme 1000 ms

Accsleration Time: 0:1000 - ms Decsleration Time 0:1000 - ms \

Explanation

Enter the amount of time measured in ms o reach the target posioon,
Range: 1 10 2147483647

— ¥

Calculation Result

No.|  Operaton pattem Control method Postoring =

1 b:END O1hABS fne 1 10000 puiss 22540 puels £ ERLSE IS
Cick OK to reflect this dats to the positioning dats.
Simulate Calculation Result =
Display Magnification Clicked Coordinate Position
Width 100 - % Hssht g . % Spesd pulssfs
k
ES
&
Tine s .

1.

Double-click on "Automatic Command Speed
Calculation" for the "Axis O Positioning Data".

Set "Positioning Data No." to the positioning data
number for which you want to calculate the command
speed.

Configure the distance of movement, operation time,
acceleration time, and deceleration time and then click
[Calculate Command Speed] to display the calculation
in the "Calculation Result" section. Click [OK] to update
the positioning data with the calculated command
speed.

Once the calculation result is displayed, click [Simulate
Calculation Result] to display the waveform based on
the calculation result.

The automatic command speed calculation can be used for positioning data with the following control

methods or without any control method.
* 01H: ABS1 1-axis linear control (ABS)
* 02H: INC1 1-axis linear control (INC)

» 03H: FEED1 1-axis fixed-feed control
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Automatic Sub Arc Calculation

The automatic sub arc calculation calculates the sub arc setting value (positioning data) so that the operation (waveform)
between two sets of positioning data is smooth. The start point address is determined from the positioning data or the direct

address specification.
ESetting method

1. Double-click on "Automatic Sub Arc Calculation” for the
"Axis O Positioning Data".

Automatic Sub Arc
Calculation

Aromatc S Are Caolaton = 2. Set "Positioning Data No." to the positioning data
CEEE— . *
number for which you want to calculate the sub arc. 1

Configure the radius and then click [Calculate Sub Arc]
to display the calculation in the "Calculation Result"
] section. If using a direct address specification, configure
ST T e | oeeea Pt e S the reference axis and interpolation axis addresses.

2 1 EXD
=2 400 puise . g . .
w . on seo vhvesieez = e Click [OK] to update the positioning data with the
== _ . calculated sub arc setting.
P T -~ O - W= =3
B gy =
A E2Y LCONT 0ODh:ABS ArcMP E2) 318 puke. 216 puke.
2 480 pulse. 381 pse
3 E2Y 0:END DANABS line 2 =2 2000 puise 0 puise
2 1000 puise: Qpuse

Pressing 0K refecs ths

e = 4. cClick [Simulate Calculation Result] to display the
waveform based on the calculation result.

Dispiay Magnifcation Cicked Goordinate Postion
Wi/H 100% Scresn B pubse

wikh 100 - % gt o0 o * =2 pulse

Asis #2 Address puise

s #1 pddress pulse

*1 The automatic calculation cannot be performed when the operation pattern is set to 0: Positioning complete.
The end point address is determined by automatic selection of the next specified positioning data number.

The following control methods are available for use with Automatic Sub Arc Calculation.
» 0AH: ABS2 2-axis linear interpolation control (ABS)

» 0BH: INC2 2-axis linear interpolation control (INC)

* OCH: FEED2 Fixed-feed control by 2-axis linear interpolation

Refer to the GX Works3 description for information on other restrictions.

334 14 PARAMETER SETTING
14.3 Module Extension Parameter



Block start data

Set the block start data number 0 to 4 for each axis.

Item Setting range Reference
Shape « 0: Termination Page 433 [Da.11] Shape
« 1: Continue
Start data No. 1 to 600 Page 434 [Da.12] Start data No.
Special start instruction * 00H: Normal start Page 434 [Da.13] Special start instruction

« 01H: Condition start

« 02H: Wait start

« 03H: Simultaneous start
* 04H: FOR loop

* 05H: FOR condition

« 06H: NEXT start

Parameter *1t010 Page 435 [Da.14] Parameter
» 0to 255

Condition data

Set condition data for each block start data.

ESetting method

e e T = 1. Double-click "Condition data edit" in "Axis O Block start
freee e data".
7 I - |
e [ aer ] [ Fesrovm onsonees
e e I = 2. Click the cell of the condition data number to be edited
= = == and click the [Edit] button.
:
5
3 " HH " " HH
o Tty T R = 3. Select settings of "Condition Operator" and "Condition
H "
R = =] Identifier" from the pull-down menu.
Conditon Wentiier [ Buffe Memory (1668) -] Carcel 4. Set "Condition Data" according to the condition set in
‘Condition Data Step 3
Buffer Address Paramatzr
0 - o 5. Click the [OK] button.
Selert 3 conditional operator,
e 6. Click the [Close] button.
gg gg:f;os:o:::gfu:?ﬁn monitor data and control data is ON or OFF
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ESetting item

Item

Setting range

Reference

Condition Operator

Refer to the right item.

Page 437 [Da.16] Condition operator

Condition Identifier

Refer to the right item.

Page 436 [Da.15] Condition target

Condition data

Buffer address

Refer to the right item.

Page 437 [Da.17] Address

Parameter

Monitor Data

Control Data

Axis 1 specification

Axis 2 specification

Refer to the right item.

Page 438 [Da.18] Parameter 1
Page 439 [Da.19] Parameter 2
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15 moNITORINGITEST

15.1 Positioning Monitor

With the positioning monitor function, the positioning module operating status can be checked for each axis.

The following monitors are available in this function.

Monitor type

Description

Operation monitor

The status of positioning control being performed such as the current feed value and axis feedrate can be
checked.

Operation monitor (Axis control)

The status related to axis control can be checked.

Operation monitor (Speed-position switching
control)

The status related to speed-position switching control can be monitored.

Operation monitor (Position-speed switching
control)

The status related to position-speed switching control can be monitored.

Operation monitor (OPR monitor)

The status related to OPR control can be monitored.

Operation monitor (JOG/manual pulse)

The status related to JOG operation and manual pulse generator operation can be monitored.

Start history

The start history of past 16 records can be monitored.

Error history

The error history of past 16 records can be monitored.

Warning history

The warning history of past 16 records can be monitored.

Module information list

The on/off state of signals and flags of each axis can be checked.

How to use

Use the positioning monitor with the following procedure.

Start the selected module toal.

Module Series Selection

iQF Series -

B Analog Adapter
Analog input - Offset/gain setting
Temperature input - Offset/gain setting
Analog output - Offset/gain setting

= Temperature Control
Temperature trace

= Multiple Input
Offset/gain setting

= Pulse I/O and Positioning

Positioning test

Medule Tool List ==

1. Display the "Module Tool List" window and select
"Positioning monitor".

O [Tool] = [Module Tool List] = [Positioning monitor]

2. Selectthe positioning module being used from the
"Module Selection (Positioning monitor)" window and
click the [OK] button.

1[U1]:FX5-20PG-P - Operation monitor

p—— 3. Selecta monitoring type from the pull-down menu.

Posiioning det being sxecnsd narplation rges w5
Posiionng daa et

Posiioning daa et

P [] []
iz vring e o 0
Vi s o o

m
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"Module Information List" is always displayed on the right of the "Positioning Monitor" window. In "Module Information List",

the on state is indicated in color (green) for each axis.

Madule information list
("] READY
Module acoess flag
M code ON
Bois No. 1 2

Emor Detection

Bois No. 1 2
BUSY

Beiz Mo 1 2
Start complate

Bois No. 1 2

Positioning complete
Bois No. 1 2

When an error occurs, the axis in which the error occurs is indicated in orange in "Error Detection". When a warning occurs,
the axis in which the warning occurs is indicated in orange in "Status Axis warning detection".

15.2 Positioning Test

This function allows users to perform the following tests while the users monitor the current status of the positioning module.

+ Positioning control test

» JOG/manual pulse generator/OPR test
» Speed change test

+ Other control tests

Precautions

Before the positioning test is started, necessary parameters and positioning data must be set and written to the positioning

module.

Starting method

Start "Positioning test" with the following procedure.

1. Display the "Module Tool List" window and select

Module Tool List (3w
Start the selected module toal. "POSitiOﬂing teSt"-
Module Series Selecti . oy .
——— XD [Tool] = [Module Tool List] = [Positioning test]
iQ-F Series -

T Analog Adapter 2. Selectthe positioning module being used from the
Analog input - Offset/gain setting "Module Selection (Positioning Test)" window and click

Temperature input - Offset/gain setting
Analog output - Offset/gain setting the [OK] button.

= Temperature Control . . . .

T 3. Ifexternal input signals are used for the positioning test,
emperature trace

B Multiple Input click the [Yes] button. If no external input signal is used

Dffset/gai ] .
= Puf:eff‘,a:::d ':isitiomng for the test, click the [No] button.

Pasitioning monitor
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EStarting window
The following figure and table show the

configuration of the "Positioning Test" window.

% (1 ) Monitor part
3 (2) Test part
Targat Module Ineeligent Maduie No. 01H

Monitor Iiem [ il | =) =

Current faed vahaz 0 sz Qpuise

Maching foed vake 0puse Qs

Foedrata 0 pusefs 0 puksefs

ot arror N o [ 1
= . . >
Valid M code: 0 [

Aot operation status seandby Standby

Quren: speed 0 pulsels 0 pulse/s

Aues feed specd 0 pulsels 0 pulse/s

‘Extemal 10 signal lower it oFF oFF

J

Test 3

Tanget s At -

selea Fncaon Plaas st ths funcion fer sopping the poscionng.

Start Type

@) Postioning Star Sigral @ Bock Stz @) Mutple Aues Simukaneous Start
Postioning Data Na. (1t 600)
1
> (2)
Steps External Command
F Baemal Command valid
Stz siep Continue
Spesdl positon Switching Enable Flag
S s [ oo s i =
p——— Code OFF Reguest Cose

| | | | | g

Button name

Description

Starting Starts positioning control.

Skip Performs the skip function to skip the control of the positioning data being performed.

Stop Target Axis Stops the positioning control of the axis set as the target axis.

Stop All Axis Stops the positioning control of all the axes.

Restart Stop Axis Restarts the positioning control that is stopped by the [Stop Target Axis] or [Stop All Axis] button.

Positioning Complete

Ends the positioning control. When the [Positioning Complete] button is clicked and the [Starting] button is

clicked, the positioning control is started from the first.

Error/Warning Details Confirmation

Displays the description and corrective action of the errors and warnings that occurred.

Error/Warning Reset

Resets the errors and warnings that occurred.

M Code OFF Request

Turns off M code ON signal.

Close

Closes the "Positioning Test" window.

After starting the operation, perform the positioning test according to each positioning test procedure described as follows.

+ [ Page 340 Positioning control test

» [ Page 342 JOG/manual pulse generator/OPR test

« [Z5~ Page 345 Speed change test
+ [ Page 347 Other control tests
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Positioning control test

Specify a positioning data No. or point No. of block start data to perform the test operation.

1. Selecta target axis to be tested from the pull-down menu of "Target Axis".

Test

Target fis lasist ]
Axisl

Select Function Axis2

[ - Pleass s=t this function after stopping the jpositioning.
Start Type
(@) Positioning Start Signal () Block Stant () Mukiple Aves Simultansous Start
ing start data
Positioning Dats No. (1t 500)

1

2. Select "Positioning control" from the pull-down menu of "Select Function".

Test

Target Auis Axisl -
Salect Function 5 it Plaase szt this function after stopping the positioning.
Positioning control
G Manuz| Pulse Generator/ OPR
FETHR R New Spead

@) Positioni Other control

(T) Multiple Aves Simultaneous Start
Positioning start datz

Positioning Data No. (1 to 600

1

3. Select a control method from "Start Type".

4. set "Positioning start data" according to the selected control method.
+ Positioning start: Positioning data No.

 Block start: Block No. and Point No.

» Multiple axes simultaneous start: Multiple axes simultaneous start data No.

Test

Target Aus Azl -
Sslect Function | Pesitioning contral v|  Plesse ot ohis funcsion sfter sispping the positoning.
Start Type
(@) Positioning Start Signal () Block Start () Multiple Aves Simultaneous Start
iing start data
Positioning Datz No. (1t 600)

1

5. clickthe [Starting] button to start the test operation.

6. After the test is completed, click the [Positioning Complete] button, then click the [Close] button.
Point}3

« To stop the positioning control being performed, click the [Stop Target Axis] button or the [Stop All Axis]
button.

* By clicking the [Skip] button, the positioning control being performed can be skipped and the next
positioning control is started.
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HPerforming the positioning control test with the step operation
In the positioning control test, positioning control can be performed with the step operation.

1. Before clicking the [Starting] button, select "Start step".

2. Selecta step mode from the pull-down menu of "Step Mode".

Steps External Command
|:| External GCommand Valid
[E7] Speed-position Switching Enable Flag
St=p Mode Execute step aperation by declaration - D Position-speed Switching Enzble Flag
Exscute sbe-p op\;'étion by data No. [
I Starting ] I Skip ] Stop Target Avis(]) l I Stop All Avis ] I Rastart Stop Avis I Positioning Complete ]

3. Click the [Starting] button to start the test operation.

I i )

4. When one step is completed, the positioning control stops. To continue the step operation after the stop, click the

[Continue] button.

HPerforming the positioning control test with External command signal (CHG)
In the positioning control test, the operation can be started or skipped with External command signal (CHG).

1. Set the external command function selection before starting "Positioning Test".

2. When starting "Positioning Test", click the [Yes] button in the following window.

MELSOFT GX Works3 E3

'6' Are the servo amplifier and motor connected?

Caution

When executing the test without connecting,

OPR requiring speed-position/position-speed switching by
external input signal, near-point dog and zero signal cannot be
executed.

3. Select "External Command Valid" in "External Command". To switch the positioning control between the speed control
and position control during the speed-position switching control or position-speed switching control with External

command signal (CHG), select "Speed-position Switching Enable Flag" and "Position-speed Switching Enable Flag".

Steps External Command
Bxternal Gommand Valid
[ 5tan st=p
[7] Speed-position Switching Enable Flag
Step Mods Execute step operation by declaration D Position-speed Switching Enable Flag
’ Ctarting ] ’ Skip ] ’ Stop Tanget Asis(1) ] ’ Stop All Asis ] ’ Restart Stop Asis [ Pasitioning Complata ]

A

Click the [Set] button. The setting in the previous step is reflected to the positioning module.

[ i |

5. By inputting External command signal (CHG), the start or the skip function can be performed.
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JOG/manual pulse generator/OPR test

The following tests can be performed with the JOG operation or manual pulse generator operation when the positioning
control is debugged.

» Checking the forward run/reverse run direction
« Checking the on/off state of external input signals such as an upper/lower limit switch, Zero signal, and Near-point dog
signal

Operation test of speed and acceleration/deceleration

Measuring the backlash compensation amount by the forward run/reverse run
Measuring the accurate address and movement amount

An OP can be established by performing the OPR test and operation can be checked by set OPR basic parameters and OPR
detailed parameters.

BJOG operation

1. Selecta target axis to be tested from the pull-down menu of "Target Axis".

Tast

Targat s st
Rsisl

Calect Function Axis? F.I'OPR - Please st this function after stopping the positioning.

J0G

10G Speed 1 pubsals (1 to 1000000

Forward RUN
Reverse RUN

Inching Movement Amount [1] puls= (0 to 65535)

2. Select "JOG/Manual Pulse Generator/OPR" from the pull-down menu of "Select Function”.

Test

S

Select Function Manual Pulse Gener, FR
Positioning control
G Manuzl Pulse Ganerztor OPR

New Spesd
Other control

-

Please s=t this function after stopping the positioning.

306G

10G Speed

pulsz/s (1 to 1000000) Forward RUN

Inching Movement Amount 1] puls= (0 to 65535) Reverse RUN.

3. Set"JOG Speed".

4. Setofor "Inching Movement Amount".

5. Click the [Forward RUN] button or [Reverse RUN] button to start the test for the JOG operation.

Point )’

When a value other than 0 is set for "Inching Movement Amount", the test is available with the inching
operation.
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EManual pulse generator operation
1. Selecta target axis to be tested from the pull-down menu of "Target Axis".

Test

Targat fois lassst .~
Axisl

Salect Function Axis2 /PR - Please set this function after stopping the positioning.
306G
s : s
Inching Movement Amount o puls= (0 to 65535 Reverse RUN

2. Select "JOG/Manual Pulse Generator/OPR" from the pull-down menu of "Select Function".

Pleass s=t this function after stopping the positioning,

5% New Spesd |
106 Spead | Sther control puls/s (1 to 1000000)

Farvward RUN
Inching Movement Amount 0 pulse (0 to 65535)

3. Set"Manual Pulse 1 Pulse Generator Input Magnification".

Mznuzl Pulss Generator

Manual pulsz generator enable flag tgm:ﬁl:;i 1 Pulse Ganarstor Input 100 % (1o 1000)

OPR Operation

T

g

4. Select "Manual pulse generator enable flag".

5. The test for manual pulse generator operation starts using the manual pulse generator connected to the positioning
module.
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HOPR control

1. Selecta target axis to be tested from the pull-down menu of "Target Axis".

Test

Targat fois lassst .~
Axisl

Salect Function Axis2 /PR - Please set this function after stopping the positioning.
3IOG
106 Spesd 1 puis/s (1 1o 1000000)
Inching Movemant Amaount 0 puls= {0 to 65535)
2. Select "JOG/Manual Pulse Generator/OPR" from the pull-down menu of "Select Function".
Test
.
Salect Function W Please set this function after stopping the positioning.
e .'I Pulse Generstor QPR
s S 2
Tnching Movement Amount [} pulse (0 to 65535)
3. Select "Machine OPR" or "Fast OPR" from the pull-down menu of "OPR Method".
OPR Operation
o s
Fast OPR I
| Start | | skip | ’ Stop Tanget Ais(l) ] ’ Stop All Avis ] ’ Restart Stop Axis Positioning Complete ]
| Error/V Details Confirm | | Error/Wh R | | Co FF Reguest Close: ]
4. Click the [OPR] button.

Pointp

The on state of Near-point dog signal, Zero signal, and OPR complete flag can be checked on the monitor

part. Check the OPR completion on the monitor.
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Speed change test

For the axes started with the positioning start test, OPR test, and JOG operation test, perform the speed change function,
acceleration/deceleration time change function, or override function to check the proper speed or acceleration/deceleration
time.

ESpeed change

1.

Select a target axis to be tested from the pull-down menu of "Target Axis".

Salect Function Axis2 I - Please s=t this function after stopping the positioning.
News Speed
New Spead Valus [} pulsa/s (0 %0 1000000)
2. Select "New Speed" from the pull-down menu of "Select Function".
Test
_—
Salect Function u Please s=t this function after stopping the positioning.
Positioning control
New Speed aI Pulse Generator/ OFR. L
New Speed \Sher conurol pulsa/s (0 %0 1000000)
3. Set"New Speed Value".
Test
_—
Salect Function [New Speed v] Please sat this function after stopping the pasitioning.
New Spead
New Spesd Valus 20000 putsz/ (0 10 1000000)

4. Clickthe [New Speed] button. The set value of "New Speed Value" is reflected to the positioning control being performed.
EOverride function

1. Selecta target axis to be tested from the pull-down menu of "Target Axis".

o

i

e e—
Axisl
Salect Function Axic? - Please sat this function after stopping the pasitioning.
New Spead
New Spesd Valus 0 putsz/ (0 10 1000000)
2. Select "New Speed" from the pull-down menu of "Select Function".

Test
o
Select Function M Please set this function after stopping the positioning.

Positioning control
New Speed a| Pulse Generator/ OPR L
New Speed . Sther control putsz/ (0 10 1000000)
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3. Set "Speed Override".

New Spead
New Spesd Valus [) pulsz/s (0 10 1000000)
Orverride
Spesd Ovemde 200 % (0w 300) Speed Ovaride Change
Acceleration/Deceleration Time Change
Acezleration Time |a | ms (0 to 8388508)
Aoceleration/dzceleration time change enable
Deceleration Time |D

| ms (0w 83m8508)

4. Clickthe [Speed Override Change] button. The set value of "Speed Override" is reflected to the positioning control being
performed.

BAcceleration/deceleration time change

1. Selecta target axis to be tested from the pull-down menu of "Target Axis".

Test

T —
Axisl

Salect Function Axic? [ - Please sat this function after stopping the pasitioning.
New Spead
Mew Spesd Valus []

pubsa/s (0 to 1000000)

2. Select "New Speed" from the pull-down menu of "Select Function".

Test

—

Salect Function Please s=t this function after stopping the positioning.
Positioning control
J0G/Manusl Pulse Generator/OPR
e L
New Speed \Sher conurol puisz/s (0 o 1000000)

3. Select "Acceleration/deceleration time change enable".

4. Set "Acceleration Time" and "Deceleration Time".

AccelerationfDeceleration Time Change

Acceleration Time 100 ms (0 o 8388608)
Aoceleration/deceleration time change enable
Deceleration Time 50 ms (0 to 8388608)
[ sms ]| [ swmemas) | [ seAlae | [ Remnssas | [ eesonngGompe |
| Eror{Warning Details Confirmation | | Emmor/\Waming Reset | | Co Recusst | ’ Clos= ]
5.

Click the [New Speed] button. The set values of "Acceleration Time" and "Deceleration Time" are reflected to the
positioning control being performed.
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Other control tests

Change the current feed value of the positioning module to a specified address.

1. Selecta target axis to be tested from the pull-down menu of "Target Axis".

Salect Function Axis2 I - Please s=t this function after stopping the positioning.
Mew Current Valus 0 pulse (-2147483648 to 2147483647) I Current Valus Changing ]
2. Select "Other control" from the pull-down menu of "Select Function”.
Test
e
Select Function M Please set this function after stopping the positioning.
Positioning control
JOGIManusal Pulse Generator/OPR
Mew SE
Wew Current _—l pulse (-2147483648 to 2147483547) [ Qurrent Vahse Changing ]
3. Set"New Current Value".
Test
—
Select Function [odna «ontrol v] Plaasa set this function after stopping the positioning.
Mew Current Valus 20000 pulse (-2147483648 to 2147483647) I Current Valus Changing ]

4. Clickthe [Current Value Changing] button. The set value of "New Current Value" is reflected to "Current feed value"
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1 6 SPECIFICATIONS OF 1/0 SIGNALS WITH CPU
MODULE

16.1 List of I/0 Signals with CPU Module

The positioning module uses buffer memory for transfers of data with the CPU module. The following shows the list of I/O
signals for positioning module.

Input signal

Buffer memory address Signal name
31500.b0 READY
31500.b1 Module access flag
817.b12 Axis 1 M code ON
917.b12 Axis 2
817.b13 Axis 1 Error detection
917.b13 Axis 2
31501 — BUSY
31501.b0 Axis 1
31501.b1 Axis 2
817.b14 Axis 1 Start complete
917.b14 Axis 2
817.b15 Axis 1 Positioning complete
917.b15 Axis 2

Output signal
Buffer memory address Signal name
1950 PLC READY
30100 Axis 1 Axis stop
30110 Axis 2
30101 Axis 1 Forward run JOG start
30102 Axis 1 Reverse run JOG start
30111 Axis 2 Forward run JOG start
30112 Axis 2 Reverse run JOG start
30104.b0 Axis 1 Positioning start
30114.b0 Axis 2
30103 Axis 1 Execution prohibition flag
30113 Axis 2
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16.2 Details of Input Signals

The following tables shows the ON/OFF timing and conditions of the input signals.

Buffer Signal name Description
memory
address
31500.b0 READY ON: READY * When [Cd.190] PLC READY signal is turned off and on, the parameter setting
OFF: Not READY/ range is checked. If no error is found, this signal turns on.
Watchdog timer * When [Cd.190] PLC READY signal is turned off, this signal turns off.
error » When a watchdog timer error occurs, this signal turns off.
« This signal is used for interlock in a program and others.
ON
[Cd.190]
PLC READY signal OFF
READY signal N
([Md.14OS]I£l\]/rI]<?duIe status: bo)  OFF L
31500.b1 Module access flag OFF: Module access « After the CPU module is set to RUN, this signal turns on with the status that
disabled allows the access from the CPU module to the positioning module. This signal
ON: Module access turns off while the CPU module is in the STOP status.
enabled « This signal is used for interlock in a program and others.
817.b12 Axis 1 M code ON OFF: M code is not set * In the WITH mode, this signal turns on when the positioning data operation is
917.b12 Axis 2 ON: M code is set started. In the AFTER mode, this signal turns on when the positioning data
operation is completed.

« This signal turns off with [Cd.7] M code ON signal OFF request.

* When no M code is specified (When [Da.10] M code is 0), this signal remains
off.

» With using continuous path control for the positioning operation, the
positioning continues even when this signal does not turn off. However, M
code ON signal ON (Warning code: 0992H) will occur.

» When [Cd.190] PLC READY signal is turned off, this signal also turns off. If
the operation is started while the M code is on, M code ON signal ON start
(Error code: 19A0H) will occur.

817.b13 Axis 1 Error detection | OFF: No error « This signal turns on when an error occurs, and turns off when the error is reset

917.b13 Axis 2 ON: Error on [Cd.5] Axis error reset.

31501.b0 Axis 1 BUSY"! OFF: Not BUSY « This signal turns on at the start of the positioning, OPR, or JOG operation.

31501.b1 Axis 2 ON: BUSY This signal turns off when the time set in [Da.9] Dwell time has passed after
the positioning operation stops. (This signal remains on during positioning.)

« This signal turns off when the positioning is stopped with step operation.

« During manual pulse generator operation, this signal turns on while [Cd.21]
Manual pulse generator enable flag is on.

« This signal turns off at error completion or positioning stop.

817.b14 Axis 1 Start complete | OFF: Start incomplete « This signal turns on when the positioning module starts the positioning
917.b14 Axis 2 ON: Start complete processing since Positioning start signal is turned on. (Start complete signal
also turns on during OPR control.)
ON
[Cd.184] Positioning OFF
start signal
Start complete signal ON
(IMd.31] Status: b14) OFF ‘{
817.b15 Axis 1 Positioning OFF: Positioning « This signal turns on for the time set in [Pr.40] Positioning complete signal
917.b15 Axis 2 complete*2 incomplete output time from the instant when the positioning control for each positioning
ON: Positioning data No. is completed. For the interpolation control, Positioning complete
complete signal of the interpolation axis turns on for the time set to the reference axis.
(This signal does not turn on when [Pr.40] Positioning complete signal output
time is 0.)

« This signal will turn off if the positioning (including OPR), JOG operation,
inching operation, or manual pulse generator operation is started while this
signal is on.

« This signal will not turn on when the speed control or positioning is canceled
midway.

*1  BUSY signal turns on even when the position control of a movement amount 0 is executed. However, since the ON time is short, the ON

*2

status may not be detected in the program.
Positioning complete of the positioning module refers to the point when the pulse output from the positioning module is completed. Thus,
even if Positioning complete signal of the positioning module turns on, the system may continue operation.
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16.3 Details of Output Signals

The following tables shows the ON/OFF timing and conditions of the output signals.

Buffer Signal name Description

memory

address

1950 PLC READY « Other than 1: PLC (a) This signal notifies the positioning module that the CPU module is normal.
READY OFF « This signal is turned on and off with the program.

« 1: PLC READY ON « This signal is turned on during the positioning control, OPR control, JOG
operation, inching operation, and manual pulse generator operation, unless
the system is in the GX Works3 test mode.

(b) When data (including parameter) has been changed, this signal is turned off

depending on the changed item.

(c) The following processing is performed when this signal is turned off and on.

» The parameter setting range is checked.

» Check that READY signal ([Md.140] Module status: b0) is on.

(d) The following processing is performed when this signal is turned on and off.

In this case, the OFF time should be set to 100 ms or more.

» Check that READY signal ([Md.140] Module status: b0) is off.

« The operating axis stops.

* M code ON signal ([Md.31] Status: b12) for each axis turns off, and 0 is stored
in [Md.25] Valid M code.

(e) When the module data backup or module data initialization is performed with

GX Works3 or the CPU module, turn off this signal.
30100 Axis 1 Axis stop « Other than 1: No axis * When Axis stop signal is turned on, the OPR control, positioning control, JOG
30110 Axis 2 stop request operation, inching operation, and manual pulse generator operation will stop.

* 1: Axis stop request « By turning on this signal during the positioning operation, the operation will be
stopped.

» Whether to decelerate or suddenly stop can be selected with [Pr.39] Stop
group 3 sudden stop selection.

« During the interpolation control of the positioning operation, if this signal of
any axis is turned on, all axes in the interpolation control will decelerate and
stop.

30101 Axis 1 Forward run * Other than 1: JOG not | * When this signal is on, the JOG operation will be performed with [Cd.17] JOG
30102 Axis 1 JOG start started speed. When this signal is turned off, the operation will decelerate and stop.
30111 Axis 2 Reverse run * 1: JOG started * When an inching movement amount is set, the specified movement amount is
30112 Axis 2 JOG start output for one control cycle and the operation stops.
Forward run
JOG start
Reverse run
JOG start
30104.b0 Axis 1 Positioning » OFF: No positioning » The OPR operation or positioning operation is started.
30114.b0 Axis 2 start start request « Positioning start signal is valid at the rising edge, and the operation is started.
* ON: Positioning start * When this signal is turned on during BUSY, Start during operation (Warning
request code: 0900H) will occur.
30103 Axis 1 Execution « Other than 1: Not « If this signal is on when Positioning start signal is turned on, the positioning
30113 Axis 2 prohibition flag during execution control does not start until this signal is turned off. (pulses not output) This
prohibition signal is used with Pre-reading start function.
* 1: During execution
prohibition
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16.4 1/0 Signals Allocation of Module Diagnostic

By using module diagnostics of GX Works3, check the 1/O signals status of positioning module.

Specifications of 1/0 signals is shown below.

Input signal

Input signal 1 Input signal 2
b0 READY b0 Start complete (Axis 1)
b1 Module access flag b1 Start complete (Axis 2)
b2 Use prohibited (fixed to 0) b2 Use prohibited (fixed to 0)
b3 b3
b4 M code ON (Axis 1) b4 Positioning complete (Axis 1)
b5 M code ON (Axis 2) b5 Positioning complete (Axis 2)
b6 Use prohibited (fixed to 0) b6 Use prohibited (fixed to 0)
b7 b7
b8 Error detection (Axis 1) b8
b9 Error detection (Axis 2) b9
b10 Use prohibited (fixed to 0) b10
b11 b11
b12 BUSY (Axis 1) b12
b13 BUSY (Axis 2) b13
b14 Use prohibited (fixed to 0) b14
b15 b15
Output signal
Output signal 1 Output signal 2
b0 PLC READY b0 Positioning start (Axis 1)
b1 Use prohibited (fixed to 0) b1 Positioning start (Axis 2)
b2 b2 Use prohibited (fixed to 0)
b3 b3
b4 Axis stop (Axis 1) b4 Implementation prohibition (Axis 1)
b5 Axis stop (Axis 2) b5 Implementation prohibition (Axis 2)
b6 Use prohibited (fixed to 0) b6 Use prohibited (fixed to 0)
b7 b7
b8 Forward JOG start (Axis 1) b8
b9 Reverse JOG start (Axis 1) b9
b10 Forward JOG start (Axis 2) b10
b11 Reverse JOG start (Axis 2) b11
b12 Use prohibited (fixed to 0) b12
b13 b13
b14 b14
b15 b15
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1 7 DATA USED FOR POSITIONING CONTROL

This chapter describes the parameters and data used for performing the positioning control with the positioning module.
In the positioning system using the positioning module, the various parameters and data are used for the control. The
parameters and data include parameters set according to the device configuration, such as the system configuration, and
parameters and data set according to each control.

17.1 Types of Data

Parameters and data required for the control

The parameters and data required to perform the control using the positioning module include Setting data, Monitor data, and
Control data shown below.

Setting data

The data is set beforehand according to the machine and application. Set the data with programs or GX Works3. The data set
for the buffer memory can also be saved in the flash ROM in the positioning module.
The setting data is classified as follows.

Classification Item Description

Module parameter Basic setting Basic parameter 1 Set the parameter according to the machine and applicable motor at

the system start-up.

Basic parameter 2

Detailed parameter 1 Set the parameter according to the system configuration at the system

start-up.

Detailed parameter 2

OPR basic parameter Set the required values for performing the OPR control.

OPR detailed parameter

Interrupt setting Interrupt setting data Set the setting data for the interrupt function.

Module extension Positioning data Positioning data Set the data for the major positioning control.

parameter

Block start data Block start data Set the block start data for the advanced positioning control.

Condition data Set the condition data for the advanced positioning control.

EValid timing of setting data

The following table lists the timings when each type of data is validated.
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Valid timing

Applicable data

Description

[Cd.190] PLC READY signal
transitions from off to on.

Basic parameter 1
Detailed parameter 1
OPR basic parameter
OPR detailed parameter
Interrupt setting data

The only valid value of [Pr.5] Pulse output mode is the value at the moment when
[Cd.190] PLC READY signal is turned off and on for the first time after the power is
switched on or the CPU module is reset.

When the positioning starts

Basic parameter 2
Detailed parameter 2
Positioning data
Block start data

Once the operation has started, any modification to the data is ignored in the control.
The modification is valid at the next positioning start. Exceptionally, however,
modifications to the following data are valid even during positioning.

« Acceleration time 0 to 3 and deceleration time 0 to 3: Positioning data are pre-read
and pre-analyzed. Modifications to the data four or more steps after the current
step are valid.

« [Pr.42] External command function selection: The value at the time of detection is
valid.

When the multiple positioning data are continuously processed by using the
continuous positioning control or continuous path control, modifications to the data
four or more steps after the current step are valid. Modifications to the data three or
less steps before the current step may be invalid because the positioning data are
pre-read and pre-analyzed.

17.1 Types of Data
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Monitor Data

The data indicates the control status. The data is stored in the buffer memory. Monitor the data as necessary.

The setting data is classified as follows.

Item

Description

System monitor

Monitors the positioning module specifications and the operation history.

Axis monitor data

Monitors the data related to the operating axis, such as the current position
and speed.

Control Data

The data is used by users to control the positioning system.

The setting data is classified as follows.

Item

Description

System control data

Backs up the setting data of the positioning module or initializes the backup
data.

Axis control data

Configures the settings related to the operation, controls the speed change
during operation, and stops or restarts the operation.

EData setting timing

* The control using the control data is performed with programs.
* [Cd.41] Deceleration start flag valid is valid for only the value of when [Cd.190] PLC READY signal is turned off and on.

Point/®

« Setting data is created for each axis.

» The initial values are determined for the parameters of Setting data, and are set as the factory default. (The

parameters related to axes that are not used are left at the initial values.)

« Setting data can be initialized with programs.

« Setting of Setting data with GX Works3 is recommended. The program for the setting is complicated and
many devices must be used. This will increase the scan time.
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Setting items for positioning parameters

The following table lists the setting items for Positioning parameter. For Positioning parameter, set the same setting for all
controls using the positioning module for each axis.

OPR control

O: Always set

O: Set as required

A Setting restricted

—: Setting not required (Because this item is an irrelevant item, the set value is ignored. Set the value within the setting range, such as the initial value.)

Positioning parameter OPR control

EBasic parameter 1

[Pr.1] Unit setting

[Pr.2] No. of pulses per rotation

[Pr.3] Movement amount per rotation

[Pr.4] Unit magnification

[Pr.5] Pulse output mode

[Pr.6] Rotation direction setting

[Pr.7] Bias speed at start

©|0|0|0|O0|O0|0O|0O

[Pr.62] Electronic gear selection

MBasic parameter 2

©

[Pr.8] Speed limit value

©

[Pr.9] Acceleration time O

[Pr.10] Deceleration time 0 @)

MDetailed parameter 1

[Pr.11] Backlash compensation amount @)

[Pr.12] Software stroke limit upper limit value —

[Pr.13] Software stroke limit lower limit value —

[Pr.14] Software stroke limit selection —

[Pr.15] Software stroke limit valid/invalid setting —

[Pr.16] Command in-position width —

[Pr.17] Torque limit setting value A

[Pr.18] M code ON signal output timing —

[Pr.19] Speed switching mode -

[Pr.20] Interpolation speed specification method —

[Pr.21] Current feed value during speed control —

[Pr.22] Input signal logic selection

[Pr.23] Output signal logic selection

[Pr.24] Manual pulse generator input selection —

MDetailed parameter 1

[Pr.150] Speed-position function selection

MDetailed parameter 2

[Pr.25] Acceleration time 1

[Pr.26] Acceleration time 2

[Pr.27] Acceleration time 3

Olo|o| 0o

[Pr.28] Deceleration time 1

[Pr.29] Deceleration time 2

[Pr.30] Deceleration time 3 —

[Pr.31] JOG speed limit value —

[Pr.32] JOG operation acceleration time selection —

[Pr.33] JOG operation deceleration time selection —

[Pr.34] Acceleration/deceleration processing selection A

[Pr.35] S-curve ratio —

[Pr.36] Sudden stop deceleration time —
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[Pr.37] Stop group 1 sudden stop selection

[Pr.38] Stop group 2 sudden stop selection —

[Pr.39] Stop group 3 sudden stop selection

0|0

[Pr.40] Positioning complete signal output time

[Pr.41] Allowable circular interpolation error width

[Pr.42] External command function selection —

[Pr.82] Start adjustment time -

O: Always set

QO: Set as required

A\ Setting restricted

—: Setting not required (Because this item is an irrelevant item, the set value is ignored. Set the value within the setting range, such as the initial value.)

MBasic parameter 1

[Pr.1] Unit setting ©) o A ©)
[Pr.2] No. of pulses per rotation (€} [©] (¢ ©)
[Pr.3] Movement amount per rotation (€} [©] o ©)
[Pr.4] Unit magnification ©) o @) ©)
[Pr.5] Pulse output mode ©) o ©) ©)
[Pr.6] Rotation direction setting (€] o [©] ©)
[Pr.7] Bias speed at start O @] O O
[Pr.62] Electronic gear selection ©) o ©) ©)
MBasic parameter 2

[Pr.8] Speed limit value (€} [©] o ©)
[Pr.9] Acceleration time 0 (€} o (¢} ©)
[Pr.10] Deceleration time 0 ©) o ©) ©)
MDetailed parameter 1

[Pr.11] Backlash compensation amount O O O O
[Pr.12] Software stroke limit upper limit value O @] @] O
[Pr.13] Software stroke limit lower limit value O O O O
[Pr.14] Software stroke limit selection O O O O
[Pr.15] Software stroke limit valid/invalid setting | — — — —
[Pr.16] Command in-position width O @] @] —
[Pr.17] Torque limit setting value O @] @] O
[Pr.18] M code ON signal output timing O @] @] O
[Pr.19] Speed switching mode O @] O —
[Pr.20] Interpolation speed specification method | A A A A
[Pr.21] Current feed value during speed control | — — — O
[Pr.22] Input signal logic selection o o o ©)
[Pr.23] Output signal logic selection (€} o o ©)
[Pr.24] Manual pulse generator input selection — — — —
[Pr.150] Speed-position function selection — — — —
MDetailed parameter 2

[Pr.25] Acceleration time 1 O @] @] O
[Pr.26] Acceleration time 2 O O O O
[Pr.27] Acceleration time 3 O @] @] O
[Pr.28] Deceleration time 1 O @] @] O
[Pr.29] Deceleration time 2 O O O O
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[Pr.30] Deceleration time 3 O O O O
[Pr.31] JOG speed limit value — — — —
[Pr.32] JOG operation acceleration time — — - -
selection

[Pr.33] JOG operation deceleration time — — — —
selection

[Pr.34] Acceleration/deceleration processing O O O O
selection

[Pr.35] S-curve ratio O O O O
[Pr.36] Sudden stop deceleration time O O O O
[Pr.37] Stop group 1 sudden stop selection O O O O
[Pr.38] Stop group 2 sudden stop selection O O O O
[Pr.39] Stop group 3 sudden stop selection O O O O
[Pr.40] Positioning complete signal output time | O O @] O
[Pr.41] Allowable circular interpolation error — — @] —
width

[Pr.42] External command function selection O O O O
[Pr.82] Start adjustment time O O O

MBasic parameter 1

[Pr.1] Unit setting

[Pr.2] No. of pulses per rotation

[Pr.3] Movement amount per rotation

[Pr.4] Unit magnification

[Pr.5] Pulse output mode

©0|0|0|0|0|0
©0|0|0|0|0|0O

[Pr.6] Rotation direction setting
[Pr.7] Bias speed at start

©|0|0|0|O0|O0|0O]|0O

©
©

[Pr.62] Electronic gear selection

MBasic parameter 2

©
I
I

[Pr.8] Speed limit value

©
|
|

[Pr.9] Acceleration time O

©
|
|

[Pr.10] Deceleration time O

MDetailed parameter 1

[Pr.11] Backlash compensation amount

[Pr.12] Software stroke limit upper limit value

[Pr.13] Software stroke limit lower limit value

O|O0|0|0

[Pr.14] Software stroke limit selection

[Pr.15] Software stroke limit valid/invalid setting

ol O
ol 0O

[Pr.16] Command in-position width

[Pr.17] Torque limit setting value

olo|o
of |
[

[Pr.18] M code ON signal output timing

[Pr.19] Speed switching mode

[Pr.20] Interpolation speed specification method

[Pr.21] Current feed value during speed control

[Pr.22] Input signal logic selection

00| 0
[©XNe)
(©XNe)

[Pr.23] Output signal logic selection

[Pr.24] Manual pulse generator input selection — — —
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[Pr.150] Speed-position function selection

©

MDetailed parameter 2

[Pr.25] Acceleration time 1

[Pr.26] Acceleration time 2

[Pr.27] Acceleration time 3

[Pr.28] Deceleration time 1

[Pr.29] Deceleration time 2

[Pr.30] Deceleration time 3

O] O|O|0O|0O|O

[Pr.31] JOG speed limit value

[Pr.32] JOG operation acceleration time
selection

[Pr.33] JOG operation deceleration time
selection

[Pr.34] Acceleration/deceleration processing
selection

O

[Pr.35] S-curve ratio

[Pr.36] Sudden stop deceleration time

[Pr.37] Stop group 1 sudden stop selection

[Pr.38] Stop group 2 sudden stop selection

[Pr.39] Stop group 3 sudden stop selection

[Pr.40] Positioning complete signal output time

O|O0|0|0|0O|0O

[Pr.41] Allowable circular interpolation error
width

[Pr.42] External command function selection

o

[Pr.82] Start adjustment time

O: Always set
O: Set as required
A Setting restricted

—: Setting not required (Because this item is an irrelevant item, the set value is ignored. Set the value within the setting range, such as the initial value.)

MBasic parameter 1

[Pr.1] Unit setting

[Pr.2] No. of pulses per rotation

[Pr.3] Movement amount per rotation

[Pr.4] Unit magnification

[Pr.5] Pulse output mode

[Pr.6] Rotation direction setting

©0|0|0|0|0|0O

[Pr.7] Bias speed at start

[Pr.62] Electronic gear selection

o

©|0|0|0|O0|O0|0O]|0O

MBasic parameter 2

[Pr.8] Speed limit value

©

[Pr.9] Acceleration time O

©

[Pr.10] Deceleration time O

©)

MDetailed parameter 1

[Pr.11] Backlash compensation amount

[Pr.12] Software stroke limit upper limit value

[Pr.13] Software stroke limit lower limit value

[Pr.14] Software stroke limit selection

[Pr.15] Software stroke limit valid/invalid setting

0|0 00| 0O

(O NCINCINCANG)
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Positioning parameter Manual pulse generator JOG operation
operation Inching operation

[Pr.16] Command in-position width O O

[Pr.17] Torque limit setting value VAN A

[Pr.18] M code ON signal output timing — —

[Pr.19] Speed switching mode — —

[Pr.20] Interpolation speed specification method — —

[Pr.21] Current feed value during speed control

[Pr.22] Input signal logic selection

[Pr.23] Output signal logic selection

0| 0|0

[Pr.24] Manual pulse generator input selection

MDetailed parameter 1

[Pr.150] Speed-position function selection — —

MDetailed parameter 2

[Pr.25] Acceleration time 1 —

[Pr.26] Acceleration time 2 -

[Pr.27] Acceleration time 3 -

[Pr.28] Deceleration time 1

[Pr.29] Deceleration time 2

[Pr.30] Deceleration time 3

[Pr.31] JOG speed limit value

[Pr.32] JOG operation acceleration time selection

[Pr.33] JOG operation deceleration time selection

>1O|O|l0|O|O|0O|O0|O0| 0O

>1O|O|O0|O|0O|0O

[Pr.34] Acceleration/deceleration processing selection

[Pr.35] S-curve ratio —

[Pr.36] Sudden stop deceleration time

[Pr.37] Stop group 1 sudden stop selection

[Pr.38] Stop group 2 sudden stop selection

[Pr.39] Stop group 3 sudden stop selection

(©XNe)

[Pr.40] Positioning complete signal output time

©| 0|0

[Pr.41] Allowable circular interpolation error width

[Pr.42] External command function selection

[Pr.82] Start adjustment time — —

Checking positioning parameters

Positioning parameters are checked at the following timings.
* When [Cd.190] PLC READY signal output from the CPU module to the positioning module changes from off to on
* When the [Start] button is clicked for the "Positioning Test" in GX Works3

Pointp

Advanced positioning control is performed in combination with Major positioning control. For details on the
parameters required for Advanced positioning control, refer to the parameter settings of Major positioning
control.
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Setting items for OPR parameters

OPR parameters must be set to perform OPR control. The following table lists the setting items for OPR parameter.

For OPR parameter, set the same setting for each axis.

O: Always set

O: Use parameters set for the machine OPR control

—: Setting not required (Because this item is an irrelevant item, the set value is ignored. Set the value within the setting range, such as the initial value.)

OPR parameter Machine OPR control
OPR basic [Pr.43] OPR method Near-point dog | Stoppermethod | Stoppermethod | Stoppermethod | Count method 1
parameter method 1 2 3
[Pr.44] OPR direction (€} (€} (€} ©) ©)
[Pr.45] OP address [©) o™ [©) @) o
[Pr.46] OPR speed @] @] @] @] @]
[Pr.47] Creep speed @] @] @] @] o
[Pr.48] OPR retry o™ o o — o
OPR detailed | [Pr.49] OPR dwell time — o — — —
parameter [Pr.50] Setting for the movement amount after — — — — o
near-point dog ON
[Pr.51] OPR acceleration time selection 0" @] @] @] o
[Pr.52] OPR deceleration time selection @] @] @] @] o
[Pr.53] OP shift amount 0" 0" 0" 0" 07
[Pr.54] OPR torque limit value — €] €} ©) —
[Pr.55] Deviation counter clear signal output 0" 0" 0" 0" 0"
time
[Pr.56] Speed specification during OP shift 0" 0" 0" 0" 07
[Pr.57] Dwell time during OPR retry o o1 o1 — o
[Pr.58] Setting of operation during uncompleted | © @] @] @] o
OPR
OPR parameter Machine OPR control Fast OPR
control
OPR basic [Pr.43] OPR method Count method 2 Data setting method | Limit switch O
parameter combined-use
method
[Pr.44] OPR direction (€} — ©)
[Pr.45] OP address @] @] @]
[Pr.46] OPR speed @] — @]
[Pr.47] Creep speed (€] — ©)
[Pr.48] OPR retry o — —
OPR detailed | [Pr.49] OPR dwell time — — —
parameter [Pr.50] Setting for the movement amount after @] — @]
near-point dog ON
[Pr.51] OPR acceleration time selection @] — 0"
[Pr.52] OPR deceleration time selection (€} — (€}
[Pr.53] OP shift amount 0" — 0"
[Pr.54] OPR torque limit value — — —
[Pr.55] Deviation counter clear signal output — 0" 0"
time
[Pr.56] Speed specification during OP shift 0" — 0"
[Pr.57] Dwell time during OPR retry o™ — [©)
[Pr.58] Setting of operation during uncompleted | © (€} (€}
OPR

*1 Set these items when the OPR retry function is used.

*2 Set these items when the OP shift function is used.

*3 Set the output time of Deviation counter clear signal.
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Checking OPR parameters

OPR parameters are checked at the following timings.

* When [Cd.190] PLC READY signal output from the CPU module to the positioning module changes from off to on
* When the [Start] button is clicked for the "Positioning Test" in GX Works3

Setting items for positioning data

Positioning data must be set to perform Major positioning control. The following table lists the setting items for Positioning

data. 1 to 600 items of Positioning data can be set for each axis.
O: Always set
O: Set as required
X Setting not possible (If these items are set, Continuous path control not possible (Error code: 1A1EH or 1A1FH) occurs at the start.)
—: Setting not required (The set value is ignored. Set the value within the setting range, such as the initial value.)

Setting items for positioning data

Position control

1-axis linear control
2-axis linear interpolation
control

1-axis fixed-feed control
2-axis fixed-feed control

2-axis circular interpolation
control

[Da.1] Operation Independent o o o
pattern positioning control
(positioning
complete)
Continuous o (€} (€}
positioning control
Continuous path (€} X ©)
control
[Da.2] Control method Line 1 Fixed-feed 1 Circular sub
Line 2 Fixed-feed 2 Circular right
1 Circular left
1
[Da.3] Acceleration time No. €} (€} ©)
[Da.4] Deceleration time No. @] @] @]
[Da.5] Axis to be interpolated ©: 2-axis interpolation control
—: 1-axis control
[Da.6] Positioning address/movement @] @] @]
amount
[Da.7] Arc address — — @]
[Da.8] Command speed @] @] @]
[Da.9] Dwell time O O O
[Da.10] M code O O O
[Da.27] M code ON signal output timing O @] @]
[Da.28] ABS direction in degrees O O @]
[Da.29] Interpolation speed specification —: 1-axis control

method

O: 2-axis interpolation control

Setting items for positioning data

Speed control

1-axis speed control
2-axis speed control

Speed-position switching
control

Position-speed switching
control

[Da.1] Operation Independent €} (€} ©)
pattern positioning control
(positioning
complete)
Continuous X o X
positioning control
Continuous path X X X
control
[Da.2] Control method Forward run speed 1 Forward run speed-position Forward run
Reverse run speed 1 Reverse run speed-position position-speed
Forward run speed 2 *1 Reverse run
Reverse run speed 2 position-speed
[Da.3] Acceleration time No. @] @] @]
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[Da.4] Deceleration time No. ©) ©) ©)
[Da.5] Axis to be interpolated ©: 2-axis interpolation control — —
—: 1-axis control
[Da.6] Positioning address/movement — €] (€}
amount
[Da.7] Arc address — — —
[Da.8] Command speed (@] (€} (€}
[Da.9] Dwell time — O O
[Da.10] M code O O O
[Da.27] M code ON signal output timing O O O
[Da.28] ABS direction in degrees O O O
[Da.29] Interpolation speed specification —: 1-axis control —
method O: 2-axis interpolation control

*1  Control methods include the absolute (ABS) method and the incremental (INC) method.

[Da.1] Operation Independent — ©) — — —
pattern positioning control
(positioning
complete)
Continuous — ©) — — —
positioning control
Continuous path — X — — —
control
[Da.2] Control method NOP instruction Current value JUMP instruction LOOP instruction LEND instruction
change
[Da.3] Acceleration time No. — — — — —
[Da.4] Deceleration time No. — — — — —
[Da.5] Axis to be interpolated — — - - -
[Da.6] Positioning address/movement — ©) — — —
amount Address after
change
[Da.7] Arc address — — — — —
[Da.8] Command speed — — — — —
[Da.9] Dwell time — — o — —
JUMP destination
positioning data
No.
[Da.10] M code — O O o —
Condition data No. | Number of
at JUMP repetitions
[Da.27] M code ON signal output timing — O — — —
[Da.28] ABS direction in degrees — — — — —
[Da.29] Interpolation speed specification — — — — —

method

The positioning data is checked at the positioning start.
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Block start data setting items

Values indicating the current values

Block start data must be set to perform Advanced positioning control. The following table lists the setting items for Block start
data.

Up to 50 points of Block start data can be set for each axis.
O: Set as required
—: Setting not required (Because this item is an irrelevant item, the set value is ignored. Set the value within the setting range, such as the initial value.)

Block start data setting items Block start (normal start) Condition start Wait start

[Da.11] Shape (end/continue) O @] O

[Da.12] Start data No. O O @)

[Da.13] Special start instruction — O O

[Da.14] Parameter — O @]

Block start data setting items Simultaneous start Repeated start (FOR loop) Repeated start (FOR
condition)

[Da.11] Shape (end/continue) O @] @]

[Da.12] Start data No. O O @)

[Da.13] Special start instruction O O @)

[Da.14] Parameter o] O @]

Checking block start data

Block start data is checked when the block start data starts.

Setting items for condition data

Condition data must be set as required to perform Advanced positioning control or use the JUMP instruction in Major

positioning control. The following table lists the setting items for Condition data.

Up to 10 items of Condition data can be set for each axis.

O: Set as required

A Setting restricted

—: Setting not required (Because this item is an irrelevant item, the set value is ignored. Set the value within the setting range, such as the initial value.)

Condition data Major positioning control Advanced positioning control
Other than JUMP JUMP instruction Block start (normal Condition start
instruction start)
[Da.15] Condition target — O — @)
[Da.16] Condition Operator — O — @)
[Da.17] Address — A — A
[Da.18] Parameter 1 — @] — O
[Da.19] Parameter 2 — A — A
Condition data Advanced positioning control
Wait start Simultaneous start Repeated start (FOR | Repeated start (FOR
loop) condition)
[Da.15] Condition target O @] — O
[Da.16] Condition Operator O O — @)
[Da.17] Address A — — A
[Da.18] Parameter 1 O A — @]
[Da.19] Parameter 2 VAN AN — A

Checking condition data

Condition data is checked at the following timings.
* When Block start data starts

* When JUMP instruction starts
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17.2 List of Buffer Memory Addresses

This section lists the buffer memory addresses of the positioning module. For details on the buffer memory addresses, refer to

17

the following.
[~ Page 352 DATA USED FOR POSITIONING CONTROL

Pointp

Do not write data to system areas and monitor data ([Md.]) in the buffer memory. Writing data to these areas
may cause malfunction.

Basic setting

EBasic parameter 1

Buffer memory address Name Default Auto refresh
Decimal (Hexadecimal) value

Axis 1 Axis 2

0 150 [Pr.1] Unit setting 3 X
(OH) (96H)

1 151 [Pr.2] No. of pulses per rotation (16 bits) 20000 X
(1H) (97H)

2 152 [Pr.3] Movement amount per rotation (16 bits) 20000 X
(2H) (98H)

3 153 [Pr.4] Unit magnification 1 X
(3H) (99H)

4 154 [Pr.5] Pulse output mode 1 X
(4H) (9AH)

5 155 [Pr.6] Rotation direction setting 0 X
(5H) (9BH)

6 156 [Pr.7] Bias speed at start 0 X
(6H) (9CH)

7 157

(7TH) (9DH)

8 158 System area — —
(8H) (9EH)

9 159

(9H) (9FH)

100 250 [Pr.62] Electronic gear selection 0 X
(64H) (FAH)

101 251 System area — —
(65H) (FBH)

102 252 [Pr.2] No. of pulses per rotation (32 bits) 20000 X
(66H) (FCH)

103 253

(67H) (FDH)

104 254 [Pr.3] Movement amount per rotation (32 bits) 20000 X
(68H) (FEH)

105 255

(69H) (FFH)

106 256 System area — —
(6AH) (F1H)

to to

133 283

(85H) (11BH)
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EBasic parameter 2

10 160 [Pr.8] Speed limit value 200000
(AH) (AOH)
11 161
(BH) (A1H)
12 162 [Pr.9] Acceleration time 0 1000
(CH) (A2H)
13 163
(DH) (A3H)
14 164 [Pr.10] Deceleration time 0 1000
(EH) (A4H)
15 165
(FH) (A5H)
16 166 System area —
(10H) (ABH)

EDetailed parameter 1
17 167 [Pr.11] Backlash compensation amount 0
(11H) (A7H)
18 168 [Pr.12] Software stroke limit upper limit value 2147483647
(12H) (A8H)
19 169
(13H) (A9H)
20 170 [Pr.13] Software stroke limit lower limit value -2147483648
(14H) (AAH)
21 171
(15H) (ABH)
22 172 [Pr.14] Software stroke limit selection 0
(16H) (ACH)
23 173 [Pr.15] Software stroke limit valid/invalid setting 0
(17H) (ADH)
24 174 [Pr.16] Command in-position width 100
(18H) (AEH)
25 175
(19H) (AFH)
26 176 [Pr.17] Torque limit setting value 300
(1AH) (BOH)
27 177 [Pr.18] M code ON signal output timing 0
(1BH) (B1H)
28 178 [Pr.19] Speed switching mode 0
(1CH) (B2H)
29 179 [Pr.20] Interpolation speed specification method 0
(1DH) (B3H)
30 180 [Pr.21] Current feed value during speed control 0
(1EH) (B4H)
31 181 [Pr.22] Input signal logic selection 0
(1FH) (B5H)
32 182 [Pr.23] Output signal logic selection 0
(20H) (B6H)
33 — [Pr.24] Manual pulse generator input selection 0
(21H)
34 184 [Pr.150] Speed-position function selection 0
(22H) (B8H)
35 185 System area —
(23H) (B9H)
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EDetailed parameter 2

Buffer memory address Name Default Auto refresh
Decimal (Hexadecimal) value 1 7
Axis 1 Axis 2

36 186 [Pr.25] Acceleration time 1 1000 X
(24H) (BAH)

37 187

(25H) (BBH)

38 188 [Pr.26] Acceleration time 2 1000 X
(26H) (BCH)

39 189

(27H) (BDH)

40 190 [Pr.27] Acceleration time 3 1000 X
(28H) (BEH)

41 191

(29H) (BFH)

42 192 [Pr.28] Deceleration time 1 1000 X
(2AH) (COH)

43 193

(2BH) (C1H)

44 194 [Pr.29] Deceleration time 2 1000 X
(2CH) (C2H)

45 195

(2DH) (C3H)

46 196 [Pr.30] Deceleration time 3 1000 X
(2EH) (C4H)

47 197

(2FH) (C5H)

48 198 [Pr.31] JOG speed limit value 20000 X
(30H) (C6H)

49 199

(31H) (C7H)

50 200 [Pr.32] JOG operation acceleration time selection 0 X
(32H) (C8H)

51 201 [Pr.33] JOG operation deceleration time selection 0 X
(33H) (C9H)

52 202 [Pr.34] Acceleration/deceleration processing selection 0 X
(34H) (CAH)

53 203 [Pr.35] S-curve ratio 100 X
(35H) (CBH)

54 204 [Pr.36] Sudden stop deceleration time 1000 X
(36H) (CCH)

55 205

(37H) (CDH)

56 206 [Pr.37] Stop group 1 sudden stop selection 0 X
(38H) (CEH)

57 207 [Pr.38] Stop group 2 sudden stop selection 0 X
(39H) (CFH)

58 208 [Pr.39] Stop group 3 sudden stop selection 0 X
(3AH) (DOH)

59 209 [Pr.40] Positioning complete signal output time 300 X
(3BH) (D1H)

60 210 [Pr.41] Allowable circular interpolation error width 100 X
(3CH) (D2H)

61 211

(3DH) (D3H)

62 212 [Pr.42] External command function selection 0 X
(3EH) (D4H)
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63 213 System area —
(3FH) (D5H)

to to

69 219

(45H) (DBH)

120 270

(78H) (10EH)

134 284 [Pr.82] Start adjustment time 0
(86H) (11CH)

135 285

(87H) (11DH)

HOPR basic parameter

70 220 [Pr.43] OPR method 0
(46H) (DCH)

71 221 [Pr.44] OPR direction 0
(47H) (DDH)

72 222 [Pr.45] OP address 0
(48H) (DEH)

73 223

(49H) (DFH)

74 224 [Pr.46] OPR speed 1
(4AH) (EOH)

75 225

(4BH) (E1H)

76 226 [Pr.47] Creep speed 1
(4CH) (E2H)

77 227

(4DH) (E3H)

78 228 [Pr.48] OPR retry 0
(4EH) (E4H)

BOPR detailed parameter

79 229 [Pr.49] OPR dwell time 0
(4FH) (E5H)

80 230 [Pr.50] Setting for the movement amount after near-point dog ON 0
(50H) (E6H)

81 231

(51H) (E7H)

82 232 [Pr.51] OPR acceleration time selection 0
(52H) (E8H)

83 233 [Pr.52] OPR deceleration time selection 0
(53H) (E9H)

84 234 [Pr.53] OP shift amount 0
(54H) (EAH)

85 235

(55H) (EBH)

86 236 [Pr.54] OPR torque limit value 300
(56H) (ECH)

87 237 [Pr.55] Deviation counter clear signal output time 1
(57H) (EDH)

88 238 [Pr.56] Speed specification during OP shift 0
(58H) (EEH)
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89 239 [Pr.57] Dwell time during OPR retry 0 X
(59H) (EFH)

90 240 [Pr.58] Setting of operation during uncompleted OPR 0 X
(5AH) (FOH)

91 241 System area — —
(5BH) (F1H)

to to

99 249

(63H) (FOH)

HAXis monitor data

800 900 [Md.20] Current feed value 0 O
(320H) (384H)

801 901

(321H) (385H)

802 902 [Md.21] Machine feed value 0 O
(322H) (386H)

803 903

(323H) (387H)

804 904 [Md.22] Feedrate 0 O
(324H) (388H)

805 905

(325H) (389H)

806 906 [Md.23] Axis error No. 0 O
(326H) (38AH)

807 907 [Md.24] Axis warning No. 0 O
(327H) (38BH)

808 908 [Md.25] Valid M code 0 O
(328H) (38CH)

809 909 [Md.26] Axis operation status 0 O
(329H) (38DH)

810 910 [Md.27] Current speed 0 O
(32AH) (38EH)

811 911

(32BH) (38FH)

812 912 [Md.28] Axis feedrate 0 O
(32CH) (390H)

813 913

(32DH) (391H)

814 914 [Md.29] Speed-position switching control positioning amount 0 O
(32EH) (392H)

815 915

(32FH) (393H)

816 916 [Md.30] External I/O signal 0000H O
(330H) (394H)

817 917 [Md.31] Status 0008H O
(331H) (395H)

818 918 [Md.32] Target value 0 O
(332H) (396H)

819 919

(333H) (397H)
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820 920 [Md.33] Target speed 0 O
(334H) (398H)

821 921

(335H) (399H)

822 922 [Md.63] OPR request flag ON factor 0 @]
(336H) (39AH)

823 923 [Md.64] Positioning control complete factor 0 @]
(337H) (39BH)

824 924 [Md.34] Movement amount after near-point dog ON 0 O
(338H) (39CH)

825 925

(339H) (39DH)

826 926 [Md.35] Torque limit stored value 0 O
(33AH) (39EH)

827 927 [Md.36] Special start data instruction code setting value 0 O
(33BH) (39FH)

828 928 [Md.37] Special start data instruction parameter setting value 0 O
(33CH) (3A0H)

829 929 [Md.38] Start positioning data No. setting value 0 O
(33DH) (3A1H)

830 930 [Md.39] In speed limit flag 0 O
(33EH) (3A2H)

831 931 [Md.40] In speed change processing flag 0 O
(33FH) (3A3H)

832 932 [Md.41] Special start repetition counter 0 O
(340H) (3A4H)

833 933 [Md.42] Control method repetition counter 0000H O
(341H) (3A5H)

834 934 [Md.43] Start data pointer being executed 0 O
(342H) (3A6H)

835 935 [Md.44] Positioning data No. being executed 0 O
(343H) (3A7H)

836 936 [Md.45] Block No. being executed 0 O
(344H) (3A8H)

837 937 [Md.46] Last executed positioning data No. 0 O
(345H) (3A9H)

838 938 [Md.47] Positioning data being Positioning identifier 0 O
(346H) (3AAH) executed

839 939 M code 0 O
(347H) (3ABH)

840 940 Dwell time 0 O
(348H) (3ACH)

841 941 Positioning option 0 O
(349H) (3ADH)

842 942 Command speed 0 O
(34AH) (3AEH)

843 943

(34BH) (3AFH)

844 944 Positioning address 0 O
(34CH) (3BOH)

845 945

(34DH) (3B1H)

846 946 Arc address 0 O
(34EH) (3B2H)

847 947

(34FH) (3B3H)
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848 948 System area — —
(350H) (3B4H)
to to
856 956
(358H) (3BCH)
857 957 [Md.60] Analysis mode 0 O
(359H) (3BDH)
858 958 [Md.61] Analysis complete flag 0 O
(35AH) (3BEH)
859 959 System area — —
(35BH) (3BFH)
to to
898 998
(382H) (3E6H)
899 999 [Md.48] Deceleration start flag 0 O
(383H) (3ETH)

ESystem monitor data
1200(4BOH) [Md.1] In test mode flag 0 X
1201(4B1H) [Md.70] Amplifier-less operation mode status 0 X
1202(4B2H) to 1205(4B5H) System area — -
1206(4B6H), 1207(4B7H) [Md.130] Firmware version Default value —
1208(4B8H) to 1211(4BBH) System area — —
1212(4BCH) Start history 0 [Md.3] Start information 0000H X
1213(4BDH) [Md.4] Start No. 0000H X
1214(4BEH) [Md.5] Start (date/hour) 0000H x
1215(4BFH) [Md.6] Start (minute/second) 0000H X
1216(4COH) [Md.7] Error judgment 0000H X
1440(5A0H) [Md.50] Start (year/month) 0000H X
1217(4C1H) Start history 1 [Md.3] Start information 0000H X
1218(4C2H) [Md.4] Start No. 0000H X
1219(4C3H) [Md.5] Start (date/hour) 0000H X
1220(4C4H) [Md.6] Start (minute/second) 0000H X
1221(4C5H) [Md.7] Error judgment 0000H X
1441(5A1H) [Md.50] Start (year/month) 0000H X
1222(4C6H) Start history 2 [Md.3] Start information 0000H X
1223(4C7H) [Md.4] Start No. 0000H X
1224(4C8H) [Md.5] Start (date/hour) 0000H X
1225(4C9H) [Md.6] Start (minute/second) 0000H X
1226(4CAH) [Md.7] Error judgment 0000H X
1442(5A2H) [Md.50] Start (year/month) 0000H X
1227(4CBH) Start history 3 [Md.3] Start information 0000H X
1228(4CCH) [Md.4] Start No. 0000H X
1229(4CDH) [Md.5] Start (date/hour) 0000H X
1230(4CEH) [Md.6] Start (minute/second) 0000H X
1231(4CFH) [Md.7] Error judgment 0000H X
1443(5A3H) [Md.50] Start (year/month) 0000H X
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1232(4D0OH) Start history 4 [Md.3] Start information 0000H X
1233(4D1H) [Md.4] Start No. 0000H X
1234(4D2H) [Md.5] Start (date/hour) 0000H X
1235(4D3H) [Md.6] Start (minute/second) 0000H X
1236(4D4H) [Md.7] Error judgment 0000H X
1444(5A4H) [Md.50] Start (year/month) 0000H X
1237(4D5H) Start history 5 [Md.3] Start information 0000H X
1238(4D6H) [Md.4] Start No. 0000H X
1239(4D7H) [Md.5] Start (date/hour) 0000H X
1240(4D8H) [Md.6] Start (minute/second) 0000H X
1241(4D9H) [Md.7] Error judgment 0000H X
1445(5A5H) [Md.50] Start (year/month) 0000H X
1242(4DAH) Start history 6 [Md.3] Start information 0000H X
1243(4DBH) [Md.4] Start No. 0000H X
1244(4DCH) [Md.5] Start (date/hour) 0000H X
1245(4DDH) [Md.6] Start (minute/second) 0000H X
1246(4DEH) [Md.7] Error judgment 0000H X
1446(5A6H) [Md.50] Start (year/month) 0000H X
1247(4DFH) Start history 7 [Md.3] Start information 0000H X
1248(4E0H) [Md.4] Start No. 0000H X
1249(4E1H) [Md.5] Start (date/hour) 0000H X
1250(4E2H) [Md.6] Start (minute/second) 0000H X
1251(4E3H) [Md.7] Error judgment 0000H X
1447(5A7H) [Md.50] Start (year/month) 0000H X
1252(4E4H) Start history 8 [Md.3] Start information 0000H X
1253(4E5H) [Md.4] Start No. 0000H X
1254(4E6H) [Md.5] Start (date/hour) 0000H X
1255(4E7H) [Md.6] Start (minute/second) 0000H X
1256(4E8H) [Md.7] Error judgment 0000H X
1448(5A8H) [Md.50] Start (year/month) 0000H X
1257(4E9H) Start history 9 [Md.3] Start information 0000H X
1258(4EAH) [Md.4] Start No. 0000H X
1259(4EBH) [Md.5] Start (date/hour) 0000H X
1260(4ECH) [Md.6] Start (minute/second) 0000H X
1261(4EDH) [Md.7] Error judgment 0000H X
1449(5A9H) [Md.50] Start (year/month) 0000H X
1262(4EEH) Start history 10 [Md.3] Start information 0000H X
1263(4EFH) [Md.4] Start No. 0000H X
1264(4F0H) [Md.5] Start (date/hour) 0000H X
1265(4F1H) [Md.6] Start (minute/second) 0000H X
1266(4F2H) [Md.7] Error judgment 0000H X
1450(5AAH) [Md.50] Start (year/month) 0000H X
1267(4F3H) Start history 11 [Md.3] Start information 0000H X
1268(4F4H) [Md.4] Start No. 0000H X
1269(4F5H) [Md.5] Start (date/hour) 0000H X
1270(4F6H) [Md.6] Start (minute/second) 0000H X
1271(4F7H) [Md.7] Error judgment 0000H X
1451(5ABH) [Md.50] Start (year/month) 0000H X
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1272(4F8H) Start history 12 [Md.3] Start information 0000H X
1273(4F9H) [Md.4] Start No. 0000H X
1274(4FAH) [Md.5] Start (date/hour) 0000H X
1275(4FBH) [Md.6] Start (minute/second) 0000H X
1276(4FCH) [Md.7] Error judgment 0000H X
1452(5ACH) [Md.50] Start (year/month) 0000H X
1277(4FDH) Start history 13 [Md.3] Start information 0000H X
1278(4FEH) [Md.4] Start No. 0000H X
1279(4FFH) [Md.5] Start (date/hour) 0000H X
1280(500H) [Md.6] Start (minute/second) 0000H X
1281(501H) [Md.7] Error judgment 0000H X
1453(5ADH) [Md.50] Start (year/month) 0000H X
1282(502H) Start history 14 [Md.3] Start information 0000H X
1283(503H) [Md.4] Start No. 0000H X
1284(504H) [Md.5] Start (date/hour) 0000H X
1285(505H) [Md.6] Start (minute/second) 0000H X
1286(506H) [Md.7] Error judgment 0000H X
1454(5AEH) [Md.50] Start (year/month) 0000H X
1287(507H) Start history 15 [Md.3] Start information 0000H X
1288(508H) [Md.4] Start No. 0000H X
1289(509H) [Md.5] Start (date/hour) 0000H X
1290(50AH) [Md.6] Start (minute/second) 0000H X
1291(50BH) [Md.7] Error judgment 0000H X
1455(5AFH) [Md.50] Start (year/month) 0000H X
1292(50CH) [Md.8] Start history pointer 0 X
1293(50DH) Error history 0 [Md.9] Axis in which the error occurred 0 X
1294(50EH) [Md.10] Error No. 0 X
1295(50FH) [Md.11] Error occurrence (date/hour) 0000H X
1296(510H) [Md.12] Error occurrence (minute/second) 0000H X
1456(5B0H) [Md.51] Error occurrence (year/month) 0000H X
1297(511H) Error history 1 [Md.9] Axis in which the error occurred 0 X
1298(512H) [Md.10] Error No. 0 X
1299(513H) [Md.11] Error occurrence (date/hour) 0000H X
1300(514H) [Md.12] Error occurrence (minute/second) 0000H X
1457(5B1H) [Md.51] Error occurrence (year/month) 0000H X
1301(515H) Error history 2 [Md.9] Axis in which the error occurred 0 X
1302(516H) [Md.10] Error No. 0 X
1303(517H) [Md.11] Error occurrence (date/hour) 0000H X
1304(518H) [Md.12] Error occurrence (minute/second) 0000H X
1458(5B2H) [Md.51] Error occurrence (year/month) 0000H X
1305(519H) Error history 3 [Md.9] Axis in which the error occurred 0 X
1306(51AH) [Md.10] Error No. 0 X
1307(51BH) [Md.11] Error occurrence (date/hour) 0000H X
1308(51CH) [Md.12] Error occurrence (minute/second) 0000H X
1459(5B3H) [Md.51] Error occurrence (year/month) 0000H X
1309(51DH) Error history 4 [Md.9] Axis in which the error occurred 0 X
1310(51EH) [Md.10] Error No. 0 X
1311(51FH) [Md.11] Error occurrence (date/hour) 0000H X
1312(520H) [Md.12] Error occurrence (minute/second) 0000H X
1460(5B4H) [Md.51] Error occurrence (year/month) 0000H X
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1313(521H) Error history 5 [Md.9] Axis in which the error occurred 0 X
1314(522H) [Md.10] Error No. 0 X
1315(523H) [Md.11] Error occurrence (date/hour) 0000H X
1316(524H) [Md.12] Error occurrence (minute/second) 0000H X
1461(5B5H) [Md.51] Error occurrence (year/month) 0000H X
1317(525H) Error history 6 [Md.9] Axis in which the error occurred 0 X
1318(526H) [Md.10] Error No. 0 X
1319(527H) [Md.11] Error occurrence (date/hour) 0000H X
1320(528H) [Md.12] Error occurrence (minute/second) 0000H X
1462(5B6H) [Md.51] Error occurrence (year/month) 0000H X
1321(529H) Error history 7 [Md.9] Axis in which the error occurred 0 X
1322(52AH) [Md.10] Error No. 0 X
1323(52BH) [Md.11] Error occurrence (date/hour) 0000H X
1324(52CH) [Md.12] Error occurrence (minute/second) 0000H X
1463(5B7H) [Md.51] Error occurrence (year/month) 0000H X
1325(52DH) Error history 8 [Md.9] Axis in which the error occurred 0 X
1326(52EH) [Md.10] Error No. 0 x
1327(52FH) [Md.11] Error occurrence (date/hour) 0000H X
1328(530H) [Md.12] Error occurrence (minute/second) 0000H X
1464(5B8H) [Md.51] Error occurrence (year/month) 0000H X
1329(531H) Error history 9 [Md.9] Axis in which the error occurred 0 X
1330(532H) [Md.10] Error No. 0 X
1331(533H) [Md.11] Error occurrence (date/hour) 0000H X
1332(534H) [Md.12] Error occurrence (minute/second) 0000H X
1465(5B9H) [Md.51] Error occurrence (year/month) 0000H X
1333(535H) Error history 10 [Md.9] Axis in which the error occurred 0 X
1334(536H) [Md.10] Error No. 0 X
1335(537H) [Md.11] Error occurrence (date/hour) 0000H X
1336(538H) [Md.12] Error occurrence (minute/second) 0000H X
1466(5BAH) [Md.51] Error occurrence (year/month) 0000H X
1337(539H) Error history 11 [Md.9] Axis in which the error occurred 0 X
1338(53AH) [Md.10] Error No. 0 X
1339(53BH) [Md.11] Error occurrence (date/hour) 0000H X
1340(53CH) [Md.12] Error occurrence (minute/second) 0000H X
1467(5BBH) [Md.51] Error occurrence (year/month) 0000H X
1341(53DH) Error history 12 [Md.9] Axis in which the error occurred 0 X
1342(53EH) [Md.10] Error No. 0 X
1343(53FH) [Md.11] Error occurrence (date/hour) 0000H X
1344(540H) [Md.12] Error occurrence (minute/second) 0000H X
1468(5BCH) [Md.51] Error occurrence (year/month) 0000H X
1345(541H) Error history 13 [Md.9] Axis in which the error occurred 0 X
1346(542H) [Md.10] Error No. 0 X
1347(543H) [Md.11] Error occurrence (date/hour) 0000H X
1348(544H) [Md.12] Error occurrence (minute/second) 0000H X
1469(5BDH) [Md.51] Error occurrence (year/month) 0000H X
1349(545H) Error history 14 [Md.9] Axis in which the error occurred 0 X
1350(546H) [Md.10] Error No. 0 X
1351(547H) [Md.11] Error occurrence (date/hour) 0000H X
1352(548H) [Md.12] Error occurrence (minute/second) 0000H X
1470(5BEH) [Md.51] Error occurrence (year/month) 0000H X
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1353(549H) Error history 15 [Md.9] Axis in which the error occurred 0 X
1354(54AH) [Md.10] Error No. 0 X
1355(54BH) [Md.11] Error occurrence (date/hour) 0000H X
1356(54CH) [Md.12] Error occurrence (minute/second) 0000H X
1471(5BFH) [Md.51] Error occurrence (year/month) 0000H X
1357(54DH) [Md.13] Error history pointer 0 X
1358(54EH) Warning history 0 [Md.14] Axis in which the warning occurred 0 X
1359(54FH) [Md.15] Warning No. 0 X
1360(550H) [Md.16] Warning occurrence (date/hour) 0000H X
1361(551H) [Md.17] Warning occurrence (minute/second) 0000H X
1472(5C0H) [Md.52] Warning occurrence (year/month) 0000H X
1362(552H) Warning history 1 [Md.14] Axis in which the warning occurred 0 X
1363(553H) [Md.15] Warning No. 0 X
1364(554H) [Md.16] Warning occurrence (date/hour) 0000H X
1365(555H) [Md.17] Warning occurrence (minute/second) 0000H X
1473(5C1H) [Md.52] Warning occurrence (year/month) 0000H X
1366(556H) Warning history 2 [Md.14] Axis in which the warning occurred 0 X
1367(557H) [Md.15] Warning No. 0 X
1368(558H) [Md.16] Warning occurrence (date/hour) 0000H X
1369(559H) [Md.17] Warning occurrence (minute/second) 0000H X
1474(5C2H) [Md.52] Warning occurrence (year/month) 0000H X
1370(55AH) Warning history 3 [Md.14] Axis in which the warning occurred 0 X
1371(55BH) [Md.15] Warning No. 0 X
1372(55CH) [Md.16] Warning occurrence (date/hour) 0000H X
1373(55DH) [Md.17] Warning occurrence (minute/second) 0000H X
1475(5C3H) [Md.52] Warning occurrence (year/month) 0000H X
1374(55EH) Warning history 4 [Md.14] Axis in which the warning occurred 0 X
1375(55FH) [Md.15] Warning No. 0 X
1376(560H) [Md.16] Warning occurrence (date/hour) 0000H X
1377(561H) [Md.17] Warning occurrence (minute/second) 0000H X
1476(5C4H) [Md.52] Warning occurrence (year/month) 0000H X
1378(562H) Warning history 5 [Md.14] Axis in which the warning occurred 0 X
1379(563H) [Md.15] Warning No. 0 X
1380(564H) [Md.16] Warning occurrence (date/hour) 0000H X
1381(565H) [Md.17] Warning occurrence (minute/second) 0000H X
1477(5C5H) [Md.52] Warning occurrence (year/month) 0000H X
1382(566H) Warning history 6 [Md.14] Axis in which the warning occurred 0 X
1383(567H) [Md.15] Warning No. 0 X
1384(568H) [Md.16] Warning occurrence (date/hour) 0000H X
1385(569H) [Md.17] Warning occurrence (minute/second) 0000H X
1478(5C6H) [Md.52] Warning occurrence (year/month) 0000H X
1386(56AH) Warning history 7 [Md.14] Axis in which the warning occurred 0 X
1387(56BH) [Md.15] Warning No. 0 X
1388(56CH) [Md.16] Warning occurrence (date/hour) 0000H X
1389(56DH) [Md.17] Warning occurrence (minute/second) 0000H X
1479(5C7H) [Md.52] Warning occurrence (year/month) 0000H X
1390(56EH) Warning history 8 [Md.14] Axis in which the warning occurred 0 X
1391(56FH) [Md.15] Warning No. 0 X
1392(570H) [Md.16] Warning occurrence (date/hour) 0000H X
1393(571H) [Md.17] Warning occurrence (minute/second) 0000H X
1480(5C8H) [Md.52] Warning occurrence (year/month) 0000H X
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1394(572H) Warning history 9 [Md.14] Axis in which the warning occurred 0 X
1395(573H) [Md.15] Warning No. 0 X
1396(574H) [Md.16] Warning occurrence (date/hour) 0000H X
1397(575H) [Md.17] Warning occurrence (minute/second) 0000H X
1481(5C9H) [Md.52] Warning occurrence (year/month) 0000H X
1398(576H) Warning history 10 [Md.14] Axis in which the warning occurred 0 X
1399(577H) [Md.15] Warning No. 0 X
1400(578H) [Md.16] Warning occurrence (date/hour) 0000H X
1401(579H) [Md.17] Warning occurrence (minute/second) 0000H X
1482(5CAH) [Md.52] Warning occurrence (year/month) 0000H X
1402(57AH) Warning history 11 [Md.14] Axis in which the warning occurred 0 X
1403(57BH) [Md.15] Warning No. 0 X
1404(57CH) [Md.16] Warning occurrence (date/hour) 0000H X
1405(57DH) [Md.17] Warning occurrence (minute/second) 0000H X
1483(5CBH) [Md.52] Warning occurrence (year/month) 0000H X
1406(57EH) Warning history 12 [Md.14] Axis in which the warning occurred 0 X
1407(57FH) [Md.15] Warning No. 0 X
1408(580H) [Md.16] Warning occurrence (date/hour) 0000H X
1409(581H) [Md.17] Warning occurrence (minute/second) 0000H X
1484(5CCH) [Md.52] Warning occurrence (year/month) 0000H X
1410(582H) Warning history 13 [Md.14] Axis in which the warning occurred 0 X
1411(583H) [Md.15] Warning No. 0 X
1412(584H) [Md.16] Warning occurrence (date/hour) 0000H X
1413(585H) [Md.17] Warning occurrence (minute/second) 0000H X
1485(5CDH) [Md.52] Warning occurrence (year/month) 0000H X
1414(586H) Warning history 14 [Md.14] Axis in which the warning occurred 0 X
1415(587H) [Md.15] Warning No. 0 X
1416(588H) [Md.16] Warning occurrence (date/hour) 0000H X
1417(589H) [Md.17] Warning occurrence (minute/second) 0000H X
1486(5CEH) [Md.52] Warning occurrence (year/month) 0000H X
1418(58AH) Warning history 15 [Md.14] Axis in which the warning occurred 0 X
1419(58BH) [Md.15] Warning No. 0 X
1420(58CH) [Md.16] Warning occurrence (date/hour) 0000H X
1421(58DH) [Md.17] Warning occurrence (minute/second) 0000H X
1487(5CFH) [Md.52] Warning occurrence (year/month) 0000H X
1422(58EH) [Md.18] Warning history pointer 0 X
1423(58FH) System area — —
1424(590H) [Md.19] No. of write accesses to flash ROM 0 X
1425(591H)

1426(592H) to 1487(5CFH) System area — —
1488(5D0H) [Md.53] Date of write accesses to flash ROM (year/month) 0000H X
1489(5D1H) [Md.54] Date of write accesses to flash ROM (date/hour) 0000H X
1490(5D2H) [Md.55] Date of write accesses to flash ROM (minute/second) 0000H X
1491(5D3H) [Md.56] Date of write accesses to flash ROM (ms) 0000H X
31332(7A64H) [Md.59] Module information 63E2H X
31500(7BOCH) [Md.140] Module status 0000H X
31501(7BODH) [Md.141] BUSY signal 0000H X
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1500 1600 [Cd.3] Positioning start No. 0 X
(5DCH) (640H)

1501 1601 [Cd.4] Positioning starting point No. 0 X
(5DDH) (641H)

1502 1602 [Cd.5] Axis error reset 0 X
(5DEH) (642H)

1503 1603 [Cd.6] Restart command 0 X
(5DFH) (643H)

1504 1604 [Cd.7] M code ON signal OFF request 0 X
(5EQ0H) (644H)

1505 1605 [Cd.8] External command valid 0 X
(5E1H) (645H)

1506 1606 [Cd.9] New current value 0 X
(5E2H) (646H)

1507 1607

(5E3H) (647H)

1508 1608 [Cd.10] New acceleration time value 0 X
(5E4H) (648H)

1509 1609

(5E5H) (649H)

1510 1610 [Cd.11] New deceleration time value 0 X
(5E6H) (64AH)

1511 1611

(5E7H) (64BH)

1512 1612 [Cd.12] Acceleration/deceleration time change during speed change, 0 X
(5E8H) (64CH) enable/disable selection

1513 1613 [Cd.13] Positioning operation speed override 100 X
(5E9H) (64DH)

1514 1614 [Cd.14] New speed value 0 X
(5EAH) (64EH)

1515 1615

(5EBH) (64FH)

1516 1616 [Cd.15] Speed change request 0 X
(5ECH) (650H)

1517 1617 [Cd.16] Inching movement amount 0 X
(5EDH) (651H)

1518 1618 [Cd.17] JOG speed 0 X
(5EEH) (652H)

1519 1619

(5EFH) (653H)

1520 1620 [Cd.18] Continuous operation interrupt request 0 X
(5FOH) (654H)

1521 1621 [Cd.19] OPR request flag OFF request 0 X
(5F1H) (655H)

1522 1622 [Cd.20] Manual pulse generator 1 pulse input magnification 1 X
(5F2H) (656H)

1523 1623

(5F3H) (657H)

1524 1624 [Cd.21] Manual pulse generator enable flag 0 X
(5F4H) (658H)

1525 1625 [Cd.22] New torque value 0 X
(5F5H) (659H)
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Buffer memory address Name Default Auto refresh
Decimal (Hexadecimal) value

Axis 1 Axis 2

1526 1626 [Cd.23] Speed-position switching control movement amount change 0 X
(5F6H) (65AH) register

1527 1627

(5F7H) (65BH)

1528 1628 [Cd.24] Speed-position switching enable flag 0 X
(5F8H) (65CH)

1529 1629 System area — —
(5F9H) (65DH)

1530 1630 [Cd.25] Position-speed switching control speed change register 0 X
(5FAH) (65EH)

1531 1631

(5FBH) (65FH)

1532 1632 [Cd.26] Position-speed switching enable flag 0 X
(5FCH) (660H)

1533 1633 System area — —
(5FDH) (661H)

1534 1634 [Cd.27] Target position change value (new address) 0 X
(5FEH) (662H)

1535 1635

(5FFH) (663H)

1536 1636 [Cd.28] Target position change value (new speed) 0 X
(600H) (664H)

1537 1637

(601H) (665H)

1538 1638 [Cd.29] Target position change request flag 0 X
(602H) (666H)

1539 1639 System area — —
(603H) (667H)

1540 1640 [Cd.30] Simultaneous starting axis start data No. (Axis 1 start data 0 X
(604H) (668H) No.)

1541 1641 [Cd.31] Simultaneous starting axis start data No. (Axis 2 start data 0 X
(605H) (669H) No.)

1542 1642 System area — -
(606H) (66AH)

1543 1643

(607H) (66BH)

1544 1644 [Cd.34] Step mode 0 X
(608H) (66CH)

1545 1645 [Cd.35] Step valid flag 0 X
(609H) (66DH)

1546 1646 [Cd.36] Step start request 0 X
(60AH) (66EH)

1547 1647 [Cd.37] Skip command 0 X
(60BH) (66FH)

1548 1648 [Cd.38] Teaching data selection 0 X
(60CH) (670H)

1549 1649 [Cd.39] Teaching positioning data No. 0 X
(60DH) (671H)

1550 1650 [Cd.40] ABS direction in degrees 0 X
(60EH) (672H)

1551 1651 System area — —
(60FH) (673H)

to to

1565 1665

(61DH) (681H)

1566 1666 [Cd.45] Speed<>position switching device selection 0 X
(61EH) (682H)

1567 1667 [Cd.46] Speed<>position switching command 0 X
(61FH) (683H)
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1568 1668 System area —
(620H) (684H)

to to

1589 1689

(635H) (699H)

1590 1690 [Cd.43] Analysis mode setting 0
(636H) (69AH)

1591 1691 System area —
(637H) (69BH)

to to

1599 1699

(63FH) (6A3H)

30100 30110 [Cd.180] Axis stop signal 0
(7594H) (759EH)

30101 30111 [Cd.181] Forward JOG start signal 0
(7595H) (759FH)

30102 30112 [Cd.182] Reverse JOG start signal 0
(7596H) (75A0H)

30103 30113 [Cd.183] Execution prohibition flag 0
(7597H) (75A1H)

30104 30114 [Cd.184] Positioning start signal 0
(7598H) (75A2H)

ESystem control data

1900(76CH) [Cd.1] Module data backup request 0
1901(76DH) [Cd.2] Module data initialization request 0
1902(76EH) to 1904(770H) System area —
1905(771H) [Cd.41] Deceleration start flag valid 0
1906(772H) System area —
1907(773H) [Cd.42] Stop command processing for deceleration stop selection 0
1908(774H) to 1925(785H) System area —
1926(786H) [Cd.137] Amplifier-less operation mode switching request 0000H
1927(787H) System area —
1928 1929 [Cd.44] External input signal operation device 0000H
(788H) (789H)

1932(78CH) System area —
1933(78DH) [Cd.49] All axes error reset 0
1934(78EH) [Cd.43] Output timing selection of near pass control 0
1950(79EH) [Cd.190] PLC READY signal 0
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Positioning data

HPositioning data

Buffer memory address Name Default Auto refresh
Decimal (Hexadecimal) value
Axis 1 Axis 2
2000 8000 Positioning data Positioning identifier 0 X
(7DOH) (1F40H) No.1 * [Da.1] Operation pattern

« [Da.2] Control method

« [Da.3] Acceleration time No.

+ [Da.4] Deceleration time No.

« [Da.5] Axis to be interpolated
2001 8001 [Da.10] M code 0 X
(7D1H) (1F41H) (Condition data No., Number of LOOP to LEND

repetitions)
2002 8002 [Da.9] Dwell time 0 X
(7D2H) (1F42H) (JUMP destination positioning data No.)
2003 8003 Positioning option 0 X
(7D3H) (1F43H) * [Da.27] M code ON signal output timing

« [Da.28] ABS direction in degrees

« [Da.29] Interpolation speed specification

method

2004 8004 [Da.8] Command speed 0 X
(7D4H) (1F44H)
2005 8005
(7D5H) (1F45H)
2006 8006 [Da.6] Positioning address/movement amount | 0 X
(7D6H) (1F46H)
2007 8007
(7D7H) (1F47H)
2008 8008 [Da.7] Arc address 0 X
(7D8H) (1F48H)
2009 8009
(7D9H) (1F49H)
2010 8010 Positioning data No.2 — —
(7DAH) (1F4AH)
to to
2019 8019
(7E3H) (1F53H)
2020 8020 Positioning data No.3 — —
(7TE4H) (1F54H)
to to
2029 8029
(7EDH) (1F5DH)
7990 13990 Positioning data No.600 — —
(1F36H) (36A6H)
to to
7999 13999
(1F3FH) (36AFH)
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Block start data

WStart block 0 (Block No. 7000) 17
Buffer memory address Name Default Auto refresh
Decimal (Hexadecimal) value
Axis 1 Axis 2
26000 27000 Block start data [Da.11] Shape 0 X
(6590H) (6978H) 1st point [Da.12] Start data No.

26050 27050 [Da.13] Special start instruction 0 X
(65C2H) (69AAH) [Da.14] Parameter

26001 27001 Block start data [Da.11] Shape 0 X
(6591H) (6979H) 2nd point [Da.12] Start data No.

26051 27051 [Da.13] Special start instruction 0 X
(65C3H) (69ABH) [Da.14] Parameter

26002 27002 Block start data 0 X
(6592H) (697AH) 3rd point

26052 27052 0 X
(65C4H) (69ACH)

26049 27049 Block start data 0 X
(65C1H) (69A9H) 50th point

26099 27099 0 X
(65F3H) (69DBH)

26100 27100 Condition data No. 1 | [Da.15] Condition target 0 X
(65F4H) (69DCH) [Da.16] Condition operator

26101 27101 System area — —
(65F5H) (69DDH)

26102 27102 [Da.17] Address 0 X
(65F6H) (69DEH)

26103 27103

(65F7H) (69DFH)

26104 27104 [Da.18] Parameter 1 0 X
(65F8H) (69EOH)

26105 27105

(65F9H) (69E1H)

26106 27106 [Da.19] Parameter 2 0 X
(65FAH) (69E2H)

26107 27107

(65FBH) (69E3H)

26108 27108 System area — —
(65FCH) (69E4H)

26109 27109

(65FDH) (69E5H)

26110 27110 Condition data No. 2 0 X
(65FEH) (69E6H)

to to

26119 27119

(6607H) (69EFH)

26120 27120 Condition data No. 3 0 X
(6608H) (69F0H)

to to

26129 27129

(6611H) (69F9H)

26190 27190 Condition data No. 10 0 X
(664EH) (6A36H)

to to

26199 27199

(6657H) (6A3FH)
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EStart block 1 (Block No. 7001)

26200 27200 Block start data
(6658H) (6A40H)

to to

26299 27299

(66BBH) (6AA3H)

26300 27300 Condition data
(66BCH) (6AA4H)

to to

26399 27399

(671FH) (6BO7H)

EStart block 2 (Block No. 7002)

26400 27400 Block start data
(6720H) (6BO8H)

to to

26499 27499

(6783H) (6B6BH)

26500 27500 Condition data
(6784H) (6B6CH)

to to

26599 27599

(67E7H) (6BCFH)

EStart block 3 (Block No. 7003)

26600 27600 Block start data
(67E8H) (6BDOH)

to to

26699 27699

(684BH) (6C33H)

26700 27700 Condition data
(684CH) (6C34H)

to to

26799 27799

(68AFH) (6C97H)

EStart block 4 (Block No. 7004)

26800 27800 Block start data
(68BOH) (6C98H)

to to

26899 27899

(6913H) (6CFBH)

26900 27900 Condition data
(6914H) (6CFCH)

to to

26999 27999

(6977H) (6D5FH)
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HPLC CPU memo area

Buffer memory address Name Default Auto refresh
Decimal (Hexadecimal) value
Axis 1 | Axis 2
30000(7530H) to 30099(7593H) Target data for condition judgment of the condition data 0 X
Interrupt setting
Hinterrupt setting data
Buffer memory address Name Default Auto refresh
Decimal (Hexadecimal) value

Common for axes 1 and 2

55000(D6D8H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55064(D718H) No.1 [Cd.50] Interrupt factor mask 0 x
55128(D758H) [Cd.51] Interrupt factor reset request 0 X
55192(D798H) [Pr.900] Interrupt factor setting 0 X
55256(D7D8H) [Pr.901] Axis No. for interrupt factor 0 X
55001(D6D9H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55065(D719H) No.2 [Cd.50] Interrupt factor mask 0 x
55129(D759H) [Cd.51] Interrupt factor reset request 0 X
55193(D799H) [Pr.900] Interrupt factor setting 0 X
55257(D7D9H) [Pr.901] Axis No. for interrupt factor 0 X
55002(D6DAH) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55066(D71AH) No.3 [Cd.50] Interrupt factor mask 0 x
55130(D75AH) [Cd.51] Interrupt factor reset request 0 X
55194(D79AH) [Pr.900] Interrupt factor setting 0 X
55258(D7DAH) [Pr.901] Axis No. for interrupt factor 0 X
55003(D6DBH) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55067(D71BH) No.4 [Cd.50] Interrupt factor mask 0 x
55131(D75BH) [Cd.51] Interrupt factor reset request 0 X
55195(D79BH) [Pr.900] Interrupt factor setting 0 X
55259(D7DBH) [Pr.901] Axis No. for interrupt factor 0 X
55004(D6DCH) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55068(D71CH) No.5 [Cd.50] Interrupt factor mask 0 x
55132(D75CH) [Cd.51] Interrupt factor reset request 0 X
55196(D79CH) [Pr.900] Interrupt factor setting 0 X
55260(D7DCH) [Pr.901] Axis No. for interrupt factor 0 X
55005(D6DDH) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55069(D71DH) No.6 [Cd.50] Interrupt factor mask 0 y
55133(D75DH) [Cd.51] Interrupt factor reset request 0 X
55197(D79DH) [Pr.900] Interrupt factor setting 0 X
55261(D7DDH) [Pr.901] Axis No. for interrupt factor 0 X
55006(D6DEH) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55070(D71EH) No.7 [Cd.50] Interrupt factor mask 0 X
55134(D75EH) [Cd.51] Interrupt factor reset request 0 X
55198(D79EH) [Pr.900] Interrupt factor setting 0 X
55262(D7DEH) [Pr.901] Axis No. for interrupt factor 0 X
55007(D6DFH) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55071(D71FH) No.8 [Cd.50] Interrupt factor mask 0 X
55135(D75FH) [Cd.51] Interrupt factor reset request 0 X
55199(D79FH) [Pr.900] Interrupt factor setting 0 X
55263(D7DFH) [Pr.901] Axis No. for interrupt factor 0 X
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Buffer memory address
Decimal (Hexadecimal)

Common for axes 1 and 2

Name

Default
value

Auto refresh

55008(D6EOH) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55072(D720H) No.9 [Cd.50] Interrupt factor mask 0 x
55136(D760H) [Cd.51] Interrupt factor reset request 0 X
55200(D7A0H) [Pr.900] Interrupt factor setting 0 X
55264(D7EO0H) [Pr.901] Axis No. for interrupt factor 0 X
55009(D6E1H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55073(D721H) No.10 [Cd.50] Interrupt factor mask 0 x
55137(D761H) [Cd.51] Interrupt factor reset request 0 X
55201(D7A1H) [Pr.900] Interrupt factor setting 0 X
55265(D7E1H) [Pr.901] Axis No. for interrupt factor 0 X
55010(D6E2H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55074(D722H) No.11 [Cd.50] Interrupt factor mask 0 x
55138(D762H) [Cd.51] Interrupt factor reset request 0 X
55202(D7A2H) [Pr.900] Interrupt factor setting 0 X
55266(D7E2H) [Pr.901] Axis No. for interrupt factor 0 X
55011(D6E3H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55075(D723H) No.12 [Cd.50] Interrupt factor mask 0 x
55139(D763H) [Cd.51] Interrupt factor reset request 0 X
55203(D7A3H) [Pr.900] Interrupt factor setting 0 X
55267(D7E3H) [Pr.901] Axis No. for interrupt factor 0 X
55012(D6E4H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55076(D724H) No.13 [Cd.50] Interrupt factor mask 0 x
55140(D764H) [Cd.51] Interrupt factor reset request 0 X
55204(D7A4H) [Pr.900] Interrupt factor setting 0 X
55268(D7E4H) [Pr.901] Axis No. for interrupt factor 0 X
55013(D6E5H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55077(D725H) No.14 [Cd.50] Interrupt factor mask 0 x
55141(D765H) [Cd.51] Interrupt factor reset request 0 X
55205(D7A5H) [Pr.900] Interrupt factor setting 0 X
55269(D7E5H) [Pr.901] Axis No. for interrupt factor 0 X
55014(D6E6H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55078(D726H) No.15 [Cd.50] Interrupt factor mask 0 x
55142(D766H) [Cd.51] Interrupt factor reset request 0 X
55206(D7A6H) [Pr.900] Interrupt factor setting 0 X
55270(D7E6H) [Pr.901] Axis No. for interrupt factor 0 X
55015(D6E7H) Interrupt setting [Md.65] Interrupt factor detection flag 0 X
55079(D727H) No.16 [Cd.50] Interrupt factor mask 0 X
55143(D767H) [Cd.51] Interrupt factor reset request 0 X
55207(D7AT7H) [Pr.900] Interrupt factor setting 0 X
55271(D7E7H) [Pr.901] Axis No. for interrupt factor 0 X
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17.3 Basic Setting

Basic parameter 1

This section describes the details on the basic parameter 1.

[Pr.1] Unit setting

Set the command unit used for the positioning control. Select a unit from the following depending on the control target: mm,

inch, degree, or pulse. Different units can be set for axis 1 and axis 2.

Unit setting Setting value
mm 0
inch 1
degree 2
pulse 3

When the unit setting is changed, the values of other parameters and positioning data will not be changed automatically. After
changing the unit, check if the parameter and data values are within the setting range. Set 2: degree to perform the speed-
position switching control (ABS mode).

BApplication examples of each unit
The units (mm, inch, degree, and pulse) are applicable to the following systems:

* mm, inch: XY table, conveyor (Select inch when the machine uses inches as the unit.)
« degree: Rotating body (360 degrees/rotation)
* pulse: XY table, conveyor

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.1] Unit setting 0 150

EDefault value
The default value is 3: pulse for all the axes.

17 DATA USED FOR POSITIONING CONTROL
17.3 Basic Setting 383



[Pr.2] No. of pulses per rotation (16 bits) (Ap)

Set the number of pulses required for a rotation of the motor shaft with 16 bits. When [Pr.62] Electronic gear selection is set to
0: 16 bits, this area is valid.

If a Mitsubishi servo amplifier is used, set the value given as Resolution per rotation of the servomotor in the speed-position
detector specifications. (When Resolution per rotation of the servomotor of the Mitsubishi servo amplifier exceeds 65535
pulses, configure the setting referring to the Servo Amplifier Instruction Manual.)

» Number of pulses per rotation (Ap) = Resolution per rotation of the servomotor

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.2] No. of pulses per rotation (16 bits) (Ap) 1 151

ESetting range
The setting range is 1 to 65535.

MDefault value
The default value is 20000 for all the axes.

EMovement amount per pulse

In the positioning module, the parameters [Pr.2] to [Pr.4] define the movement amount per pulse when a pulse train is output.
(The following explains how to set the individual parameters when "0: mm" is selected for [Pr.1] Unit setting.)

The movement amount per pulse is given by the following calculation formula:

Al x Am
Movement per pulse (A) = ————
Ap

Item Symbol
[Pr.2] No. of pulses per rotation Ap

[Pr.3] Movement amount per rotation Al

[Pr.4] Unit magnification Am
Movement amount per pulse A

Due to the mechanical tolerance, the actual movement amount may differ slightly from the specified movement amount. The
error can be compensated by adjusting the value set in Movement amount per pulse. (>~ Page 384 Movement amount per
pulse)

If the movement amount per pulse is less than 1, command frequency variations occur. Smaller values will
increase variations and may cause machine vibration. If the movement amount per pulse becomes less than
1, also use the electronic gear function of the drive unit and configure the setting so that the movement
amount per pulse is 1/500 or greater.
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[Pr.3] Movement amount per rotation (16 bits) (Al)

Set the distance of machine movement (movement amount) per rotation of the motor shaft with 16 bits. When [Pr.62]

Electronic gear selection is set to 0: 16 bits, this area is valid. When the movement amount per rotation of the motor shaft

exceeds the setting range of this area in the system used, adjust the setting value with the following method.
» Use [Pr.4] Unit magnification.
» Use [Pr.3] Movement amount per rotation (32 bits).

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.3] Movement amount per rotation (16 bits) (Al) 2 152

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs”!
0: mm 0.1 to 6553.5 (um) 1 to 65535 (x10""um)

1:inch 0.00001 to 0.65535 (inch) 1 to 65535 (x107%inch)

2: degree 0.00001 to 0.65535 (degree) 1 to 65535 (x10-°degree)

3: pulse 1 to 65535 (pulse) 1 to 65535 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

MDefault value
The default value is 20000 for all the axes.

[Pr.4] Unit magnification

When the movement amount per rotation of the motor shaft exceeds the setting range of [Pr.3] Movement amount per rotation

(16 bits), adjust the setting range (10 to 1000 times) with this area. When [Pr.62] Electronic gear selection is set to 0: 16 bits,
this area is valid. When [Pr.62] Electronic gear selection is set to 1: 32 bits, the unit magnification is fixed to 1:1 times.

Unit magnification Setting value
1 time 1

10 times 10

100 times 100

1000 times 1000

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.4] Unit magnification 3 153

EDefault value
The default value is 1:1 times for all the axes.
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[Pr.5] Pulse output mode

Set the pulse output mode to match the servo amplifier used.

Pulse output mode

Setting value

PULSE/SIGN mode 0
CW/CCW mode 1
A phase/B phase mode (multiple of 4) 2
A phase/B phase mode (multiple of 1) 3

The only valid value of [Pr.5] Pulse output mode is the value at the moment when [Cd.190] PLC READY signal
is turned off and on for the first time after the power is switched on or the CPU module is reset. Once [Cd.190]
PLC READY signal is turned on, the value will not be reset even if another value is set to the parameter and
[Cd.190] PLC READY signal is turned off and on.

Use [Pr.23] Output signal logic selection to choose between the positive logic (pulse rising edge detection) and negative logic
(pulse falling edge detection). For the output specifications of each pulse output mode, refer to the following.

(==~ Page 19 External Device Output Interface Specifications

The following shows examples of the pulse output modes for positive and negative logic.

HEPULSE/SIGN mode

Positive logic

Negative logic

Forward run and reverse run are controlled with the on/off of the direction sign
(SIGN).

The motor will forward run when the direction sign is HIGH.

The motor will reverse run when the direction sign is LOW.

Forward run and reverse run are controlled with the on/off of the direction sign
(SIGN).

The motor will forward run when the direction sign is LOW.

The motor will reverse run when the direction sign is HIGH.

B {0

PULSE PULSE
SIGN J | SIGN —‘ |
Forward run Reverse run Forward run Reverse run
Movement in the Movement in the Movement in the Movement in the
positive direction negative direction positive direction negative direction
ECW/CCW mode

During forward run, the forward run feed pulse (PULSE F) is output.

During reverse run, the reverse run feed pulse (PULSE R) is output.

Positive logic

Negative logic

ow _fITITIIIA

CCw

]

Forward run Reverse run

o UUUIY

SO

CcCcw

Forward run

Reverse run
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BA phase/B phase mode
Forward run and reverse run are controlled with the phase difference of the A phase (A¢) and B phase (B¢). When the B

phase is 90°behind the A phase, the motor will forward run. When the B phase is 90°ahead of the A phase, the motor will 1 7

reverse run.
» For multiple of 1 setting

Positive logic Negative logic
Forward run Reverse run Forward run Reverse run
Command 1 pulse output Command 1 pulse output Command 1 pulse output  Command 1 pulse output

- Aphase &
! (Ao) L
i b
' B phase + ¢
| (B®)

The B phase lags The A phase lags The B phase lags The A phase lags

the A phase by 90°. the B phase by 90°. the A phase by 90°. the B phase by 90°.

Example) When the command 1 pulse output is set to 1pulse/s, the pulse rises and falls four times per second.

* For multiple of 4 setting

Positive logic Negative logic
Forward run Reverse run Forward run Reverse run
Command 1 pulse output Command 1 pulse output Command 1 pulse output Command 1 pulse output
A phase i : — i ‘ : :
reseti RN . ] I Aphase | LT L
(AD)

i i T
o ) 1 — P
(B®) i do Bo) || - =
[ »—‘e [ -‘7<— [ »4‘% [ a‘—«
The B phase lags The A phase lags The B phase lags The A phase lags
the A phase by 90°. the B phase by 90°. the A phase by 90°. the B phase by 90°.

Example) When the command 1 pulse output is set to 1 pulse/s, the pulse rises and falls one time per second.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.5] Pulse output mode 4 154

EDefault value
The default value is 1: CW/CCW mode for all the axes.
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[Pr.6] Rotation direction setting

Set the relation of the positioning direction (increment direction or decrement direction of [Md.20] Current feed value) and the

pulse output. For the relation of "Forward run pulse output, Reverse run pulse output" and "CW/A phase/PULSE signal, CCW/
B phase/SIGN signal", refer to the following.
[Z=~ Page 386 [Pr.5] Pulse output mode

Rotation direction setting Setting value
Current value increment with forward run pulse output 0
Current value increment with reverse run pulse output 1

The following figure shows the pulse outputs of when [Pr.5] Pulse output mode is set to the CW/CCW mode and the
positioning of current feed value increment and of current feed value decrement is executed.

3 Positioning in the 3 3 Positioning in the 3
i direction of I i direction of I
| increasing current | | decreasing current |
| feed values . | feed values .
[Md.20] Current feed value 0 X 0—1-2-3-4 X _4 X 4-3-2-1-0 X 0
,,,,,,,,,,,,,,,,,,,, N T
Using the "0: Current value increment with forward run pulse output" setting i
cw ! Q Q Q Q !
|
cow

R R

Forward pulse output,
i

I
T
|
. Reverse pulse output |
,,,,,,,,,,,,,,,,,,,, e
Using the "1: Current value increment with reverse run pulse output" setting i

cw

|
l
cow }llll

\
Reverse pulse output,
I

Forward pulse output |
I

Point/@

When this area is changed from 0 to 1, check if the upper limit switch and lower limit switch operate properly
with JOG operation. If any malfunction is identified, check and correct the wiring. If any malfunction is
identified, check and correct the wiring.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.6] Rotation direction setting 5 155

EDefault value
The default value is 0: Current value increment with forward run pulse output for all the axes.
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[Pr.7] Bias speed at start

Set Minimum speed at start for Bias speed at start. Set Bias speed at start to allow the motor to start smoothly especially 1 7

when a stepping motor is used. (A stepping motor does not start smoothly if a low rotation speed is instructed at the start.)
HBias speed at start is "0" MBias speed at start is "Other than 0"

Speed 4 Speed o

Command speed Command speed

l«— Acceleration starts after the startup bias
speed is reached

v
—_.

>t
The specified Bias speed at start will be valid during the following operations:
* Positioning operation

+ OPR

» JOG operation

Set a value equal to or less than the value set in [Pr.8] Speed limit value.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.7] Bias speed at start 6 156
7 157

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs "'
0: mm 0 to 20000000.00 (mm/min) 0 to 2000000000 (><10'2mm/min)
1:inch 0 to 2000000.000 (inch/min) 0 to 2000000000 (><10'3inch/min)

2: degree 0 to 3000000.000 (degree/min) 0 to 3000000000 (x10-3degree/min)
3: pulse 0 to 5000000 (pulse/s) 0 to 5000000 (pulse/s)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

HMDefault value
The default value is 0 for all the axes.

HPrecautions for using a stepping motor
 For the system that uses a stepping motor, executing the S-curve acceleration/deceleration may cause step out. Before

using the S-curve acceleration/deceleration, check that step out does not occur.

* In the system that uses a stepping motor, the circular interpolation control cannot be performed. Although setting the bias
speed at start is required by the characteristics of the stepping motor, the setting of the bias speed at start is disabled for
circular interpolation control. Use a servomotor for both axes when circular interpolation control is performed.
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[Pr.62] Electronic gear selection

Select an electronic gear (16 bits

or 32 bits) to use.

Electronic gear selection

Setting value

16 bits

0

32 bits

1

The addresses used by the buffer memory areas shown below depend on the setting of this area.

Setting value of [Pr.62]
Electronic gear selection

Address of [Pr.2] No. of pulses per rotation

Address of [Pr.3] Movement amount per
rotation

0: 16 bits * Axis 1: 1 * Axis 1: 2
* Axis 2: 151 * Axis 2: 152
1: 32 bits * Axis 1: 102, 103 * Axis 1: 104, 105

* Axis 2: 252, 253

* Axis 2: 254, 255

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1

Axis 2

[Pr.62] Electronic gear selection

100

250

EDefault value
The default value is 0: 16 bits for

[Pr.2] No. of pulses per

all the axes.

rotation (32 bits) (Ap)

Set the number of pulses required for a rotation of the motor shaft with 32 bits. When [Pr.62] Electronic gear selection is set to

1: 32 bits, this area is valid. When the resolution per rotation of the servomotor of the servo amplifier used exceeds 65535

pulses, set the number of pulses

EBuffer memory address

per rotation with this area.

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.2] No. of pulses per rotation (32 bits) (Ap) 102 252
103 253

ESetting range

The setting range is 1 to 200000000.

EDefault value
The default value is 20000 for all

390
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[Pr.3] Movement amount per rotation (32 bits) (Al)

Set the distance of machine movement (movement amount) per rotation of the motor shaft with 32 bits. When [Pr.62]

Electronic gear selection is set to 1: 32 bits, this area is valid. When the movement amount per rotation of the motor shaft

exceeds the setting range of [Pr.3] Movement amount per rotation (16 bits) in the system used, use this area.
When the movement amount per rotation is set with this area, the adjustment with [Pr.4] Unit magnification is unavailable.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.3] Movement amount per rotation (32 bits) (Al) 104 254
105 255

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs*1
0: mm 0.1 to 20000000.0 (um) 1 to 200000000 (x10™"pm)

1:inch 0.00001 to 2000.00000 (inch) 1 to 200000000 (><10'5inch)

2: degree 0.00001 to 2000.00000 (degree) 1 to 200000000 (x10°degree)

3: pulse 1 to 200000000 (pulse) 1 to 200000000 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

EMDefault value
The default value is 20000 for all the axes.
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Basic parameter 2

This section describes the details on the basic parameter 2.

[Pr.8] Speed limit value

Set the maximum speed during positioning control and OPR control. If the specified speed exceeds the speed limit value,

positioning is limited at the speed limit value.

Positioning control speed must be limited properly depending on the device and control subject.

When the command pulse frequency (pulse/s) converted from the speed limit value exceeds the maximum output pulse of the
positioning module, Outside speed limit value range (Error code: 1A6AH) occurs. The maximum output pulse rate of the
positioning module is 200 kpulse/s for the FX5-20PG-P and 5 Mpulse/s for the FX5-20PG-D.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.8] Speed limit value 10 160

1 161

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs*1
0: mm 0.01 to 20000000.00 (mm/min) 1 to 2000000000 (><10'2mm/min)
1:inch 0.001 to 2000000.000 (inch/min) 1 to 2000000000 (><10'3inch/min)

2: degree 0.001 to 3000000.000 (degree/min) 1 to 3000000000 (x10"3degree/min)
3: pulse 1 to 5000000 (pulse/s) 1 to 5000000 (pulse/s)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

MDefault value
The default value is 200000 for all the axes.
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[Pr.9] Acceleration time 0, [Pr.10] Deceleration time 0

For [Pr.9] Acceleration time 0, set the time for the speed to increase from 0 to [Pr.8] Speed limit value (to [Pr.31] JOG speed
limit value during a JOG operation control) in units of ms. For [Pr.10] Deceleration time 0, set the time for the speed to

decrease from [Pr.8] Speed limit value (from [Pr.31] JOG speed limit value during a JOG operation control) to 0 in units of ms.
(1) Positioning speed

Speed V/—[Pr.s] Speed limit value (2) Actual acceleration time
J AN 1) (3) Actual deceleration time
/ N\ Time
) (3)
[Pr.9] Acceleration time 0 [Pr.10] Deceleration time 0

* When the set positioning speed is lower than the value set in [Pr.8] Speed limit value, the actual acceleration/deceleration
time is shorter than the set value of the parameters. Thus, set the maximum positioning speed to a value equal to the value
set in [Pr.8] Speed limit value or only a little lower value than the speed limit value.

» The settings in these areas are valid for OPR, positioning, and JOG operations.

« In the interpolation positioning, the acceleration/deceleration time set for the reference axis is valid.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.9] Acceleration time 0O 12 162

13 163
[Pr.10] Deceleration time 0 14 164

15 165

ESetting range
The setting range is 1 to 8388608.

HMDefault value
The default value is 1000 for all the axes.
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Detailed parameter 1

[Pr.11] Backlash compensation amount

The error that occurs due to backlash when the machine is moved via gears can be compensated.
(When the backlash compensation amount is set, pulses equivalent to the compensation amount is output each time the

direction changes during the positioning.)

<—[Pr.44] OPR direction

Workpiece

7 (moved object
)

)

0

/ Feed screw”,
///////W

—>—<— Backlash
(compensation amount)

» The backlash compensation is valid after machine OPR. Thus, if the backlash compensation amount is set or changed,

always perform machine OPR once.
» The setting range of the backlash compensation amount is 0 to 65535. Set the amount with the following condition

satisfied. (Omit values after the decimal point)

Backlash compensation amount
0< <255

Movement amount per pulse

EBuffer memory address
The following table shows the buffer memory address of this area.

Axis 2
167

Buffer memory name Axis 1

[Pr.11] Backlash compensation amount 17

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting value with programs "'

Setting of [Pr.1] Unit setting

Setting value via GX Works3

0 to 65535 (x107Tum)

0: mm 0 to 6553.5 (um)

1:inch 0 to 0.65535 (inch) 0 to 65535 (x105inch)

2: degree 0 to 0.65535 (degree) 0 to 65535 (><10'5degree)
3: pulse 0 to 65535 (pulse) 0 to 65535 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the

value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

EDefault value
The default value is 0 for all the axes.
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[Pr.12] Software stroke limit upper limit value

Set the upper limit for the machine's movement range during positioning control.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.12] Software stroke limit upper limit value 18 168
19 169

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs*1

0: mm -214748364.8 to 214748364.7 (um) -2147483648 to 2147483647 (><10'1um)
1:inch -21474.83648 to 21474.83647 (inch) -2147483648 to 2147483647 (><1O'5inch)
2: degree 0 to 359.99999 (degree) 0 to 35999999 (x10~°degree)

3: pulse -2147483648 to 2147483647 (pulse) -2147483648 to 2147483647 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

MDefault value
The default value is 2147483647 for all the axes.

[Pr.13] Software stroke limit lower limit value

Set the lower limit for the machine's movement range during positioning control.

Upper software
stroke limit

Lower software
stroke limit

Ei:‘:i‘j B i‘_
[

| |
Emergency stop ) ’| Emergency stop
limit switch

limit switch

Range of mechanical movement
Zero point

* In general, the OP is set at the lower limit or upper limit of the stroke limit.

 Setting the upper and lower limits of the software stroke limit prevents the workpiece to overrun the set range; although, in
addition, place emergency stop limit switches outside and near the range.

 To invalidate the software stroke limit, set the setting value to Upper limit value = Lower limit value. (Set the value within the
setting range, such as the initial value.)

* When the unit is degree, the software stroke limit check is invalid during speed control (including the speed control of
speed-position switching control and position-speed switching control) or during manual control.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.13] Software stroke limit lower limit value 20 170
21 171

ESetting range

The setting range is the same as that of [Pr.12] Software stroke limit upper limit value.

HMDefault value
The default value is -2147483648 for all the axes.
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[Pr.14] Software stroke limit selection

Set whether to apply the software stroke limit to Current feed value or Machine feed value. The software stroke limit is
validated according to the set value.

Software stroke limit selection Setting value
Apply the software stroke limit to the current feed value 0
Apply the software stroke limit to the machine feed value 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.14] Software stroke limit selection 22 172

EDefault value
The default value is 0: Apply the software stroke limit to the current feed value for all the axes.

[Pr.15] Software stroke limit valid/invalid setting

Set whether to validate the software stroke limit during the JOG operation, inching operation, and manual pulse generator

operation.
Software stroke limit valid/invalid setting Setting value
Software stroke limit is valid during the JOG operation, inching operation, and manual pulse generator operation 0
Software stroke limit is invalid during the JOG operation, inching operation, and manual pulse generator operation 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.15] Software stroke limit valid/invalid setting 23 173

EDefault value
The default value is 0: Software stroke limit is valid during the JOG operation, inching operation, and manual pulse generator

operation for all the axes.

[Pr.16] Command in-position width

Set the remaining distance that turns on the command in-position. The command in-position signal is used as a front-loading
signal of the positioning complete signal. When positioning control starts, Command in-position flag (bit 2) in [Md.31] Status
turns off, and Command in-position flag turns on at the set position of the command in-position signal.

Speed

Start of position control

L [Pr.16] Command in-position width

Command in-position flag OFF
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EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.16] Command in-position width 24 174
25 175

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs'1
0: mm 0.1 to 214748364.7 (um) 1 to 2147483647 (x10"Tum)

1:inch 0.00001 to 21474.83647 (inch) 1to 2147483647 (><10'5inch)

2: degree 0.00001 to 21474.83647 (degree) 1 to 2147483647 (x10"2degree)

3: pulse 110 2147483647 (pulse) 110 2147483647 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

MDefault value
The default value is 100 for all the axes.

[Pr.17] Torque limit setting value

Set the maximum value of the torque generated by the servomotor in units of %.

The torque limit function limits the torque generated by the servomotor within the set range.
If the torque required for control exceeds the torque limit value, the control is performed with the set torque limit value.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.17] Torque limit setting value 26 176

ESetting range
The setting range is 1 to 5000.

EDefault value
The default value is 300 for all the axes.

Limits for the pulse train output type

» A drive unit that can issue a torque limit command with analog voltage is required.

» The D/A converter module and drive unit must be wired together.

» The set value in [Pr.17] Torque limit setting value is set for [Md.35] Torque limit stored value in the buffer
memory. Transfer the value set in [Md.35] Torque limit stored value to the D/A converter module with
programs.
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[Pr.18] M code ON signal output timing

Set the timing of outputting the M code ON signal.

Select either the WITH mode or the AFTER mode as timing of outputting the M code ON signal.

WITH mode (setting value: 0)

AFTER mode (setting value: 1)

An M code is output and the M code ON signal ([Md.31] Status: b12) is turned
on when a positioning operation starts.

[Cd.184] Positioning start signal

[Md.141] BUSY signal

M code ON signal
([Md.31] Status: b12)

[Cd.7] M code ON signal OFF request
[1504, 1604]

[Md.25] Valid M code

Positioning

[Da.1] Operation pattern

01 (continue) '

00 (end)

An M code is output and the M code ON signal ([Md.31] Status: b12) is turned
on when a positioning operation completes.

Positioning complete signal
([Md.31] Status: b15)

g

[Md.141] BUSY signal

_f

M code ON signal
([Md.31] Status: b12)

[Cd.7] M code ON signal OFF request
[1504, 1604]

*1

m

I
]
|
[Md.25] Valid M code H }I(m1
E
Positioning :
I
I
!

'
[Da.1] Operation pattern !

01 (continue) 00 (end)

*1  m1 and m2 represent the configured M codes.

* An M code is a number between 0 and 65535 that can be assigned to each positioning data (shape).
* Programs can be coded to read the M code from [Md.25] Valid M code whenever the M code ON signal ([Md.31] Status:
b12) turns on so that a command for sub works such as clamping, drilling, and tool change corresponding to the M code

can be issued.

* When the AFTER mode is set in the speed control, the M code is not output and the M code ON signal ([Md.31] Status:

b12) is not turned on.

» The M code ON signal output timing can be set for each positioning data with the positioning option ([Da.27] M code ON

signal output timing) of the positioning data.

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1

Axis 2

[Pr.18] M code ON signal output timing 27

177

HMDefault value
The default value is 0: WITH mode for all the axes.

[Pr.19] Speed switching mode

Select the speed switching mode between the standard switching and front-loading switching.

Speed switching mode

Setting value

Description

Standard speed switching mode

0

Switches the speed when executing the next positioning data.

Front-loading speed switching mode

1

Switches the speed at the end of the positioning data being executed.

EStandard switching
\Y

(1)

n+1

‘L n

(1) Switches the speed when executing the next positioning data.

n: Positioning data No.
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(1)

n+1

L n

speed.
n: Positioning data No.

(1) The next positioning data starts the positioning operation at the specified



EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.19] Speed switching mode 28 178

EDefault value
The default value is 0: Standard speed switching mode for all the axes.

[Pr.20] Interpolation speed specification method

When performing linear interpolation/circular interpolation, set whether to specify the composite speed or the speed for the

reference axis.

Interpolation speed Setting value Description
specification method

Composite speed 0 The movement speed for the control target is specified, and the speed for each axis is
calculated by the positioning module.

Reference axis speed 1 The axis speed set for the reference axis is specified, and the speed for the interpolation axis
performing interpolation is calculated by the positioning module.

EWWhen the composite speed is specified HEWhen the speed for the reference axis is specified

X ) X

@) 2
(1) Specify the composite speed (1) Specify the reference axis speed
(2) Positioning module performs calculation (2) Positioning module performs calculation

» Specify the "1: Reference axis speed" when using 2-axis speed control. If "0: Composite speed" is specified, Interpolation
mode error (Error code: 199AH) occurs when the positioning operation starts.

« Specify "0: Composite speed" when using circular interpolation control. If "1: Reference axis speed" is specified,
Interpolation mode error (Error code: 199BH) occurs when the positioning operation starts.

» The interpolation speed specification method for each positioning data can be set with the positioning option ([Da.29]
Interpolation speed specification method) of the positioning data.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.20] Interpolation speed specification method 29 179

EDefault value
The default value is 0: Composite speed for all the axes.

[Pr.21] Current feed value during speed control

Specify whether to enable or disable the update of [Md.20] Current feed value while operations are performed under the

speed control (including the speed control of speed-position switching control and position-speed switching control).

Current feed value during Setting value Description

speed control

Current feed value is not updated 0 The current feed value does not change. (The current feed value during speed control start is
maintained.)

Update current feed value 1 The current feed value is updated. (The current feed value changes from the initial value.)

Current feed value is cleared to zero 2 The current feed is set to 0 and does not change from 0 while the speed control is performed.

* When the speed control is performed over two axes, the selection between enabling and disabling the update of [Md.20]
Current feed value depends on how the reference axis is set.
» Set 1: Update current feed value to perform the speed-position switching control (ABS mode).
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EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.21] Current feed value during speed control 30 180

EDefault value
The default value is 0: Current feed value is not updated for all the axes.

[Pr.22] Input signal logic selection

Set the logic of each input signal according to the external device.

Input signal logic selection Setting value
Negative logic 0
Positive logic 1

The following table shows the assignment of each input signal. Set a value for the target bit.

Buffer memory Assignment of input signals
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo |20 Lower limit signal
[olololofolofo] [of [ [ [ [ [
b2 Drive unit READY signal
b3 Stop signal
b4 External command signal
b5 Zero signal
b6 Near-point dog signal
b7 Use prohibited (fixed to 0)
b8 Manual pulse generator input
b9 to b15 Use prohibited (fixed to 0)

» A mismatch in the signal logic will disable normal operation. Be careful of this when the setting is changed from the initial
value.
+ Set the logic selection (b8) of the manual pulse generator input for the axis 1. (Settings are ignored when set to axis 2.)

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.22] Input signal logic selection 31 181

EDefault value
Each input signal of all the axes is set to 0: Negative logic.

[Pr.23] Output signal logic selection

Set the logic of each output signal according to the external device.

Output signal logic selection Setting value
Negative logic 0
Positive logic 1

The following table shows the assignment of each output signal. Set a value for the target bit.

Buffer memory Assignment of input signals
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo |20 Command pulse signal
|0|0|0|0|0|0|0| 0|0|0|0| |0| 0| O| | b1 to b3 Use prohibited
b4 Deviation counter clear signal
b5 to b15 Use prohibited

A mismatch in the signal logic will disable normal operation. Be careful of this when the setting is changed from the initial
value.
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EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.23] Output signal logic selection 32 182

EDefault value
Each input signal of all the axes is set to 0: Negative logic.

[Pr.24] Manual pulse generator input selection

Set the input pulse mode from the manual pulse generator. (Only the setting value specified for the axis 1 is valid.)

Manual pulse generator input selection Setting value
A-phase/B-phase multiple of 4 0
A-phase/B-phase multiple of 2 1
A-phase/B-phase multiple of 1 2
PULSE/SIGN 3

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.24] Manual pulse generator input selection 33 —

EDefault value
The default value is 0: A-phase/B-phase multiple of 4.

[Pr.150] Speed-position function selection

Select the mode of speed-position switching control.

Speed-position function selection Setting value
Speed-position switching control (INC mode) 0
Speed-position switching control (ABS mode) 2

If a value other than 0 and 2 is set, the control is performed in the INC mode with the setting value regarded as 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.150] Speed-position function selection 34 184

EDefault value
The default value is 0: Speed-position switching control (INC mode) for all the axes.
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Detailed parameter 2

[Pr.25] Acceleration time 1 to [Pr.27] Acceleration time 3

Set the time for the speed to increase from 0 to [Pr.8] Speed limit value (to [Pr.31] JOG speed limit value during a JOG
operation control) during positioning. The specifications of this area are the same as those of [Pr.9] Acceleration time 0. For
details, refer to the following.

(=5~ Page 393 [Pr.9] Acceleration time 0, [Pr.10] Deceleration time 0

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.25] Acceleration time 1 36 186

37 187
[Pr.26] Acceleration time 2 38 188

39 189
[Pr.27] Acceleration time 3 40 190

41 191

ESetting range
The setting range is 1 to 8388608.

EDefault value
The default value is 1000 for all the axes.

[Pr.28] Deceleration time 1 to [Pr.30] Deceleration time 3

Set the time for the speed to decrease from [Pr.8] Speed limit value (from [Pr.31] JOG speed limit value during a JOG
operation control) to zero during positioning. The specifications of this area are the same as those of [Pr.10] Deceleration time
0. For details, refer to the following.

(=5~ Page 393 [Pr.9] Acceleration time 0, [Pr.10] Deceleration time 0

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.28] Deceleration time 1 42 192

43 193
[Pr.29] Deceleration time 2 44 194

45 195
[Pr.30] Deceleration time 3 46 196

47 197

ESetting range
The setting range is 1 to 8388608.

HMDefault value
The default value is 1000 for all the axes.
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[Pr.31] JOG speed limit value
Set the maximum speed for the JOG operation. 1 7

Set the value in JOG speed limit value to a value equal to or less than the value set in [Pr.8] Speed limit value. If the value

exceeds the value set in Speed limit value, JOG speed limit value error (Error code: 1AB8H) occurs.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.31] JOG speed limit value 48 198
49 199

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs'1
0: mm 0.01 to 20000000.00 (mm/min) 1 to 2000000000 (><10'2mm/min)
1:inch 0.001 to 2000000.000 (inch/min) 1 to 2000000000 (><10'3inch/min)

2: degree 0.001 to 3000000.000 (degree/min) 1 to 3000000000 (x10-3degree/min)
3: pulse 1 to 5000000 (pulse/s) 1 to 5000000 (pulse/s)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

HMDefault value
The default value is 20000 for all the axes.

[Pr.32] JOG operation acceleration time selection

Set which of Acceleration time 0 to 3 to use for the acceleration time during JOG operation.

JOG operation acceleration Setting value Description

time selection

Acceleration time 0 0 Uses the value set in [Pr.9] Acceleration time 0.
Acceleration time 1 1 Uses the value set in [Pr.25] Acceleration time 1.
Acceleration time 2 2 Uses the value set in [Pr.26] Acceleration time 2.
Acceleration time 3 3 Uses the value set in [Pr.27] Acceleration time 3.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.32] JOG operation acceleration time selection 50 200

EDefault value
The default value is 0: Acceleration time 0 for all the axes.
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[Pr.33] JOG operation deceleration time selection

Set which of Deceleration time 0 to 3 to use for the deceleration time during JOG operation.

JOG operation deceleration Setting value Description

time selection

Deceleration time 0 0 Use the value set in [Pr.10] Deceleration time 0.
Deceleration time 1 1 Use the value set in [Pr.28] Deceleration time 1.
Deceleration time 2 2 Use the value set in [Pr.29] Deceleration time 2.
Deceleration time 3 3 Use the value set in [Pr.30] Deceleration time 3.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
201

[Pr.33] JOG operation deceleration time selection 51

MDefault value
The default value is 0: Deceleration time 0 for all the axes.

[Pr.34] Acceleration/deceleration processing selection

Set whether to use the trapezoidal acceleration/deceleration processing or S-curve acceleration/deceleration processing for

the acceleration/deceleration processing.

Acceleration/deceleration processing selection Setting value
Trapezoidal acceleration/deceleration processing 0
S-curve acceleration/deceleration processing 1
MTrapezoidal acceleration/deceleration WS-curve acceleration/deceleration
Acceleration and deceleration occur linearly. Acceleration and deceleration occur as a sine curve.
\ \Y
T > T

For the system that uses a stepping motor, executing the S-curve acceleration/deceleration may cause step out.
Before using the S-curve acceleration/deceleration, check that step out does not occur.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.34] Acceleration/deceleration processing selection 52 202

EDefault value
The default value is 0: Trapezoidal acceleration/deceleration processing for all the axes.
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[Pr.35] S-curve ratio

Set the S-curve ratio (1 to 100%) for performing the S-curve acceleration/deceleration processing.
The S-curve ratio indicates where to draw the acceleration/deceleration curve using the sine curve as shown below.

U A

A A N

B2 B/2

+— Sin curve

e T

S-curve ratio = B/A x 100%

EBuffer memory address

(Example)

Positioning speed

\Y

Positioning speed

S-curve ratio of 100%

b/a=0.7

S-curve ratio of 70%

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1

Axis 2

[Pr.35] S-curve ratio

53

203

ESetting range
The setting range is 1 to 100.

EDefault value

The default value is 100 for all the axes.
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[Pr.36] Sudden stop deceleration time

Set the time for the speed to decrease from [Pr.8] Speed limit value (from [Pr.31] JOG speed limit value during a JOG

Stop group 3 sudden stop selection.

operation control) to 0 at a sudden stop in units of ms. Set this parameter to stop (sudden stop) operations in a shorter time
stop cause for a sudden stop can be selected with the setting of [Pr.37] Stop group 1 sudden stop selection setting to [Pr.39]

than the deceleration time for positioning when a stop cause occurs. Stop causes are classified into stop cause 1 to 3. The

The following figure shows the relation with other parameters.

\Y
1. 2. 3.
[Pr.8] Speed
limit value \
\
\
\
[Da.8]Command n
T
speed W
\
\‘ \
[RY
[
(Rt
v
Y
[HI
Y \‘
4 t
— Actual sudden stop j —
Actual deceleration time : Actual
acceleration deceleration
time [Pr.36] / time
Sudden stop
deceleration time
—p
Acceleration time Deceleration time
[Pr.9] Acceleration time 0 [Pr.10] Deceleration time 0
[Pr.25] Acceleration time 1
[Pr.26] Acceleration time 2
[Pr.27] Acceleration time 3
1. Positioning start

[Pr.28] Deceleration time 1
[Pr.29] Deceleration time 2
[Pr.30] Deceleration time 3

Acceleration starts via the positioning start per the configured acceleration time.
2. Occurrence of sudden stop factor

Deceleration starts per the sudden stop deceleration time when a sudden stop factor occurs.
3. Positioning stop

Deceleration starts per the deceleration time toward the stop position when there is no occurrence of a sudden stop factor.
EBuffer memory address
Buffer memory name

The following table shows the buffer memory address of this area.

Axis 1 Axis 2
[Pr.36] Sudden stop deceleration time 54 204
55 205
ESetting range
The setting range is 1 to 8388608.
EDefault value

The default value is 1000 for all the axes
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[Pr.37] to [Pr.39] Stop group 1 to 3 sudden stop selection

Set the method to stop operations when the stop causes in the following stop groups occur.

« Stop group 1: Stop with the hardware stroke limit
 Stop group 2: CPU module error occurrence, [Cd.190] PLC READY signal off, fault in the test mode
 Stop group 3: External stop signal, Stop signal from the CPU module, Stop signal from GX Works3, Error occurrence

(Excluding errors in stop groups 1 and 2. Including only the software stroke limit errors during JOG operation, speed
control, speed-position switching control, and position-speed switching control), Error at operation mode switching in
amplifier-less operation

The methods of stopping include 0: Normal deceleration stop and 1: Sudden stop.

Stop group 1 sudden stop selection Setting value
Normal deceleration stop 0
Sudden stop 1

If 1: Sudden stop is selected, the axis suddenly decelerates to a stop according to the setting of [Pr.36] Sudden stop
deceleration time when a stop cause occurs.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.37] Stop group 1 sudden stop selection 56 206
[Pr.38] Stop group 2 sudden stop selection 57 207
[Pr.39] Stop group 3 sudden stop selection 58 208

EDefault value
The default value is 0: Normal deceleration stop for all the axes.
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[Pr.40] Positioning complete signal output time

Set the output time of Positioning complete signal ([Md.31] Status: b15) output from the positioning module in units of ms.
A positioning completes when the set dwell time is elapsed after the positioning module terminates outputting pulses.
For the interpolation control, Positioning completed signal of interpolation axis is output only for the time set to the reference

axis.
PLC
CPU Positioning
module Positioning start signal module
([Cd.184])

Positioning complete signal

(IMd.31] Status: b15)

Positioning start signal

Start complete signal

‘ Positioning

Positioning complete signal
(after the dwell time)

BUSY signal

Positioning complete signal

EBuffer memory address

Output time

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1

Axis 2

[Pr.40] Positioning complete signal output time

59

209

ESetting range
The setting range is 0 to 65535.

EMDefault value
The default value is 300 for all the axes.
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[Pr.41] Allowable circular interpolation error width

For Allowable circular interpolation error width, set the allowable error range of the calculated arc path and end point address.
If the error of the calculated arc path and end point address is within the setting range, circular interpolation is performed to

the set end point address while the error is compensated with spiral interpolation.
The allowable circular interpolation error width is set in the buffer memory addresses of the reference axis.

Difference

Spiral path interpolation

Calculated end point address

End point address

OP address
In the circular interpolation control using the center point specification, the arc path calculated with the start point address and

Center point address

center point address and the end point address may deviate.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.41] Allowable circular interpolation error width 60 210
61 211

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs "'
0: mm 0 to 10000.0 (um) 0 to 100000 (x10™"um)

1:inch 0 to 1.00000 (inch) 0 to 100000 (x107%inch)

2: degree 0 to 1.00000 (degree) 0 to 100000 (><10'5degree)

3: pulse 0 to 100000 (pulse) 0 to 100000 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

EDefault value
The default value is 100 for all the axes.
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[Pr.42] External command function selection

Select a function with which external command signals are associated.

External command function | Setting Description

selection value

Start with external command 0 Starts a positioning operation by inputting an external command signal.

External speed change request 1 Changes the speed in the current positioning operation by inputting an external command signal. Set a
new speed value in [Cd.14] New speed value.

Speed-position/position-speed 2 Switches the control from speed control—position control in the speed-position switching control, or from

switching request position control—>speed control in the position-speed switching control by inputting an external command

signal. To enable speed-position switching, set [Cd.24] Speed-position switching enable flag to 1. To
enable position-speed switching, set [Cd.26] Position-speed switching enable flag to 1.

Skip request 3 Skips the current positioning operation by inputting an external command signal.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.42] External command function selection 62 212

EDefault value
The default value is 0: Start with external command for all the axes.

Point}s3

To enable the external command signal, [Cd.8] External command valid must be set to 1.

[Pr.82] Start adjustment time

Set the amount of time from when a positioning start trigger signal is input to when the it starts outputting pulses in units of ms
with Quick start function. The actual time elapsed before a pulse output starts depends on the start trigger.

« Start via external command signal: 20 us + [Pr.82] Start adjustment time

+ Start via positioning start signal: 30 ps + "[Pr.82] Start adjustment time"

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.82] Start adjustment time 134 284
135 285

ESetting range

The following table shows the setting range.

Setting value via GX Works3 Setting value with programs

0.00 to 10000.00 (ms) 0 to 1000000 (x10-2ms)

EDefault value
The default value is 0 for all the axes.
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OPR basic parameter

[Pr.43] OPR method
Set OPR method for performing the machine OPR.

OPR method Setting Description Reference
value
Near-point dog method 0 After the speed of the OPR is decelerated when the near-point dog is on, the OPR stops | Page 81

when the zero signal is detected and the machine OPR completes.

Stopper method 1 1 After the speed of the OPR is decelerated when the near-point dog is on, the OPR stops | Page 83
with the stopper and the OPR completes when the dwell time is elapsed.

Stopper method 2 2 After the speed of the OPR is decelerated when the near-point dog is on, the OPR stops | Page 86
with the stopper and the machine OPR completes when the zero signal is detected.

Stopper method 3 3 After the OPR starts at the creep speed, the OPR stops with the stopper and the machine | Page 89
OPR completes when the zero signal is detected.

Count method 1 4 After the speed of the OPR is decelerated when the near-point dog is on, the OPR stops | Page 91
when the zero signal is detected after the workpiece is moved for the specified distance,
and the machine OPR completes.

Count method 2 5 After the speed of the OPR is decelerated when the near-point dog is on, the workpiece is | Page 93
moved for the specified distance and the machine OPR completes.

Data setting method 6 The position where the machine OPR starts is set as the OP, and the machine OPR Page 95
completes.

Limit switch combined- 7 After the speed of the OPR is decelerated when the limit switch is turned off, the machine | Page 96

use method moves in the direction opposite to the OPR direction, the OPR stops when the zero signal

is detected after the limit switch is turned on, and the machine OPR is completed.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.43] OPR method 70 220

EDefault value
The default value is 0: Near-point dog method for all the axes.
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[Pr.44] OPR direction

Set the direction of the movement when the machine OPR starts.

OPR direction Setting Description

value
Forward direction (address 0 Moves the workpiece in the address increment direction. (Arrow (2))
increment)
Reverse direction (address 1 Moves the workpiece in the address decrement direction. (Arrow (1))
decrement)

Because the OP is normally set near the lower limit or the upper limit, [Pr.44] OPR direction is set as follows.

Lower limit 1 Upper limit

B W Zopint < B
Address decreasing » Address increasing
direction IZ A IZ direction

Lower limit Upper limit
Address decreasing A » Address increasing
directi o
irection |Z ) : Zero point |Z direction
2.

1. The direction of zero point return is as indicated by arrow (1) when the zero point is set near the lower limit. Set [Pr.44] to
ll1ll'

2. The direction of zero point return is as indicated by arrow (2) when the zero point is set near the upper limit. Set [Pr.44] to
no".

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.44] OPR direction 71 221

EDefault value
The default value is 0: Forward direction (address increment) for all the axes.
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[Pr.45] OP address

Set the address used as the reference point for positioning control (ABS system). 1 7
(When the machine OPR is completed, the stop position address is changed to the address set in [Pr.45] OP address. At the

same time, the value set in [Pr.45] OP address is stored in [Md.20] Current feed value and [Md.21] Machine feed value.)

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.45] OP address 72 222
73 223

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs'1

0: mm -214748364.8 to 214748364.7 (um) 2147483648 to 2147483647 (x10'um)
1:inch -21474.83648 to 21474.83647 (inch) 2147483648 to 2147483647 (x1075inch)
2: degree 0 to 359.99999 (degree) 0 to 35999999 (x10%degree)

3: pulse -2147483648 to 2147483647 (pulse) -2147483648 to 2147483647 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

HMDefault value
The default value is 0 for all the axes.

[Pr.46] OPR speed

Set the speed for OPR.
Set OPR speed to a value equal to or less than the value set in [Pr.8] Speed limit value. If the value exceeds the value set in

Speed limit value, OPR speed error (Error code: 1B04H) occurs and the OPR is not performed.
Set OPR speed to a value equal to or more than the values set in [Pr.7] Bias speed at start and [Pr.47] Creep speed.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.46] OPR speed 74 224
75 225

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs*1
0: mm 0.01 to 20000000.00 (mm/min) 1 to 2000000000 (x10"2mm/min)
1:inch 0.001 to 2000000.000 (inch/min) 1 to 2000000000 (x10"3inch/min)

2: degree 0.001 to 3000000.000 (degree/min) 1 to 3000000000 (><10'3degree/min)
3: pulse 1 to 5000000 (pulse/s) 1 to 5000000 (pulse/s)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

EDefault value
The default value is 1 for all the axes.
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[Pr.47] Creep speed

Once the near-point dog turns on, the control decelerates from OPR speed and stops. Set the speed of right before the stop,
which is a creep speed. Set the creep speed within the following range.

* ([Pr.46] OPR speed) > ([Pr.47] Creep speed) > ([Pr.7] Bias speed at start)

The creep speed is related to the detection error in the OPR method using the zero signal, and to the size of the shock when
a collision occurs in the OPR method using the stopper method.

\%
A

/— [Pr.46] OPR speed

Machine OPR start

/— [Pr.47] Creep speed

> t

ON

Near-point dog signal OFF (

Zero signal |_| J

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.47] Creep speed 76 226
77 227

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs*1
0: mm 0.01 to 20000000.00 (mm/min) 1 to 2000000000 (><10'2mm/min)
1:inch 0.001 to 2000000.000 (inch/min) 1 to 2000000000 (><10'3inch/min)

2: degree 0.001 to 3000000.000 (degree/min) 1 to 3000000000 (x10-3degree/min)
3: pulse 1 to 5000000 (pulse/s) 1 to 5000000 (pulse/s)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

HMDefault value
The default value is 1 for all the axes.
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[Pr.48] OPR retry

Set whether to perform OPR retry.

OPR retry

Setting value

Do not perform OPR retry by limit switch

0

Perform OPR retry by limit switch

1

For the operation of OPR retry, refer to the following.
(=5~ Page 218 OPR retry function

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1

Axis 2

[Pr.48] OPR retry

78

228

EDefault value

The default value is 0: Do not perform OPR retry by limit switch for all the axes.

OPR detailed parameter

[Pr.49] OPR dwell time

When stopper method 1 is set in [Pr.43] OPR method set the time for the machine OPR to complete after the near-point dog

signal turns on in units of ms. Set a value equal to or grater than the movement time from the near-point dog signal ON to the
stop with the stopper. (If the OPR method is not Stopper method 1, the value in [Pr.49] OPR dwell time is irrelevant.)

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1

Axis 2

[Pr.49] OPR dwell time

79

229

ESetting range
The setting range is 0 to 65535.

EDefault value
The default value is 0 for all the axes.
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[Pr.50] Setting for the movement amount after near-point dog ON

When the OPR method is count method 1 or 2, set the movement amount from the position where the near-point dog signal

turns on to the OP.

(Set the value for the movement amount after near-point dog ON to a value equal to or greater than the sum of the "distance
covered by the deceleration from the OPR speed to the creep speed" and "distance of movement in 10 ms at the OPR
speed".)

[Ex]

Setting example of [Pr.50] Setting for the movement amount after near-point dog ON

The [Pr.50] Setting for the movement amount after near-point dog ON is calculated as follows when [Pr.8] Speed limit value is
set to 200 kpulse/s, [Pr.46] OPR speed is set to 10 kpulse/s, [Pr.47] Creep speed is set to 1 kpulse/s, and the deceleration
time is set to 300 ms.

1 Vz
[Machine OPR operation] [Deceleration distance] = —/— x -~ x t+0.01 x Vz
2 1000 ~A o
10 ms of movement at zero point position
[Pr.8] Speed control value: Vp = 200 kpulse/s Vz Tb x Vzretum speed
____________ s 2000 ¥ vp TO01xVz
10 x 10% 300 x 10 x 10° X
[Pr.46] OPR speed: \<- 10 kpulse/s = 5000 X 200 %103 +0.01 x 10 x 10
=75+ 100
=175
[Pr.47] Creep speed: Vc = 1 kpulse/s l
Set "[Pr.50] Setting for the movement amount after
-~ near-point dog ON" to a value of at least 175.
N vz t
Actual deceleration time: t = Tb x Vp -~
Deceleration time: Tb = 300 ms
B e T —

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.50] Setting for the movement amount after near-point dog ON | 80 230
81 231

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs*1
0: mm 0 to 214748364.7 (um) 0 to 2147483647 (x107'um)

1:inch 0 to 21474.83647 (inch) 0 to 2147483647 (x10inch)

2: degree 0 to 21474.83647 (degree) 0 to 2147483647 (><10'5degree)

3: pulse 0 to 2147483647 (pulse) 0 to 2147483647 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

EDefault value
The default value is 0 for all the axes.
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[Pr.51] OPR acceleration time selection

Set which of Acceleration time 0 to 3 to use for the acceleration time during OPR.

OPR acceleration time Setting Description

selection value

Acceleration time 0 0 Uses the value set in [Pr.9] Acceleration time 0.
Acceleration time 1 1 Uses the value set in [Pr.25] Acceleration time 1.
Acceleration time 2 2 Uses the value set in [Pr.26] Acceleration time 2.
Acceleration time 3 3 Uses the value set in [Pr.27] Acceleration time 3.

EBuffer memory address
The following table shows the buffer memory address of this area.

Name Axis 1 Axis 2
[Pr.51] OPR acceleration time selection 82 232

MDefault value
The default value is 0: Acceleration time 0 for all the axes.

[Pr.52] OPR deceleration time selection

Set which of Deceleration time 0 to 3 to use for the deceleration time during OPR.

OPR deceleration time Setting Description

selection value

Deceleration time 0 0 Uses the value set in [Pr.10] Deceleration time 0.
Deceleration time 1 1 Uses the value set in [Pr.28] Deceleration time 1.
Deceleration time 2 2 Uses the value set in [Pr.29] Deceleration time 2.
Deceleration time 3 3 Uses the value set in [Pr.30] Deceleration time 3.

EBuffer memory address
The following table shows the buffer memory address of this area.

Name Axis 1 Axis 2
[Pr.52] OPR deceleration time selection 83 233

EDefault value
The default value is 0: Deceleration time 0 for all the axes.
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[Pr.53] OP shift amount

Set the amount to shift (move) the OP from the stop position with machine OPR.
The OP shift function is used to compensate the OP position stopped with machine OPR.
If the OP position is physically limited due to the installation position of the near-point dog, use this function to compensate the

OP to an optimum position.

(1) Perform the shift operation after the deviation counter clear
"[Pr.44] OPR direction" is released.

> (2) When "[Pr.53] OP shift amount" is positive
(3) When "[Pr.53] OP shift amount" is negative

/ i > Position
Shift point

?

Start point

Zero signal

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Pr.53] OP shift amount 84 234
85 235

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value via GX Works3 Setting value with programs*1

0: mm -214748364.8 to 214748364.7 (um) 2147483648 to 2147483647 (x10Tum)
1:inch -21474.83648 to 21474.83647 (inch) 2147483648 to 2147483647 (x10-5inch)

2: degree -21474.83648 to 21474.83647 (degree) -21474.83648 to 21474.83647 (x10°degree)
3: pulse -2147483648 to 2147483647 (pulse) -2147483648 to 2147483647 (pulse)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

EDefault value
The default value is 0 for all the axes.
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[Pr.54] OPR torque limit value

Set the value to limit the servomotor torque after the creep speed is reached during machine OPR in units of %. If the torque 1 7

is not limited, the servomotor may be in failure.

When the value set in [Pr.54] OPR torque limit value exceeds the value set in [Pr.17] Torque limit setting value, OPR torque
limit value error (Error code: 1BOEH) occurs.

For details on the torque limit, refer to the following.

[=5~ Page 237 Torque limit function

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.54] OPR torque limit value 86 236

ESetting range
The setting range is 1 to 3000.

EDefault value

The default value is 300 for all the axes.

[Pr.55] Deviation counter clear signal output time

Set the time for outputting the deviation counter clear signal during a machine OPR operation using any of the following

methods in units of ms: the near-point dog method, stopper method 1 to 3, count method 1, data setting method, and Limit
switch combined-use method. (For details, refer to the manual of the drive unit used.)

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.55] Deviation counter clear signal output time 87 237

ESetting range
The setting range is 1 to 65535.

EDefault value

The default value is 11 for all the axes.

[Pr.56] Speed specification during OP shift
Set the operation speed for when a value other than 0 is set in [Pr.53] OP shift amount. Select the setting from [Pr.46] OPR

speed or [Pr.47] Creep speed.

Speed specification during | Setting Description

OP shift value

OPR speed 0 Specifies the value set in [Pr.46] OPR speed as the setting value.
Creep speed 1 Specifies the value set in [Pr.47] Creep speed as the setting value.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.56] Speed specification during OP shift 88 238

EDefault value
The default value is 0: OPR speed for all the axes.
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[Pr.57] Dwell time during OPR retry

When OPR retry is performed, set the stop time after the deceleration of (2) and (4) in the following figure in units of ms.

Pauses after the time
set with [Pr.57]

Pauses after the time -
set with [Pr.57]

» Position

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.57] Dwell time during OPR retry 89 239

ESetting range
The setting range is 0 to 65535.

MDefault value
The default value is 0 for all the axes.

[Pr.58] Setting of operation during uncompleted OPR

Set whether or not to execute the positioning control when OPR request flag ((Md.31] Status: b3) is on.

Setting of operation during uncompleted OPR Setting value
Do not execute the positioning control 0
Execute the positioning control 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Pr.58] Setting of operation during uncompleted OPR 90 240

EDefault value
The default value is 0: Do not execute the positioning control for all the axes.
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17.4 Positioning Data

The following figure shows the configuration of the positioning data stored in the buffer memory of the positioning module.

17

» Up to 600 positioning data registrations per axis can be configured
Positioning data No. 1 (stored) via buffer memory addresses as illustrated in the left
——— | figure. This data is organized and managed using positioning data
Positioning identifier 2000f2010 2020 | ||||1Hf] 7991 numbers 1 through 600 per axis.
[Da.1] - [Da.5] LH1]])| 7981
 Each positioning data registration is configured with multiple
[Da.10] 2001 2011|2021 2080 7992 parameters in a positioning data number as illustrated by
M code HI| the
[Da.9] 201212022
2002 1H 7993
Dwell time HI 7983
A Positioning option 1l
1 gop 2003§2013[2923 | | ||| 7984 | 7994
[Da.27] - [Da.29)] L[] 79085 [ 7995
[Da.8] 2004]2014 (2928 1 11 o0 | 7996
2015 (2025 | ||} 7997
Command speed 2005 L] 7987
[Da.6] 2006020162928 ||| 11|[| ] ggg | 7998
Positioning address/ 20072017 2027 HT 7989 7999
movement amount 1
[Da.7] 2008 2018 gggg
Arc address 20092019 |
—| Configuration of positioning identifier |-
b15 b12 b8 b4 b0
[T T[T i T 117 |sufermemory
. I | 11 | Il Il ]
Positioning data No. 1 Ve
_ Positioning identifier 4 [Da.2] Control method [Da.1] Operation pattern
o 8000 13081|13991
[Da.1] - [Da.5] [Da.5] Axis to be interpolated
8021 1] [Da.3] Acceleration time No.
[Da.10] 8001 | 8011 11 h3es2 13992
M code al [Da.4] Deceleration time No.
[Da.9] 8002 8012|8022 [||Lilll oo -l13003
Dwell time il
AxiJ Positioning option 8003 8013|8023 .-"--13984 13994
2| [Da.27]-[Da.29] \HT| 1398513995 ] Conlfiguration of positioning option =
8024 IH
[Da.8] 8004 gglg 8025 |\ H{[T13086| 13996 b15  b12 b8 b4 b0
Command speed 8005 .. 1398713997 I I | I I Buffer memory
[Da.6] O B o e P —
Positioning address/ 8007/ 8017 8027 || i. 13989(13999
movement amount . [Da.27] M code ON signal
[Da.7] 8008 | 8018 8028 . Output timing
’ 8019| 8029 | ||+ \ [Da.28] ABS direction in degrees
Arc address 8009
[Da.29] Interpolation speed
specification method

Each axis has 600 positioning data (No.1 to No. 600).
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[Da.1] Operation pattern

The operation pattern is used to specify whether to end the positioning of a certain data number with just that data or to

perform the positioning of the next data number in succession.

Operation pattern Setting Description
value
Positioning Complete 00 Set this value to execute the positioning to the specified address to complete the positioning.
Continuous positioning control 01 Performs the positioning successively in order of data numbers with one start signal. The operation stops
at each position indicated by one positioning data.
Continuous path control 11 Performs the positioning successively in order of data numbers with one start signal. The operation does
not stop at each position indicated by one positioning data.

EConfiguration of positioning identifier

The positioning identifier consists of [Da.1] Operation pattern to [Da.5] Axis to be interpolated. These five setting values are

stored in a buffer memory address. Set the values in [Da.1] Operation pattern to [Da.5] Axis to be interpolated according to the

configuration of positioning identifier shown in the following figure.

Configuration of positioning identifier

Assignment

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

NN
h ' —V % v v
(5) (4) (3) (2) (1)

(1) [Da.1] Operation pattern

(2) [Da.5] Axis to be interpolated
(3) [Da.3] Acceleration time No.
(4) [Da.4] Deceleration time No.
(5) [Da.2] Control method

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[=5~ Page 550 Positioning data

HMDefault value
The default value is 00 for all the axes.
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[Da.2] Control method

Set Control method for performing the positioning control. The following table lists the available control methods.

Control method

Setting value

ABS1: 1-axis linear control (ABS) 01H
INC1: 1-axis linear control (INC) 02H
FEED1: 1-axis fixed-feed control 03H
VF1: 1-axis speed control (forward run) 04H
VR1: 1-axis speed control (reverse run) 05H
VPF: Speed-position switching control (forward run) 06H
VPR: Speed-position switching control (reverse run) 07H
PVF: Position-speed switching control (forward run) 08H
PVR: Position-speed switching control (reverse run) 09H
ABS2: 2-axis linear interpolation control (ABS) 0AH
INC2: 2-axis linear interpolation control (INC) 0BH
FEED2: Fixed-feed control by 2-axis linear interpolation O0CH
ABS": Circular interpolation control with sub point specified (ABS) ODH
INC™: Circular interpolation control with sub point specified (INC) OEH
ABS.: Circular interpolation control with center point specified (ABS, CW) OFH
ABS .: Circular interpolation control with center point specified (ABS, CCW) 10H
INC .: Circular interpolation control with center point specified (INC, CW) 11H
INC.: Circular interpolation control with center point specified (INC, CCW) 12H
VF2: 2-axis speed control (forward run) 13H
VR2: 2-axis speed control (reverse run) 14H
NOP: NOP instruction 80H
POS: Current value change 81H
JUMP: JUMP instruction 82H
LOOP: Beginning of LOOP-to-LEND processing 83H
LEND: End of LOOP-to-LEND processing 84H

For the setting, refer to the following and check the assignment of this area.

[=5~ Page 422 Configuration of positioning identifier

EBuffer memory address

For the buffer memory address of this area, refer to the following.

[=5~ Page 550 Positioning data

EDefault value
The default value is 00H for all the axes.

* When JUMP instruction is set for the control method, the setting values in [Da.9] Dwell time and [Da.10] M

code differ from the values when another control method is set.

* When LOORP is set for the control method, the setting value in [Da.10] M code differs from the value when

another control method is set.

* When "2: degree" is set in [Pr.1] Unit setting, the circular interpolation control cannot be executed. Circular

interpolation not possible (Error code: 199FH) occurs when the control is executed.
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[Da.3] Acceleration time No.

Set which of Acceleration time 0 to 3 to use for the acceleration time during positioning.

Acceleration time No. Setting Description

value
Acceleration time 0 00 Uses the value set in [Pr.9] Acceleration time 0.
Acceleration time 1 01 Uses the value set in [Pr.25] Acceleration time 1.
Acceleration time 2 10 Uses the value set in [Pr.26] Acceleration time 2.
Acceleration time 3 1 Uses the value set in [Pr.27] Acceleration time 3.

For the setting, refer to the following and check the assignment of this area.
(=5~ Page 422 Configuration of positioning identifier

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[Z=~ Page 550 Positioning data

MDefault value
The default value is 00 for all the axes.

[Da.4] Deceleration time No.

Set which of Deceleration time 0 to 3 to use for the deceleration time during positioning.

Deceleration time No. Setting Description

value
Deceleration time 0 00 Uses the value set in [Pr.10] Deceleration time 0.
Deceleration time 1 01 Uses the value set in [Pr.28] Deceleration time 1.
Deceleration time 2 10 Uses the value set in [Pr.29] Deceleration time 2.
Deceleration time 3 1" Uses the value set in [Pr.30] Deceleration time 3.

For the setting, refer to the following and check the assignment of this area.
(=5~ Page 422 Configuration of positioning identifier

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[Z=~ Page 550 Positioning data

MDefault value
The default value is 00 for all the axes.

[Da.5] Axis to be interpolated

For operations under the 2-axis interpolation control, set Axis to be interpolated (partner axis).

Axis to be interpolated Setting Description

value
Axis 1 specification 00 Selects the axis 1 as the axis to be interpolated (partner axis).
Axis 2 specification 01 Selects the axis 2 as the axis to be interpolated (partner axis).

» An axis which does not exist and the self-axis cannot be set as the axis to be interpolated. lllegal interpolation description
command (Error code: 1A22H) occurs when executed.

For the setting, refer to the following and check the assignment of this area.

==~ Page 422 Configuration of positioning identifier

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[Z=~ Page 550 Positioning data

EDefault value
The default value is 00 for all the axes.
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[Da.6] Positioning address/movement amount

Set the address used as the target value for positioning control.

The setting range differs according to the value set in [Da.2] Control method.

BAbsolute (ABS) system and current value change
Set the value (positioning address) with an absolute address (address from the OP) for the ABS system and current value

change.

Stop position
f (positioning start address)

-1000 1000 3000

> Position

Amount of movement: | Amount of movement:
2000 2000

| |
Hincremental (INC) system, fixed-feed 1, fixed-feed 2

Set the value (movement amount) with a sign for the INC system.

* Movement amount is positive: Movement occurs in the forward direction (address increment).
* Movement amount is negative: Movement occurs in the reverse direction (address increment).

Stop position

(positioning start position)
(amount of movement) (amount of movement)

-30000 30000
‘ > Position

negative direction positive direction N
\ \ |
ESpeed-position switching control
* INC mode: Set the movement amount after the control method is switched from the speed control to the position control.

Movement in the ‘ Movement in the

» ABS mode: Set the absolute address which is to be the target value after the control method is switched from the speed
control to the position control. (The unit is degree only.)

Y

Movement amount setting (INC mode)

Position

Speed control control Target address setting (ABS mode)

>
y'y >t

— Speed-position switch

HPosition-speed switching control
Set the movement amount in the position control (before switched to the speed control).

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[=5~ Page 550 Positioning data
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ESetting range

The setting range depends on the setting of [Pr.1] Unit setting and [Da.2] Control method.

* When [Pr.1] Unit setting is "0: mm"

Setting of [Da.2] Control method’™?

Setting value via GX Works3

Setting value with programs

ABS linear 1: 01H
ABS linear 2: 0AH
New current value: 81H

Set the address.
-214748364.8 to 214748364.7 (um)

Set the address.
-2147483648 to 2147483647 (><10'1pm)

INC linear 1: 02H
INC linear 2: 0BH
Fixed-feed 1: 03H
Fixed-feed 2: 0CH

Set the movement amount.
-214748364.8 to 214748364.7 (um)

Set the movement amount.
-2147483648 to 2147483647 (><10'1pm)

Forward run speed-position: 06H
Reverse run speed-position: 07H
Forward run position-speed: 08H
Reverse run position-speed: 09H

Set the movement amount.
0 to 214748364.7 (um)

Set the movement amount.
0 to 2147483647 (x10'1pm)

ABS circular sub: 0ODH
ABS circular right: OFH
ABS circular left: 10H

Set the address.
-214748364.8 to 214748364.7 (um)

Set the address.
-2147483648 to 2147483647 (><10'1um)

INC circular sub: 0EH
INC circular right: 11H
INC circular left: 12H

Set the movement amount.
-214748364.8 to 214748364.7 (um)

Set the movement amount.
-2147483648 to 2147483647 (><10'1pm)

*1  With any control method excluded from the table above, the positioning address and the movement amount do not need to be set.

* When [Pr.1] Unit setting is "2: degree"

Setting of [Da.2] Control method 2

Setting value via GX Works3

Setting value with programs

ABS linear 1: 01H
ABS linear 2: 0AH
New current value: 81H

Set the address.
0 to 359.99999 (degree)

Set the address.
0 to 35999999 (><10'5degree)

INC linear 1: 02H
INC linear 2: 0BH
Fixed-feed 1: 03H
Fixed-feed 2: 0OCH

Set the movement amount.
-21474.83648 to 21474.83647 (degree)

Set the movement amount.
-2147483648 to 2147483647 (x10-5degree)

Forward run speed-position: 06H
Reverse run speed-position: 07H

Set the movement amount in the INC mode.
0 to 21474.83647 (degree)

Set the movement amount in the INC mode.
0 to 2147483647 (x10°degree)

Set the address in the ABS mode.
0 to 359.99999 (degree)

Set the address in the ABS mode.
0 to 35999999 (><10'5degree)

Forward run position-speed: 08H
Reverse run position-speed: 09H

Set the movement amount.
0 to 21474.83647 (degree)

Set the movement amount.
0 to 2147483647 (x1 0'5degree)

*2  With any control method excluded from the table above, the positioning address and the movement amount do not need to be set.

* When [Pr.1] Unit setting is "3: pulse"

Setting of [Da.2] Control method™

Setting value via GX Works3

Setting value with programs

ABS linear 1: 01H
ABS linear 2: 0AH
New current value: 81H

Set the address.
-2147483648 to 2147483647 (pulse)

Set the address.
-2147483648 to 2147483647 (pulse)

INC linear 1: 02H
INC linear 2: 0BH
Fixed-feed 1: 03H
Fixed-feed 2: 0CH

Set the movement amount.
-2147483648 to 2147483647 (pulse)

Set the movement amount.
-2147483648 to 2147483647 (pulse)

Forward run speed-position: 06H
Reverse run speed-position: 07H
Forward run position-speed: 08H
Reverse run position-speed: 09H

Set the movement amount.
0 to 2147483647 (pulse)

Set the movement amount.
0 to 2147483647 (pulse)

ABS circular sub: 0ODH
ABS circular right: OFH
ABS circular left: 10H

Set the address.
-2147483648 to 2147483647 (pulse)

Set the address.
-2147483648 to 2147483647 (pulse)

INC circular sub: 0EH
INC circular right: 11H
INC circular left: 12H

Set the movement amount.
-2147483648 to 2147483647 (pulse)

Set the movement amount.
-2147483648 to 2147483647 (pulse)

*3  With any control method excluded from the table above, the positioning address and the movement amount do not need to be set.
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* When [Pr.1] Unit setting is "1: inch"

Setting of [Da.2] Control method™

Setting value via GX Works3

Setting value with programs

ABS linear 1: 01H
ABS linear 2: 0AH
New current value: 81H

Set the address.
-21474.83648 to 21474.83647 (inch)

Set the address.
-2147483648 to 2147483647 (x1075inch)

INC linear 1: 02H
INC linear 2: 0BH
Fixed-feed 1: 03H
Fixed-feed 2: 0OCH

Set the movement amount.
-21474.83648 to 21474.83647 (inch)

Set the movement amount.
-2147483648 to 2147483647 (x107%inch)

Forward run speed-position: 06H
Reverse run speed-position: 07H
Forward run position-speed: 08H
Reverse run position-speed: 09H

Set the movement amount.
0 to 21474.83647 (inch)

Set the movement amount.
0 to 2147483647 (x107%inch)

ABS circular sub: ODH
ABS circular right: OFH
ABS circular left: 10H

Set the address.
-21474.83648 to 21474.83647 (inch)

Set the address.
2147483648 to 2147483647 (x107%inch)

INC circular sub: OEH
INC circular right: 11H
INC circular left: 12H

Set the movement amount.
-21474.83648 to 21474.83647 (inch)

Set the movement amount.
-2147483648 to 2147483647 (x107%inch)

*4  With any control method excluded from the table above, the positioning address and the movement amount do not need to be set.

EMDefault value
The default value is O for all the axes.

[Da.7] Arc address

The arc address is the data required only when the circular interpolation control is performed.

Circular interpolation with sub point specified

Circular interpolation with center point specified

When the circular interpolation with sub point specified is performed, set the
sub point (passing point) address as the arc address.

@)

AN

(1)

(1) Start point address (address before positioning starts)

(2) End address (address set with [Da.6])
(3) Sub point (address set with [Da.7])

(1)

When the circular interpolation with center point specified is performed, set
the center point address of the arc as the arc address.

@)

)

(1) Start point address (address before positioning starts)
(2) End address (address set with [Da.6])
(3) Center point address (address set with [Da.7])

When the circular interpolation control is not performed, the value set in [Da.7] Arc address is invalid.

EBuffer memory address

For the buffer memory address of this area, refer to the following.

[=5~ Page 550 Positioning data

ESetting range

The setting range depends on the setting of [Pr.1] Unit setting and [Da.2] Control method.

* When [Pr.1] Unit setting is "0: mm"

Setting of [Da.2] Control method

Setting value via GX Works3

Setting value with programs

ABS circular sub: ODH
ABS circular right: OFH
ABS circular left: 10H

Set the address.
-214748364.8 to 214748364.7 (um)

Set the address.
-2147483648 to 2147483647 (x107'um)

INC circular sub: OEH
INC circular right: 11H
INC circular left: 12H

Set the movement amount.
-214748364.8 to 214748364.7 (um)”’!

Set the movement amount.
2147483648 to 2147483647 (x107Tum)™"

*1  Note that the maximum available radius in the circular interpolation control is 536870912, although the value of the arc address can be

input within the range in the table above.
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* When [Pr.1] Unit setting is "2: degree"
No control method requires the setting of the arc address with degree.

* When [Pr.1] Unit setting is "3: pulse"

Setting of [Da.2] Control method

Setting value via GX Works3

Setting value with programs

ABS circular sub: 0ODH
ABS circular right: OFH
ABS circular left: 10H

Set the address.
-2147483648 to 2147483647 (pulse)

Set the address.
-2147483648 to 2147483647 (pulse)

INC circular sub: 0EH
INC circular right: 11H
INC circular left: 12H

Set the movement amount.
-2147483648 to 2147483647 (pulse) 2

Set the movement amount.
2147483648 to 2147483647 (pulse) 2

*2 Note that the maximum available radius in the circular interpolation control is 536870912, although the value of the arc address can be
input within the range in the table above.

* When [Pr.1] Unit setting is "1: inch"

Setting of [Da.2] Control method

Setting value via GX Works3

Setting value with programs

ABS circular sub: 0DH
ABS circular right: OFH
ABS circular left: 10H

Set the address.
-21474.83648 to 21474.83647 (inch)

Set the address.
-2147483648 to 2147483647 (x107%inch)

INC circular sub: 0EH
INC circular right: 11H
INC circular left: 12H

Set the movement amount.
-21474.83648 to 21474.83647 (inch)™

Set the movement amount.
2147483648 to 2147483647 (x107%inch)™

*3  Note that the maximum available radius in the circular interpolation control is 536870912, although the value of the arc address can be
input within the range in the table above.

EDefault value
The default value is 0 for all the axes.

[Da.8] Command speed

Set the command speed for positioning.

* When the set command speed exceeds the value set in [Pr.8] Speed limit value, positioning is performed at the speed limit

value.

* When the command speed is set to -1, the positioning control is performed at the current speed (speed set for previous
positioning data No.). Use the current speed for continuous path control and other controls. If -1 is set for continuing
positioning data, and the speed is changed, the following speed will also change. Note that when positioning starts, if the
speed -1 is set for the positioning data that performs positioning control first, No command speed (Error code: 1A12H)
occurs, and the positioning does not start.

EBuffer memory address

For the buffer memory address of this area, refer to the following.

[Z=~ Page 550 Positioning data

ESetting range

The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting

Setting value via GX Works3

Setting value with programs*1

0: mm 0.01 to 20000000.00 (mm/min) 1 to 2000000000 (x10-2mm/min)
1:inch 0.001 to 2000000.000 (inch/min) 1 to 2000000000 (x10-3inch/min)

2: degree 0.001 to 3000000.000 (degree/min) 1 to 3000000000 (><10'3degree/min)
3: pulse 1 to 5000000 (pulse/s) 1 to 5000000 (pulse/s)

*1  When this buffer memory area is set with programs, a calculation is performed in the positioning module to convert a setting value to the
value in each unit. For setting this buffer memory area, take the value after the unit conversion into consideration.

EDefault value
The default value is 0 for all the axes.
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[Da.9] Dwell time

Set Dwell time or Positioning data No. according to the value set in [Da.2] Control method.

* When a method other than JUMP instruction is set in [Da.2] Control method, set the value in Dwell time in units of ms.
* When JUMP instruction is set in [Da.2] Control method, set Positioning data No. for the JUMP destination.

The dwell time is the time between the command pulse output is completed to the positioning complete signal is turned on.
Set this time to absorb the delay of machine systems to the command, such as the delay (deviation) of the servo system.
When Dwell time is set, the setting details of Dwell time are as follows according to the value set in [Da.1] Operation pattern.
(1) When [Da.1] Operation pattern is 00: Positioning complete

Set the time from when the positioning ends to when Positioning complete signal ((Md.31] Status: b15) turns on as the dwell

time.
v Positioning control
t
l ON
Positioning OFF
complete signal
\\[Da.g]
Dwell time

(2) When [Da.1] Operation pattern is 01: Continuous positioning control
Set the time from when the positioning control ends to when the next positioning control starts as the dwell time.

\Y
Positioning control

Next positioning control

\[Da.g]

Dwell time
(3) When [Da.1] Operation pattern is 11: Continuous path control

The setting value is irrelevant to the control. The dwell time is 0 ms.

\Y
Positioning control

Next positioning control

/ t

| L

No dwell time
(Oms)

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[Z=~ Page 550 Positioning data

ESetting range
The setting range depends on the setting of [Da.2] Control method.

Setting of [Da.2] Control method Setting value Setting detail
JUMP instruction: 82H 1 to 600 Positioning data No.
Other than JUMP instruction 0 to 65535 (ms) Dwell time

EDefault value
The default value is 0 for all the axes.
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[Da.10] M code

Set M code, Condition data No., or Number of LOOP to LEND repetitions depending on how [Da.2] Control method is set.

« If a method other than JUMP instruction and LOOP is selected as the setting value in [Da.2] Control method, set M code. If
M code does not need to be output, set 0 (default value).

« If JUMP instruction is selected as the setting value in [Da.2] Control method, set Condition data No. for JUMP. When 0 is
set, an unconditional JUMP is performed to the positioning data specified by the value set in [Da.9] Dwell time. When 1 to
10 is set, JUMP is performed according to the condition data No. specified (a number between 1 and 10).

 If LOOP is selected as the setting value in [Da.2] Control method, set the number of LOOP to LEND repetitions. If 0 is set,
Control method LOOP setting error (Error code: 1A33H) occurs.

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[Z=~ Page 550 Positioning data

ESetting range
The setting range depends on the setting of [Da.2] Control method.

Setting of [Da.2] Control method Setting value Setting detail
JUMP instruction: 82H 0to 10 Condition data No.
LOOP: 83H 1 to 65535 Number of repetitions
Other than the above 0 to 65535 M code

EDefault value
The default value is 0 for all the axes.

[Da.27] M code ON signal output timing

Set the M code ON signal output timing for each positioning data.

M code ON signal output timing Setting value
Use the setting value in [Pr.18] M code ON signal output timing 0
WITH mode 1
AFTER mode 2

For details on the settings, refer to the following.
[=5~ Page 398 [Pr.18] M code ON signal output timing

EConfiguration of positioning option

The positioning option consists of [Da.27] M code ON signal output timing to [Da.29] Interpolation speed specification method.
These three setting values are stored in a buffer memory address. Set the values in [Da.27] M code ON signal output timing to
[Da.29] Interpolation speed specification method according to the configuration of positioning option shown in the following
figure.

Configuration of positioning option Assignment

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 ! [Da.27] M code ON signal output timing

[Da.29] Interpolation speed specification method

(- Y I\ Y I\ AN -/ 3

(1M
| I I I | | | | | | | | | | | | | :2; [Da.28] ABS direction in degrees
4)

4) 3) @) (1 4 Use prohibited (fixed to 0)

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[~ Page 550 Positioning data

EDefault value
The default value is 0: Use the setting value in [Pr.18] M code ON signal output timing for all the axes.
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[Da.28] ABS direction in degrees

Set the ABS movement direction for each positioning data when the unit is degree.

ABS direction in degrees Setting value
Use the setting value in [Cd.40] ABS direction in degrees 0
ABS clockwise 1
ABS counterclockwise 2
Shortcut (Direction setting invalid) 3

For the setting, refer to the following and check the assignment of this area.
[=5~ Page 430 Configuration of positioning option

For details on the settings, refer to the following.

[~ Page 479 [Cd.40] ABS direction in degrees

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[Z=~ Page 550 Positioning data

HMDefault value

The default value is 0: Use the setting value in [Cd.40] ABS direction in degrees for all the axes.

[Da.29] Interpolation speed specification method

Set the interpolation speed specification method for each positioning data.

Interpolation speed specification method Setting value
Use the setting value in [Pr.20] Interpolation speed specification method 0
Composite speed 1
Reference axis speed 2

For the setting, refer to the following and check the assignment of this area.
[Z=~ Page 430 Configuration of positioning option

For details on the settings, refer to the following.

[=5~ Page 399 [Pr.20] Interpolation speed specification method

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[=5~ Page 550 Positioning data

EDefault value
The default value is 0: Use the setting value in [Pr.20] Interpolation speed specification method for all the axes.
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17.5 Block Start Data

The following figure shows the configuration of the block start data stored in the buffer memory of the positioning module.

50th point

Buffer memory
Parameter address
@ Up to 50 points of block start data can be configured
2nd point (stored) via buffer memory addresses as illustrated in
1st point I | Buffer memory the left figure.
dress 26049 o )
Parameter Buffer memory @ Each block data registration |5D configured
address . . .
with multiple parameters in a start block number as
illustrated by the thick black line.
@ Up to five blocks are available per axis. These five
> b15 b8 b7 b0 26001 blocks are labeled as start blocks 0 through 4.
s LLLLITTITITITTTT] 26000
L JL ]
oy [
Q |_ [Da.11] Shape [Da.12] Start data No. 26099
Q
=i
j=2
8
=
o
~ b15 b8 b7 b0 26051
CLTTTITTITTIITTT] 26050
L IL J
I—[Da,13] Special start - [Da.14] Parameter
instruction
50th point
Buffer memory
Parameter address
2nd point
1st point I I Buffer memory
Buffer memory [jdress 27049
Parameter address
> b15 b8 b7 b0 27001
s LLLLITTITITIITlT] 27000
N L JL l_ ]
— [Da.12] Start data No.
] [Da.11] Shape 27099
Q
p=1
=2
8
=
o
~ b15 b8 b7 b0 27051
HEEEEEEENENEEEEE 27050
L JL J
I—[Da,13] Special start L [Da.14] Parameter
instruction
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To perform an advanced positioning control using Block start data, set a number between 7000 and 7004 for [Cd.3]

Positioning start No. and use [Cd.4] Positioning starting point No. to specify a point number between 1 and 50, a position

counted from the beginning of the block.
The numbers between 7000 and 7004 are called Block No.
With the positioning module, up to 50 points of Block start data and up to 10 items of Condition data can be assigned to each

Block No.
Block No.™ Axis Block start data Condition Buffer memory GX Works3
7000 Axis 1 Start block 0 Condition data (1 to 10) Setting possible Setting possible
Axis 2 Condition data (1 to 10)
7001 Axis 1 Start block 1 Condition data (1 to 10)
Axis 2 Condition data (1 to 10)
7002 Axis 1 Start block 2 Condition data (1 to 10)
Axis 2 Condition data (1 to 10)
7003 Axis 1 Start block 3 Condition data (1 to 10)
Axis 2 Condition data (1 to 10)
7004 Axis 1 Start block 4 Condition data (1 to 10)
Axis 2 Condition data (1 to 10)

*1  The numbers cannot be set when Pre-reading start function is used. If any number between 7000 and 7004 is set and the pre-reading
start function is performed, Outside start No. range (Error code: 19A3H) occurs.

[Da.11] Shape
Set whether to end the control after only Block start data is executed, or continue executing Block start data set in the next
point.

Shape Setting Description

value
End 0 Executes Block start data of the specified point and completes the control.
Continue 1 Executes Block start data of the specified point and completes the control, then executes Block start data
of the next point.

The setting value for this area is stored in the same buffer memory address as that of [Da.12] Start data No. Set this area
according to the buffer memory configuration.

Buffer memory configuration Assignment

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO Q) [Da.11] Shape
e (2) | [Da.12] Start data No.

() @)

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[~ Page 550 Positioning data

HMDefault value
The default value is 0: End for all the axes.
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[Da.12] Start data No.

Set Positioning data No. specified with Block start data.
For the setting, refer to the following and check the assignment of this area.
[=5~ Page 433 [Da.11] Shape

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[=5~ Page 552 Block start data

ESetting range
The setting range is 1 to 600 (01H to 258H).

MDefault value
The default value is 0 for all the axes.

[Da.13] Special start instruction

Set Special start instruction for performing Advanced positioning control. (Set the method by which the positioning data set in
[Da.12] Start data No. will be started.)

Special start instruction Setting Description
value
Block start OH With one start, executes positioning data in a block in the set order.
Condition start 1H Performs the condition judgment specified in Condition data for the specified positioning data. If the

conditions have been established, Block start data is executed. If the conditions have not been
established, that Block start data is ignored, and Block start data of the next point will be executed.

Wait start 2H Performs the condition judgment specified in Condition data for the specified positioning data. If the
conditions have been established, Block start data is executed. If the conditions have not been
established, the control stops (waits) until the conditions are established.

Simultaneous start 3H Simultaneously executes the positioning data having the number for the axis specified with Condition
data (Outputs pulses at the same timing). Up to two axes can start simultaneously.

Repeated start (FOR loop) 4H Repeats the program from the block start data set with FOR loop to the block start data set in NEXT for
the specified number of times.

Repeated start (FOR condition) 5H Repeats the program from the block start data set with FOR condition to the block start data set in NEXT
until the conditions set in Condition data are established.

NEXT start 6H Set the end of the repetition when 04H: Repeated start (FOR loop) or 05H: Repetition start (FOR
condition) is set.

The setting value for this area is stored in the same buffer memory address as that of [Da.14] Parameter. Set this area
according to the buffer memory configuration.

Buffer memory configuration Assignment
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 M [Da.13] Special start instruction
I I I I I I I I I I I I I I I I I (2) [Da.14] Parameter

™ )

For details on the control, refer to the following.
[=5~ Page 172 ADVANCED POSITIONING CONTROL

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[Z=~ Page 550 Positioning data

EDefault value
The default value is 0: Block start for all the axes.
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[Da.14] Parameter

Set a value according to the value set in [Da.13] Special start instruction.

Special start instruction

Description

Block start

Not used. (Setting this item is not required.)

Condition start

Wait start

Simultaneous start

Set the condition data No. (number of Condition data which is set to perform condition judgment).
(For more on condition data, refer to [==~ Page 436 Condition Data)

Repeated start (FOR loop)

Set the number of repetitions.

Repeated start (FOR condition)

Set the condition data No. (number of Condition data which is set to perform condition judgment).
(For more on condition data, refer to [==~ Page 436 Condition Data)

For the setting, refer to the following and check the assignment of this area.
[=5~ Page 434 [Da.13] Special start instruction

EBuffer memory address

For the buffer memory address of this area, refer to the following.

[=5~ Page 552 Block start data

ESetting range

The setting range depends on the setting of [Da.13] Special start instruction.

Setting of [Da.2] Control method

Setting value

Setting detail

Condition start

1t0 10

Wait start

Simultaneous start

Repeated start (FOR condition)

Condition data No.

Repeated start (FOR loop)

0 to 255 (00H to FFH)

Number of repetitions

HEDefault value

The default value is 0 for all the axes.
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17.6 Condition Data

The following figure shows the configuration of the condition data stored in the buffer memory of the positioning module.

No.10

Setting item Buffer memory
9 address
No-2 @ Up to 10 condition data registration per block number
No.1 o Buffer memory can be configured (stored) via buffer memory addresses
bi— Er— 26190 as illustrated in the left figure.
Setting item address - . L . .
@ Each condition data registration is configured with
b15  b12 b1 b8 b7 bo multiple parameters in a single block number as
26110 26191
illustrated b
p| LCLLITITITTTTTT] | g y
"
- [Da.16] Condition J I—[Da.15] Condition 26193 ) ) . .
) operator target 26111 26194 @ Up to five blocks are available per axis. These five
) 26112 26195 blocks are labeled as start blocks 0 through 4.
=3 Open 26101 2611 26196
g 26102 6113 26197
g [Da.17] Address 26103 32114 26198
o 26104 L 26199
= [Da.18] Parameter 1 26105 26116
26117
[Da.19] Parameter 2 gglgs 26118
26108 26119
Open 26109

Axis 2 has the same configuration.

[Da.15] Condition target

Set the condition target according to each control.

Condition target Setting Description
value
Monitor Data 01H Set the state (ON or OFF) of the I/O signals of the positioning module as a condition.
([Md.31]b12 to 15, [Md.140],
[Md.141])
Control Data 02H
([Cd.180], [Cd.181], [Cd.182],
[Cd.183], [Cd.184], [Cd.190])
Buffer memory (1 word) 03H Set the value stored in the buffer memory as a condition.
Buffer memory (2 word) 04H » Set 03H when the target buffer memory is 1 word (16 bits).
« Set 04H when the target buffer memory is 2 words (32 bits).
Positioning data No. 05H Select this item only for Simultaneous start.

The setting value for this area is stored in the same buffer memory address as that of [Da.16] Condition operator. Set this area

according to the buffer memory configuration.

Buffer memory configuration

Assignment

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1

b0

. N

|
Y Y

J

(1) @)

(1)

[Da.16] Condition operator

@

[Da.15] Condition target

EBuffer memory address

For the buffer memory address of this area, refer to the following.

[~ Page 554 Condition data

HMDefault value
The default value is 0 for all the axes.
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[Da.16] Condition operator

Set the condition operator according to the value set in [Da.15] Condition target.

Setting of [Da.15] Condition | Condition Operator | Setting Description
target value
01H: Axis monitor data SIG=ON 07H When the state (ON or OFF) of I/O signals is set as a condition, select ON or
02H: Control Data SIG=OFF 08H OFF as the trigger.
03H: Buffer memory (1 word) **=P1 01H Set how to use the value (**) stored in the buffer memory. <, and > are
04H: Buffer memory (2 word) *2pq 02H determined by the sign value.
**<P1 03H
**>P1 04H
P1<**<P2 05H
**<P1, P2<** 06H
05H: Positioning data No. Axis 1 specification 10H When Simultaneous start is specified, select the axis (or axes) that start(s)
Axis 2 specification 20H simultaneously.

For the setting, refer to the following and check the assignment of this area.
[=5~ Page 436 [Da.15] Condition target

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[=5~ Page 554 Condition data

EDefault value
The default value is O for all the axes.

[Da.17] Address
Set the address according to the value set in [Da.15] Condition target.
Setting of [Da.15] Condition Setting Description
target value
01H: Axis monitor data — Not used. (Setting this item is not required.)

02H: Control Data

03H: Buffer memory (1 word) Numerical Specify the target Buffer memory address.

04H: Buffer memory (2 word) value (For the buffer memory of 2 words, set the low-order buffer memory address.)
(buffer memory
address)

05H: Positioning data No. — Not used. (Setting this item is not required.)

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[Z=~ Page 554 Condition data

EDefault value
The default value is 0 for all the axes.
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[Da.18] Parameter 1

Set the parameters according to the value set in [Da.16] Condition operator.

Setting of [Da.16] Condition Setting Description

operator value

01H: **=P1 Numerical Set the value of P1 to be equal to or smaller than the value of P2 (P1 < P2).

02H: **2P1 value If P1 is greater than P2 (P1 > P2), Condition data error (Error code: 1A04H) occurs.
03H: **<P1

04H: **>P1

05H: P1<**<P2
06H: **<P1, P2<**

07H: SIG=ON Numerical Set the bit number for each signal.
08H: SIG=OFF value EMonitor Data

(bit number) 00H: READY

01H: Module access flag

04H: Axis 1 M code ON

05H: Axis 2 M code ON

08H: Axis 1 error detection

09H: Axis 2 error detection

OCH: Axis 1 BUSY

ODH: Axis 2 BUSY

10H: Axis 1 start complete

11H: Axis 2 start complete

14H: Axis 1 positioning complete
15H: Axis 2 positioning complete
HControl Data

00H: PLC READY

04H: Axis 1 stop

05H: Axis 2 stop

08H: Axis 1 forward run JOG
09H: Axis 1 reverse run JOG
0AH: Axis 2 forward run JOG
O0BH: Axis 2 reverse run JOG

10H: Axis 1 positioning start

11H: Axis 2 positioning start

14H: Axis 1 execution prohibition flag
15H: Axis 2 execution prohibition flag

10H: Axis 1 specification Numerical Set the positioning data number for starting the axis 1 and/or axis 2.

20H: Axis 2 specification value * Lower 16 bits: Axis 1 positioning data No. 1 to 600 (01H to 258H)
(Positioning » Upper 16 bits: Axis 2 positioning data No. 1 to 600 (01H to 258H)
data No.)

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[=5~ Page 554 Condition data

EDefault value
The default value is 0 for all the axes.
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[Da.19] Parameter 2

Set the parameters according to the value set in [Da.16] Condition operator.

Setting of [Da.16] Condition Setting Description

operator value

01H: **=P1 — Not used. (Setting this item is not required.)

02H: **#P1

03H: **<P1

04H: **>P1

05H: P1<**<P2 Numerical Set the value of P2 to be equal to or greater than the value of P1 (P1 < P2).

06H: **<P1, P2<** value If P1 is greater than P2 (P1 > P2), Condition data error (Error code: 1A04H) occurs.
(bit number)

07H: DEV=ON — Not used. (Setting this item is not required.)

08H: DEV=0OFF

10H: Axis 1 specification —

20H: Axis 2 specification

EBuffer memory address
For the buffer memory address of this area, refer to the following.
(=5~ Page 554 Condition data

EDefault value
The default value is 0 for all the axes.
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17.7 Monitor Data

System monitor data

[Md.1] In test mode flag

This area stores information indicating whether or not the GX Works3 test mode is in use.

In test mode flag Stored value
Not in test mode 0
In test mode 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Md.1] In test mode flag 1200

[Md.130] Firmware version

This area stores the firmware version of the positioning module. Monitor the value in decimal format.
The refresh cycle is each time the power is turned on.

[Ex]

Firmware version of the positioning module is Ver. 1.000

Monitor value

® Stored value
Firmware version

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Md.130] Firmware version 1206, 1207
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[Md.3] Start information

This area stores the start information (restart flag, start origin, and starting axis).
+ Restart flag: Indicates whether the operation has been temporarily stopped and restarted
« Start source: Indicates the source of the start signal.

« Starting axis: Indicates the started axis
The following figure shows the information to be stored.

Buffer
memory

b5 b2 b8 b4 Y
‘ 000‘00 ‘ ‘ ! 4—— Monitor
H H H H H H value
[— JL I L
Not used |
eStart source
Stored contents Stored value
CPU module 00
External signal 01
GX Works3 10
—eRestart flag

»-eStart axis

Stored contents

Stored value

Axis 1

1

Axis 2

2

Stored contents

Stored value

Restart flag OFF

0

Restart flag ON

1

EBuffer memory address
For the buffer memory address of this area, refer to the following.
(=5~ Page 367 Monitor Data
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EConfiguration of start history

Information on starts is stored in the start history of pointer 0 to 15. The following figure shows the configuration of the start
history.

[Md.8]
Start history pointer

1292

A

B This area stores the next pointer number after the
: pointer number assigned to the most recent start
» history record. ammm==

Pointer number

1242|1247
[Md.3] 1012 pr217[1222[12% 1232|127 1283 [1288
Start information 1053 [1263 1268|1273 1278
1253
12431248
(Md.4] 1213 1218|1223 12281209 122 1455
1454
Start No. 1451 1452|1453
1447 1448 1449 1450
1445|1446
[Md.50] 1aaofrasn [1442]1443 1444 1284|1289
% Start Year: Month 1050 [1264 1269|1274 1279
=+ 1254
12441249
z Md.5 1229 [1234 1239
g | Masl 1214 1219|1224 1285|1290
= | startDate: Time 1065 [1270 1275 1280
1260
1250|1255
1240|1245
[Md.6] 1215 J1220[1225 1230|1235 12861291
Start Minutes: Seconds 1061 [1266 1271|1276 1281
1251|1256
[Md.7] 1901 |1226[1231[12%6
1216
Error detection
« Pointer numbers are assigned to each chunk of buffer memory that
configures one start history.
Ex.) Pointer number 0 = Buffer memory 1212 - 1216, 1440
Pointer number 1 = Buffer memory 1217 - 1221, 1441
Item Buffer memory Pointer number 2 = Buffer memory 1222 - 1226, 1442
address .

Pointer number 15 = Buffer memory 1287 - 1291, 1455

« History records are stored using pointer numbers labeled "0 -15".
The sequence repeats once the maximum number of history
records is reached, and so the 17th history is stored using
pointer number "0".

The old history record is overwritten by the new record.

When the number of the start history exceeds 15, the newer start information is stored from pointer 0 again and the previous
start information is overwritten.
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[Md.4] Start No.

This area stores the start number.

Start No.

Stored value

Positioning operation

+ 1 to 600(1H to 258H)
« 7000(1B58H)
« 7001(1B59H)
+ 7002(1B5AH)
+ 7003(1B5BH)
« 7004(1B5CH)

JOG operation 9010(2332H)
Manual pulse generator operation 9011(2333H)
Machine OPR 9001(2329H)
Fast OPR 9002(232AH)
Current value change 9003(232BH)
Simultaneous start 9004(232CH)

EBuffer memory address

For the buffer memory address of this area, refer to the following.

==~ Page 367 Monitor Data

[Md.50] Start (year/month)

The start time (year/month) is stored with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (1) | Year (tens place) 0to8
| | | | | | | | | | | | | | | | 2) Year (ones place) 0to9
\ N A v A v A v 4 (3) Month (tens place) 0,1
(1) (2) ) 4) (4) Month (ones place) 0to9

EBuffer memory address

For the buffer memory address of this area, refer to the following.

(=5~ Page 367 Monitor Data

[Md.5] Start (date/hour)

The start time (date/hour) is stored with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (1) | Day (tens place) Oto3
L f 1| | | @ | Day(onesplace) 0to9
\ v A v A v A v 4 (3) Hour (tens place) Oto2
(1) ) (3) 4) (4) Hour (ones place) 0to9

EBuffer memory address

For the buffer memory address of this area, refer to the following.

(=5~ Page 367 Monitor Data
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[Md.6] Start (minute/second)

The start time (minute/second) is stored with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration

Stored contents

Stored value

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

(1) Minute (tens place) Oto5
(2) Minute (ones place) 0to9
3) Second (tens place) Oto5
(4) Second (ones place) 0to9

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[Z=~ Page 367 Monitor Data

[Md.7] Error judgment

This area stores the result of the error judgment performed on the start.
* BUSY start warning flag

« Error flag

* Error No.

The result of the error judgment is stored as follows.

Buffer

b12

Monitor value

b15 b8

memory

I ) I | E— JL

La B C
L eError flag

Stored contents

Stored value

Error flag OFF

0

Error flag ON

1

eBUSY start warnin,

g flag

Stored contents

Stored value

BUSY start warning
OFF

0

BUSY start warning

1

I—}oError No.

Convert and check the values for sections labeled as

a, B, C, and D into hexadecimal.

444

ON

EBuffer memory address
For the buffer memory address of this area, refer to the following.
(=5~ Page 367 Monitor Data

[Md.8] Start history pointer

This area stores a pointer number that comes next to the pointer number assigned to the latest start history record.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name

Common for axes 1 and 2

[Md.8] Start history pointer 1292
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[Md.9] Axis in which the error occurred

This area stores the axis number in which the error is detected.

Axis in which the error occurred Stored value
Axis 1 1
Axis 2 2

EBuffer memory address
For the buffer memory address of this area, refer to the following.
(=5~ Page 367 Monitor Data

EConfiguration of error history
Information on errors is stored in the error history of pointer 0 to 15. The following figure shows the configuration of the error
history.

[Md.13]
1357
Error history pointer

This area stores the next pointer number after the pointer
number assigned to the most recent start error record.

Pointer number

1321
1313|1817
1309
Md.9 1301 | 1305
masr 12031297 1346 | 1350 | 1354
Axis in which the error 1338 | 1342
occurred 1326 | 1330 1334
1318|1322
1310|1314
[Md.10] 1306

1302
1294 ] 1298 1468
Error No. 1465 | 1466 1467
1463 | 1464

1469 | 1470 1471

1462

[Md.51] 1460 | 1461

1459
1457 | 1458 1355

Error start time 1456 1330 1343 1347 | 1351
Year: Month 13311335

1327
1323
1315 | 1319

Aioysiy soug

[Md.11] 1307 [ 1311
1303
12951299

1352 | 1356

Error start time
Day: Hour

1340 | 1344|1348

1332 | 1336

1328
1320 | 1324

Md.12 13121316
[ 1 1300 1304 | 1308
1296

Error start time
Minutes: Seconds

« Pointer numbers are assigned to each chunk of buffer memory that
* * configures one error history.

Ex.) Pointer number 0 = Buffer memory 1293 - 1296, 1456

Pointer number 1 = Buffer memory 1297 - 1300, 1457

Item Buffer memory Pointer number 2 = Buffer memory 1301 - 1304, 1458
address .

Pointer pointer 15 = Buffer memory 1353 - 1356, 1471

« History records are stored using pointer numbers labeled "0 -15".
The sequence repeats once the maximum number of history
records is reached, and so the 17th history is stored using
pointer number "0".

The old history record is overwritten by the new record.

When the number of the error history exceeds 15, the newer error information is stored from pointer 0 again and the previous
error information is overwritten.

[Md.10] Error No.

This area stores the error number. Monitor the value in hexadecimal.

EBuffer memory address
For the buffer memory address of this area, refer to the following.
(=5~ Page 367 Monitor Data
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[Md.51] Error occurrence (year/month)

This area stores the time (year/month) when an error occurs with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration

Stored contents

Stored value

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

(1) Year (tens place) 0to9
(2) Year (ones place) 0to9
3) Month (tens place) 0,1

(4) Month (ones place) 0to9

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[Z=~ Page 367 Monitor Data

[Md.11] Error occurrence (date/hour)

This area stores the time (date/hour) when an error occurs with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration

Stored contents

Stored value

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

(1) Day (tens place) 0to3
(2) Day (ones place) 0to9
(3) Hour (tens place) Oto2
(4) Hour (ones place) 0to9

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[Z=~ Page 367 Monitor Data

[Md.12] Error occurrence (minute/second)

This area stores the time (minute/second) when an error occurs with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration

Stored contents

Stored value

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

(1) Minute (tens place) Oto5
(2) Minute (ones place) 0to9
(3) Second (tens place) Oto5
(4) Second (ones place) 0to9

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[=5~ Page 367 Monitor Data

[Md.13] Error history pointer

This area stores a pointer number that comes next to the number assigned to the latest error history record.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name

Common for axes 1 and 2

[Md.13] Error history pointer

1357
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[Md.14] Axis in which the warning occurred

This area stores the axis number in which the warning is detected.

Axis in which the warning occurred

Stored value

Axis 1

1

Axis 2

2

EBuffer memory address
For the buffer memory address of this area, refer to the following.

(=5~ Page 367 Monitor Data

EWarning history configuration
Information on warnings is stored in the warning history of pointer 0 to 15. The following figure shows the configuration of the

warning history.

Pointer number

Aioysiy Bujusepn

[Md.14]

Axis in which the
warning occurred

1358

[Md.18]

Warning history pointer

1422

1374

This area stores the next pointer number after the pointer
number assigned to the most recent warning error record.

[Md.15]
Warning No.

1359

1363 | 1367

1371

1375

1379

1383

1387

1419
1407 14111415
1399 | 1403

1391 | 1395

[Md.52]

Time of warning occurrence
Year: Month

1472

1473|1474

1475

1476

1477

1478

1479

1487
rags | 1404 1485|140
1481|1482

1480

[Md.16]

Time of warning occurrence
Day: Hours

1360

1364 | 1368

1372

1376

1380

1384

1388

1416 | 1420

1412
1400 | 1404 | 1408
1392 | 1396

Md.17]

Time of warning occurrence
Minutes: Seconds

1361

1365 | 1369

1373

1377

1381

1385

1389

1413 [ 1417 [ 1421

1405 | 1409

1393 | 1397 | 140"

*

*

Item Buffer memory
address

« Pointer numbers are assigned to each chunk of buffer memory that
configures one warning history.
Ex.) Pointer number 0 = Buffer memory 1358 - 1361, 1472

Pointer number 1 = Buffer memory 1362 - 1365, 1473
Pointer number 2 = Buffer memory 1366 - 1369, 1474

Pointer number 15 = Buffer memory 1418 - 1421, 1487

« History records are stored using pointer numbers labeled "0 -15".
The sequence repeats once the maximum number of history
records is reached, and so the 17th history is stored using pointer

number "0".

The old history record is overwritten by the new record.

When the number of the warning history exceeds 15, the newer warning information is stored from pointer 0 again and the

previous warning information is overwritten.

[Md.15] Warning No.

This area stores the warning No. Monitor the value in hexadecimal.

EBuffer memory address
For the buffer memory address of this area, refer to the following.

(=5~ Page 367 Monitor Data
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[Md.52] Warning occurrence (year/month)

This area stores the time (year/month) when a warning occurs with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration

Stored contents

Stored value

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (1) | Year (tens place) Oto9
| | | | | | | | | | | | | | | | ) Year (ones place) 0to9

< A v A v Al v 4 3) Month (tens place) 0,1
(1) (2) @) () (4) Month (ones place) 0to9

EBuffer memory address

For the buffer memory address of this area, refer to the following.

[Z=~ Page 367 Monitor Data

[Md.16] Warning occurrence (date/hour)

This area stores the time (date/hour) when a warning occurs with the BCD code. Monitor the value in hexadecimal format.

Buffer memory configuration

Stored contents

Stored value

b15 bi4 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 M Day (tens place) Ota3
NN | |[@ | Day(onesplace) 0t09
~ N A N A N A N 4 (3) Hour (tens place) Oto2

M @) @) ) (4) Hour (ones place) 0to9

EBuffer memory address

For the buffer memory address of this area, refer to the following.

[Z=~ Page 367 Monitor Data

[Md.17] Warning occurrence (minute/second)

This area stores the time (minute/second) when a warning occurs with the BCD code. Monitor the value in hexadecimal

format.

Buffer memory configuration

Stored contents

Stored value

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 Q) Minute (tens place) Otod
| | | | | | | | | | | | | | ) Minute (ones place) 0to9

- A v A v A N 4 3) Second (tens place) Oto5
(1) ) (3) 4) (4) Second (ones place) 0to9

EBuffer memory address

For the buffer memory address of this area, refer to the following.

(=5~ Page 367 Monitor Data

[Md.18] Warning history pointer

This area stores a pointer number that comes next to the pointer number assigned to the latest warning history record.

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Common for axes 1 and 2

[Md. 18] Warning history pointer

1422
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[Md.19] No. of write accesses to flash ROM

This area stores the number of module data backups and module data initializations performed with a program after the 1 7

power-on.

The count is cleared to 0 when Flash ROM write number error (Error code: 1080H) and the error is reset.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2
[Md.19] No. of write accesses to flash ROM 1424
1425

[Md.53] Date of write accesses to flash ROM (year/month)

This area stores the latest date (year/month) when the data is written to flash ROM with the BCD code. Monitor the value in

hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (1) | Year (tens place) 0to9
(LT T T T T T T T T T T T T] [@ [vewnmpmon foos
\ v A v A v A v 4 3) Month (tens place) 0,1
M @) 3) () (4) Month (ones place) 0to9
EBuffer memory address
The following table shows the buffer memory address of this area.
Buffer memory name Common for axes 1 and 2

[Md.53] Date of write accesses to flash ROM (year/month) 1488

[Md.54] Date of write accesses to flash ROM (date/hour)

This area stores the latest date (date/hour) when the data is written to flash ROM with the BCD code. Monitor the value in

hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 (1) | Day (tens place) Oto3
N I I O O B e A Oto9
\ v A v A v A v 4 (3) Hour (tens place) Oto2
M @ ) 4) (4) Hour (ones place) 0to9
EBuffer memory address
The following table shows the buffer memory address of this area.
Buffer memory name Common for axes 1 and 2

[Md.54] Date of write accesses to flash ROM (date/hour) 1489
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[Md.55] Date of write accesses to flash ROM (minute/second)

This area stores the latest date (minute/second) when the data is written to flash ROM with the BCD code. Monitor the value

in hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 bi4 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 M Minute (fens place) Oto5
| | | | | | | | | | | | | | | | 2) Minute (ones place) 0to9
- A v A v A v 4 (3) Second (tens place) Oto5
() @) ) 4) (4) Second (ones place) 0to9

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Common for axes 1 and 2

[Md.55] Date of write accesses to flash ROM (minute/second)

1490

[Md.56] Date of write accesses to flash ROM (ms)

This area stores the latest date (ms) when the data is written to flash ROM with the BCD code. Monitor the value in

hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 M Use prohibited Fixed to 0
| | | | | | | | | | | | | | | | | ) ms (hundreds place) 0to9
- A v A v A v 4 (3) ms (tens place) 0to9
(@) (2) (©) 4) (4) ms (ones place) 0to9

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name

Common for axes 1 and 2

[Md.56] Date of write accesses to flash ROM (ms) 1491

[Md.59] Module information

The module-specific code is stored with the BCD code. Monitor the value in hexadecimal format.

The refresh cycle is each time the power is turned on.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 Q) Fourth digit OtoF
PP PP () | Third digit OtoF
S A v = v A N J (3) Second digit OtoF
(1) (2) (3) 4) (4) First digit OtoF

The values to be stored in each model are as follow.
* FX5-20PG-P: 63E2H
* FX5-20PG-D: 63E3H

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name

Common for axes 1 and 2

[Md.59] Module information 31332
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[Md.140] Module status

This area stores the on/off state of various flags. Monitor the value in hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo bo READY 0.1
|0|0|0|0|0|0|0|0|0|0|0|0|0|0| | | b1 Module access flag 0,1

b2 to b15 Use prohibited Fixed to 0

EREADY ([Md.140] Module status: b0)

» 0: Not READY/Watchdog timer error

* 1: READY

When [Cd.190] PLC READY signal is turned off and on, the parameter setting range is checked. If no error is found, this
signal turns on. This signal turns off if the [Cd.190] PLC READY signal turns off or a watchdog error occurs.

Used this signal for program interlocks and similar.

BWModule access flag ((Md.140] Module status: b1)

» 0: Module access disabled

* 1: Module access enabled

After the CPU module is set to RUN, this signal turns on with the status that allows the access from the CPU module to the
positioning module. This signal turns off while the CPU module is in the STOP status. To access the buffer memory or when
turning on [Cd.190] PLC READY signal, the interlock must be provided so that the desired operation occurs after Module
access flag ([Md.140] Module status: b1) turns on.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2
[Md.140] Module status 31500

[Md.141] BUSY signal

This area stores the on/off state of the BUSY signal. Monitor the value in hexadecimal format.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 b0 Axis 1 BUSY 0.1
lofofofofofJofofofofJofofofofof [ | [* Ads 2 BUSY 01

b2 to b15 Use prohibited Fixed to 0

BMAXxis 1 BUSY signal ([Md.141] BUSY signal: b0), Axis 2 BUSY signal ([Md.141] BUSY: b1)

» 0: OFF (Not BUSY)

* 1: ON (BUSY)

This signal turns on at the start of the positioning, OPR, or JOG operation. During manual pulse generator operation, this
signal turns on while [Cd.21] Manual pulse generator enable flag is on.

This signal turns off once the time configured with "[Da.9] Dwell time" elapses after positioning stops. The ON state continues
while the positioning operation continues. The signal turns off in the event of an error stop, positioning stop due to stop
processing, or stopped due to step operation.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2
[Md.141] BUSY signal 31501
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AXis monitor data

[Md.20] Current feed value

This area stores the currently commanded address or the address of the current position. The stored value is different from
the actual motor position during operation. Multiplying the stored value by the following converted value enables the

monitoring of the converted value in each unit.

Unit Converted value
pm x10°1

inch x10°

degree x107

pulse x1

* When the unit is degree, the address is a ring address of values between 0 and 359.99999°.

» The update cycle of this area is 0.88 ms.
* When the machine OPR is completed, the OP address is stored.
» When the current value is changed with the current value change function, the changed value is stored.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.20] Current feed value 800 900
801 901

[Md.21] Machine feed value

This area stores the address of the current position according to the machine coordinate (coordinate specified with the
machine). The stored value is different from the actual motor position during operation. Multiplying the stored value by the

following converted value enables the monitoring of the converted value in each unit.

Unit Converted value
pm x10°1

inch x10"8

degree x107

pulse x1

» The update cycle of this area is 0.88 ms.
» Under the speed control, the machine feed value is constantly updated regardless of the parameter setting.

» The value is not cleared to 0 at the beginning of fixed-feed.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.21] Machine feed value 802 902
803 903
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[Md.22] Feedrate

This area stores the command output speed of the operating workpiece. The stored value may be different from the actual 1 7

motor speed during operation. Multiplying the stored value by the following converted value enables the monitoring of the

converted value in each unit.

Unit Converted value
mm/min x102

inch/min x1078

degree/min x103

pulse/s x1

+ During interpolation operation, the composite speed or reference axis speed is stored for the reference axis. 0 is stored for
the interpolation axis.
» The update cycle of this area is 0.88 ms.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.22] Feedrate 804 904
805 905
[Md.23] Axis error No.

When an error is detected, this area stores the error code corresponding to the error. Monitor the value in hexadecimal.
* The latest error code is stored at all times and when a new error occurs, the error code is overwritten.
* When [Cd.5] Axis error reset (axis control data) is turned on, the error code is cleared to 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.23] Axis error No. 806 906

[Md.24] Axis warning No.

When a warning is detected, this area stores the warning code corresponding to the warning. Monitor the value in

hexadecimal.
» The latest warning code is stored at all times and when a new warning occurs, the warning code is overwritten.
* When [Cd.5] Axis error reset (axis control data) is turned on, the warning code is cleared to 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.24] Axis warning No. 807 907

[Md.25] Valid M code

This area stores the M code that is currently valid (i.e. set to the positioning data relating to the current operation).

» The range of the stored value is 0 to 65535.
* This area is updated when M code ON signal ([Md.31] Status: b12) turns on.
* 0 is stored when the [Cd.190] PLC READY signal turns off.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.25] Valid M code 808 908
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[Md.26] Axis operation status

This area stores the axis operation status. The following table shows the stored values.

Axis operation status

Stored value

Step standby

Error

Standby

Stopped

Interpolation

JOG operation

Manual pulse generator operation

Analyzing

Special start standby

OPR

Position control

Speed control

Ol | N|O|lO| D] W|DN

Speed control in speed-position switching control

-
o

Position control in speed-position switching control

-
—ry

Position control in position-speed switching control

-
N

Speed control in position-speed switching control

-
w

Start time adjusting

N
N

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1

Axis 2

[Md.26] Axis operation status

809

909

[Md.27] Current speed

This area stores the value set in [Da.8] Command speed for the positioning data being executed.

« If [Da.8] Command speed is set to -1, this area stores the value in [Da.8] Command speed which is set by the positioning

data used one step earlier.

« If [Da.8] Command speed is set to a value other than -1, this area stores the value in [Da.8] Command speed which is set

by the positioning data being executed.

« If the speed change function is executed, the value set in [Cd.14] New speed value is stored.

Multiplying the stored value by the following converted value enables the monitoring of the converted value in each unit.

Unit Converted value
mm/min %102

inch/min x1073

degree/min x103

pulse/s x1

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.27] Current speed 810 910
811 911
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[Md.28] Axis feedrate

This area stores the speed which is actually output as a command in each axis at that time. The stored value may be different 1 7
from the actual motor speed. Multiplying the stored value by the following converted value enables the monitoring of the

converted value in each unit.

Unit Converted value
mm/min x102

inch/min x1078

degree/min x103

pulse/s x1

* When the axis is at a stop, 0 is stored.
» The update cycle of this area is 0.88 ms.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.28] Axis feedrate 812 912
813 913

[Md.29] Speed-position switching control positioning amount
This area stores the movement amount for the position control to end after the control is switched to the position control with
the speed-position switching control. Multiplying the stored value by the following converted value enables the monitoring of

the converted value in each unit.

Unit Converted value
pm x107"1

inch x10°8

degree x108

pulse x1

When [Da.2] Control method is the speed-position switching control (reverse run), a negative value is stored.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.29] Speed-position switching control positioning amount 814 914
815 915
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[Md.30] External I/O signal

This area stores the on/off state of external I/0 signals.

External I/O signal

Stored value

OFF

0

ON

1

Values are stored in the bits corresponding to each external I/O signal. The following table shows the assignment of each

external I/O signal.

Buffer memory Assignment of I/O signals
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 bo Lower limit signal

[oloToloololo] Tof [ T [ [ [ [ ] [ | uoseritsorm
b2 Drive unit READY signal
b3 Stop signal
b4 External command signal
b5 Zero signal
b6 Near-point dog signal
b7 Use prohibited (fixed to 0)
b8 Deviation counter clear signal
b9 to b15 Use prohibited (fixed to 0)

The update cycle of this area is 0.88 ms.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1 Axis 2

[Md.30] External I/O signal

816 916

If 1: Pre-analysis mode is set for [Cd.43] Analysis mode setting and [Cd.184] Positioning start signal is used

as the start trigger, the external command signal (CHG) is disabled from when the positioning data analysis

starts until a pulse input starts by inputting the start trigger. Thus, the external command signal ([Md.30]

External 1/0 signal: b4) is fixed to 0 during that time.

[Md.31] Status

This area stores the on/off state of various flags.

Status Stored value
OFF 0
ON 1

The following shows the flags to be stored.

Flag

Description

In speed control flag

This signal, which turns on during the speed control, is used to judge whether the operation is performed under the speed
control or position control. This signal turns off at the power-on, in the position control, and during the JOG operation or
manual pulse generator operation. During the speed-position switching control or position-speed switching control, this
signal turns on only when the speed control is performed. When the speed control is switched to the position control by the
speed-position switching signal, this signal turns off. When the position control is switched to the speed control by the
position-speed switching signal, this signal turns on.

Speed-position switching latch
flag

This signal is used to interlock the movement amount change function in the speed-position switching control. During the
speed-position switching control, this signal turns on when the speed control is switched to the position control. This signal
turns off when the next positioning data is processed, and during the JOG operation or manual pulse generator operation.

Command in-position flag

This signal turns on when the remaining distance is equal to or less than the command in-position width (set by a detailed
parameter). This signal remains off with the data for which the continuous path control (P11) is specified as the operation
pattern. The state of this signal is monitored every 0.88 ms. It is not monitored under the speed control or while the speed
control is in effect during the speed-position switching control or position-speed switching control. While operations are
performed with interpolation, this signal turns on only for the starting axis. (This signal turns off for all the axes at the start.)

17.7 Monitor Data

17 DATA USED FOR POSITIONING CONTROL



Flag

Description

OPR request flag

This signal turns on when the power is switched on, Drive unit READY signal is turned off, [Cd.190] PLC READY signal in
turned on, or a machine OPR starts. This signal turns off when the machine OPR completes.

OPR complete flag

This signal turns on when a machine OPR completes normally. It turns off when the operation starts, Drive unit READY
signal is turned off, or [Cd.190] PLC READY signal is turned on.

Position-speed switching latch
flag

This signal is used to interlock the command speed change function in the position-speed switching control. During the
position-speed switching control, this signal turns on when the position control is switched to the speed control. This signal
turns off when the next positioning data is processed, and during the JOG operation or manual pulse generator operation.

Axis warning detection

This signal turns on when an axis warning occurs and turns off when Axis error reset is turned on.

Speed change 0 flag

This signal turns on when a speed change request is issued with the new speed value being 0 and turns off when a speed
change request issued with a new speed value other than 0.

M code ON

In the WITH mode, this signal turns on when the positioning data operation is started. In the AFTER mode, this signal
turns on when the positioning data operation is completed. This signal turns off with [Cd.7] M code ON signal OFF request.
When no M code is specified (When [Da.10] M code is 0), this signal remains off. With using continuous path control for
the positioning operation, the positioning continues even when this signal does not turn off. However, M code ON signal
ON (Warning code: 0992H) will occur. When [Cd.190] PLC READY signal is turned off, this signal also turns off. If the
operation is started while the M code is on, M code ON signal ON start (Error code: 19A0H) will occur.

Error detection

This signal turns on when an error occurs, and turns off when the error is reset via [Cd.5] Axis error reset or [Cd.49] All
axes error reset.

Start complete

This signal turns on when the positioning module starts the positioning processing since Positioning start signal is turned
on. (Start complete signal also turns on during OPR control.)

ON

OFF k—

ON

[Cd.184] Positioning start signal

Start complete
([Md.31] Status: b14) OFF

Positioning complete

This signal turns on for the time set in [Pr.40] Positioning complete signal output time from the instant when the positioning
control for each positioning data No. is completed. For the interpolation control, Positioning complete signal of the
interpolation axis turns on for the time set to the reference axis. (This signal does not turn on when [Pr.40] Positioning
complete signal output time is 0.) This signal will turn off if the positioning (including OPR), JOG operation, inching
operation, or manual pulse generator operation is started while this signal is on. This signal will not turn on when the
speed control or positioning is canceled midway.

Values are stored in the bits corresponding to each flag. The following table shows the assignment of each external input

signal.

Buffer memory

Assignment of flags

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 bo In speed control flag
| | | | | 0 | | | 0 | 0 | 0 | | | | | | | b1 Speed-position switching latch flag
b2 Command in-position flag
b3 OPR request flag
b4 OPR complete flag
b5 Position-speed switching latch flag

b6 to b8 Use prohibited (fixed to 0)

b9 Axis warning detection
b10 Speed change 0 flag
b11 Use prohibited (fixed to 0)
b12 M code ON
b13 Error detection
b14 Start complete
b15 Positioning complete
EBuffer memory address
The following table shows the buffer memory address of this area.
Buffer memory name Axis 1 Axis 2
[Md.31] Status 817 917
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[Md.32] Target value

This area stores the target value ([Da.6] Positioning address/movement amount) for a positioning operation. The stored value
depends on the positioning operation as shown below.

Positioning operation Stored value

When the position control and current value change are started The value of [Da.6] Positioning address/movement amount is stored.
When the OP shift operation of the OPR control The value of the OP shift amount is stored.

Other than the above 0 is stored.

Multiplying the stored value by the following converted value enables the monitoring of the converted value in each unit.

Unit Converted value
pm x107"1

inch %108

degree x108

pulse x1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.32] Target value 818 918
819 919
[Md.33] Target speed
The stored value depends on the positioning operation as shown below.
Positioning operation Stored value
Operation with positioning data The actual target speed, considering the override, speed limit value and other factors, is stored. When positioning is

completed, 0 is stored.

Interpolation of position control The composite speed or reference axis speed is stored in this area of the reference axis, and 0 is stored in this area
of the interpolation axis.

Interpolation of speed control The target speeds of the reference axis and interpolation axis are stored in the monitor of each axis.
JOG operation The actual target speed, considering the JOG speed limit value for the JOG speed, is stored.
Manual pulse generator operation 0 is stored.

Multiplying the stored value by the following converted value enables the monitoring of the converted value in each unit.

Unit Converted value
mm/min x1072

inch/min x1078

degree/min x1073

pulse/s x1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.33] Target speed 820 920
821 921
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[Md.63] OPR request flag ON factor
This area stores the cause which turns on OPR request flag ([Md.31] Status: b3).

OPR request flag ON cause Stored value
No cause 0
Power-on 1

PLC READY is turned off and on
Drive unit READY OFF

Test mode

gl w|N

Machine OPR start

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.63] OPR request flag ON factor 822 922

[Md.64] Positioning control complete factor

This area stores the complete factor of OPR control and major positioning control.

Positioning control end cause Stored value
Operation does not start after power-on or operation is being performed 0

Normal completion (Positioning control is completed correctly) 1

Normal completion (Positioning control is completed by a stop signal) 2

Normal completion (Positioning control is completed by the external stop) 3

Error completion (Positioning control is completed by an error occurrence at 4

start)

Error completion (Positioning control is completed by an error occurrence 5
during an operation)

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.64] Positioning control complete factor 823 923

[Md.34] Movement amount after near-point dog ON

* This area stores 0 when machine OPR starts.

» After machine OPR starts, the movement amount from the near-point dog ON to the machine OPR completion is stored.
The movement amount indicates the amount machine to OPR completion using near-point dog ON as 0. The OP shift
amount is excluded.

* For the stopper method 1, 2, or 3, 0 is always stored.

Multiplying the stored value by the following converted value enables the monitoring of the converted value in each unit.

Unit Converted value
pm x1071

inch x10°8

degree x108

pulse x1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Md.34] Movement amount after near-point dog ON 824 924
825 925
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[Md.35] Torque limit stored value

This area stores the value set in [Pr.17] Torque limit setting value or [Cd.22] New torque value.

+ During positioning start, JOG operation start, manual pulse generator operation (when [Cd.21] Manual pulse generator

enable flag is turned on), the value set in [Pr.17] Torque limit setting value is stored.

* When a value other than 0 is set in [Cd.22] New torque value, the value set in [Cd.22] New torque value is stored.

* When the creep speed is reached with the OPR, the value set in [Pr.54] OPR torque limit value is stored.

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1

Axis 2

[Md.35] Torque limit stored value 826

926

[Md.36] Special start data instruction code setting value

This area stores Instruction code used with special start and indicated by the start data pointer currently being executed.

Special start data instruction code setting value

Stored value

Block start (normal start)

0

Condition start

1

Wait start

Simultaneous start

FOR loop

FOR condition

NEXT

Ol | W|N

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1

Axis 2

[Md.36] Special start data instruction code setting value 827

927

[Md.37] Special start data instruction parameter setting value

This area stores Instruction parameter used with special start and indicated by the start data pointer currently being executed

is stored. The stored value depends on the value stored in [Md.36] Special start data instruction code setting value as shown

below.

Stored value of [Md.36] Special start data instruction code
setting value

Stored contents

Stored value

Block start (normal start), NEXT None None
Condition start, wait start, simultaneous start, FOR condition Condition data No. 1t010
FOR loop Number of repetitions 0 to 255

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1

Axis 2

[Md.37] Special start data instruction parameter setting value 828

928

[Md.38] Start positioning data No. setting value

This area stores Positioning data No. indicated by the start data pointer currently being executed.

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1

Axis 2

[Md.38] Start positioning data No. setting value 829

929
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[Md.39] In speed limit flag

This area stores whether the operation is performed with the speed limited.

In speed limit flag Stored value
Not in speed limit (off) 0
In speed limit (on) 1

« If the speed exceeds the value set in [Pr.8] Speed limit value due to a speed change or override, the speed limit functions,

and this area turns on.
* When the speed drops to less than the value set in [Pr.8] Speed limit value, or when the axis stops, this area turns off.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.39] In speed limit flag 830 930

[Md.40] In speed change processing flag

This area stores whether the speed is being changed or not.

In speed limit flag Stored value
Not in speed change (off) 0
In speed change (on) 1

* When the speed is changed during positioning control, this area turns on.
+ After the speed change processing is completed or when deceleration starts with a stop signal during the speed change

processing, this area turns off.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.40] In speed change processing flag 831 931

[Md.41] Special start repetition counter

This area stores the remaining number of repetitions when Repetition is executed with the special start.

» The range of the stored value is 0 to 255.

* The count is decremented by one at the loop end.
* When the count reaches 0, the loop ends

* For an endless loop, 0 is stored.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.41] Special start repetition counter 832 932

[Md.42] Control method repetition counter

This area stores the remaining number of repetitions when Repetition is executed with the control method.

* The count is decremented by one at the loop start.
» The loop ends with the positioning data of the control method LEND, after the counter reaches 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.42] Control method repetition counter 833 933
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[Md.43] Start data pointer being executed

This area stores a point number (1 to 50) of the start data currently being executed. When a positioning operation completes,
it stores 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.43] Start data pointer being executed 834 934

[Md.44] Positioning data No. being executed

This area stores the positioning data No. of the positioning data currently being executed. When the JOG operation or inching
operation is executed, 0 is stored.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.44] Positioning data No. being executed 835 935

[Md.45] Block No. being executed

When the operation is controlled by Block start data, this area stores the block No. (7000 to 7004) of the block currently being
executed. In other operations, this area stores 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.45] Block No. being executed 836 936

[Md.46] Last executed positioning data No.

This area stores the positioning data No. of the positioning data that was executed last time.
» The value is held until a new positioning operation is executed.
* When the JOG operation or inching operation is executed, 0 is stored.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Md.46] Last executed positioning data No. 837 937
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[Md.47] Positioning data being executed

The details of the positioning data currently being executed (data with the positioning data No. set by [Md.44] Positioning data 1 7

No. being executed) are stored in the following buffer memory addresses.

Buffer memory address of this area Stored item
Axis 1 Axis 2
838 938 Positioning identifier
* [Da.1] Operation pattern (==~ Page 422)
« [Da.2] Control method (==~ Page 423)
« [Da.3] Acceleration time No. (==~ Page 424)
+ [Da.4] Deceleration time No. (== Page 424)
+ [Da.5] Axis to be interpolated (I==~ Page 424)
839 939 [Da.10] M code (== Page 430)
840 940 [Da.9] Dwell time (==~ Page 429)
841 941 Positioning option
* [Da.27] M code ON signal output timing (==~ Page 430)
+ [Da.28] ABS direction in degrees (==~ Page 431)
* [Da.29] Interpolation speed specification method (==~ Page 431)
842 942 [Da.8] Command speed (== Page 428)
843 943
844 944 [Da.6] Positioning address/movement amount ([==~ Page 425)
845 945
846 946 [Da.7] Arc address (1= Page 427)
847 947

[Md.60] Analysis mode

This area stores the positioning start mode currently being executed.

Analysis mode

Stored value

Normal analysis mode

0

Pre-analysis mode

1

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1 Axis 2

[Md.60] Analysis mode

857 957

[Md.61] Analysis complete flag

This area stores the start preparation complete state in the pre-analysis mode.

Analysis complete flag

Stored value

Analysis not completed

0

Analysis completed

1

In the interpolation control, only the value of the reference axis is changed.

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1 Axis 2

[Md.61] Analysis complete flag

858 958

17 DATA USED FOR POSITIONING CONTROL
17.7 Monitor Data

463



[Md.48] Deceleration start flag

* When the speed status is changed from the constant speed or acceleration to deceleration during the position control

whose operation pattern is Positioning complete, this area stores 1.
» At the next operation start or manual pulse generator operation enable, it stores 0.

EBuffer memory address

The following table shows the buffer memory address of this area.

Axis 1 Axis 2
899 999

Buffer memory name

[Md.48] Deceleration start flag

[Md.70] Amplifier-less operation mode status

This area stores the operation mode currently being executed.

Stored value
0
1

Operation mode status

In normal operation mode

In amplifier-less operation mode

EBuffer memory address
The following table shows the buffer memory address of this area.

Common for axes 1 and 2

Buffer memory name

1201

[Md.70] Amplifier-less operation mode status

17.8 Control Data

System control data

[Cd.1] Module data backup request

Set this area to write module extension parameters (positioning data and block start data) to the module extension parameter

file.

Module data backup request Setting value

0
1

Not requested

Requested

« After the data is written, 0 is automatically stored. Storing 0 indicates the completion of the writing.
* For details on the module data backup function, refer to the following.
==~ Page 310 Module Data Backup Function

EBuffer memory address
The following table shows the buffer memory address of this area.

Common for axes 1 and 2

Buffer memory name

1900

[Cd.1] Module data backup request

HMDefault value
The default value is 0.
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[Cd.2] Module data initialization request

Set this area to initialize module parameters and module extension parameters (positioning data and block start data) in the
buffer memory and setting values in the module extension parameter file to their factory default settings.

Module data initialization request Setting value
Not requested 0
Requested 1

« After the data is initialized, 0 is automatically stored. Storing 0 indicates the completion of the initialization.
« After the data is initialized, turn on the system again, or reset the CPU module.

* For details on the module data initialization function, refer to the following.

(=5~ Page 308 Module Data Initialization Function

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Cd.2] Module data initialization request 1901

MDefault value
The default value is 0.

[Cd.41] Deceleration start flag valid

Set whether to validate [Md.48] Deceleration start flag.

Deceleration start flag valid Setting value
Deceleration start flag invalid 0
Deceleration start flag valid 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Cd.41] Deceleration start flag valid 1905

EDefault value
The default value is 0: Deceleration start flag invalid.

[Cd.42] Stop command processing for deceleration stop selection

Set the stop command processing for deceleration stop function (deceleration curve re-processing or deceleration curve

continuation).

Stop command processing for deceleration stop selection Setting value
Deceleration curve re-processing 0
Deceleration curve continuation 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Cd.42] Stop command processing for deceleration stop selection | 1907

EDefault value
The default value is 0: Deceleration curve re-processing.
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[Cd.43] Output timing selection of near pass control

Select the timing to output the difference (Ad) between the actual and the set positioning end addresses in continuous path
control, in which the difference is output during the execution of the next positioning data.

Output timing selection of near pass control Setting value
At constant speed 0
At deceleration 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Cd.43] Output timing selection of near pass control 1934

EDefault value
The default value is 0: At constant speed.

[Cd.44] External input signal operation device

Set the external input signal status for the amplifier-less operation mode.
The setting of this area is applied from the buffer memory to the positioning module every 0.88 ms.

Setting item Setting value
b0 Lower limit signal 0: OFF

b1 Upper limit signal 1:ON

b2 Drive unit READY signal

b3 Stop signal

b4 External command signal

b5 Zero signal

b6 Near-point dog signal

b7 to b15 Use prohibited Set 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.44] External input signal operation device 1928 1929

HMDefault value
The default value is 0: OFF.

[Cd.49] All axes error reset

Clear the axis error detection, axis error No., axis warning detection, and axis warning No. for all the axes.

« Errors are cleared by setting 1: Reset axis errors for this area.

« After the error is reset, 0 is automatically stored. Storing 0 indicates the completion of the error reset.

» When the axis operation status is Error, this area clears the errors and sets the status of the positioning module to Standby
again.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Cd.49] All axes error reset 1933

HMDefault value
The default value is 0.
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[Cd.137] Amplifier-less operation mode switching request

Switch the operation mode.

Amplifier-less operation mode switching request Setting value
Switching from the normal operation mode to the amplifier-less operation ABCDH

mode

Switching from the amplifier-less operation mode to the normal operation 0000H

mode

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Cd.137] Amplifier-less operation mode switching request 1926

MDefault value
The default value is 0000H.

[Cd.190] PLC READY signal

This signal notifies the positioning module that the CPU module is normal. This signal is turned on and off with the program.

The PLC READY signal is turned on during the positioning control, OPR control, JOG operation, inching operation, and
manual pulse generator operation, unless the system is in the GX Works3 test mode.

When data (including parameters) has been changed, the [Cd.190] PLC READY signal is turned off depending on the
changed item.

The following processing occurs when the [Cd.190] PLC READY signal transitions from off to on.

» The parameter setting range is checked.

* The READY ([Md.140] Module status: b0) signal turns on.

The following processing occurs when the PLC READY signal transitions from off to on. In this case, the OFF time should be
set to 100 ms or more.

* The READY ([Md.140] Module status: b0) signal turns off.

* The operating axis stops.

* M code ON signal ([Md.31] Status: b12) for each axis turns off, and 0 is stored in [Md.25] Valid M code.

The [Cd.190] PLC READY signal turns off when using GX Works3, or module data backup or module data initialization by the
CPU module.

The acquisition cycle of the [Cd.190] PLC READY signal is the same as the calculation cycle.

PLC READY signal Setting value
PLC READY signal ON 1
PLC READY signal OFF Other than 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Common for axes 1 and 2

[Cd.190] PLC READY signal 1950

HMDefault value
The default value is 0.
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AXxis control data

[Cd.3] Positioning start No.

Set the positioning start No.

Positioning start No. Setting value
Positioning data No. 1 to 600

Block start specification 7000 to 7004
Machine OPR 9001

Fast OPR 9002

Current value change 9003

Multiple axes simultaneous start 9004

*1  Only 1 to 600 can be set for the pre-reading start function.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.3] Positioning start No. 1500 1600

EMDefault value
The default value is 0.

[Cd.4] Positioning starting point No.

Set Starting point No. (1 to 50) to use block start data for positioning. (If a value other than 1 to 50 is set, the value is handled
as 1.)

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.4] Positioning starting point No. 1501 1601

ESetting range
The setting range is 1 to 50.

EDefault value
The default value is 0 for all the axes.

[Cd.5] Axis error reset

Clear the axis error detection, axis error No., axis warning detection, and axis warning No for each axis.

« Errors are cleared by setting 1: Reset axis errors for this area.

« After the error is reset, 0 is automatically stored. Storing 0 indicates the completion of the error reset.

* When the axis operation status is Error, this area clears the errors and sets the status of the positioning module to Standby
again.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.5] Axis error reset 1502 1602

EDefault value
The default value is 0 for all the axes.

468 17 DATA USED FOR POSITIONING CONTROL
17.8 Control Data



[Cd.6] Restart command

Set this area to restart positioning from the stop status. 1 7

* When positioning is stopped for any reason (when the axis operation status is Stopped), setting 1: Restart for this area

performs the positioning again from the stop position to the end point of the stopped positioning data.
« After the restart command is accepted, 0 is automatically stored. Storing 0 indicates the completion of the restart command
acceptance.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.6] Restart command 1503 1603

EDefault value
The default value is 0 for all the axes.

[Cd.7] M code ON signal OFF request

Set this area to turn off M code ON signal ([Md.31] Status: b12).
* M code ON signal ([Md.31] Status: b12) is turned off by setting 1: M code ON signal is turned off for this Area.
 After the OFF request is accepted, 0 is automatically stored. Storing 0 indicates the completion of the OFF request

acceptance.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.7] M code ON signal OFF request 1504 1604

HMDefault value
The default value is 0 for all the axes.

[Cd.8] External command valid

Set whether to validate external command signals.

External command valid Setting value
Invalidate external command 0
Validate external command 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.8] External command valid 1505 1605

HMDefault value
The default value is 0: Invalidate external command for all the axes.
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[Cd.9] New current value

Set a new feed value to change the current feed value using the start No. 9003.

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.9] New current value 1506 1606
1507 1607

ESetting range

The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value with programs

0: mm -2147483648 to 2147483647 (x10"Tum)
1:inch -2147483648 to 2147483647 (><10'5inch)
2: degree 0 to 35999999 (x10'5degree)

3: pulse -2147483648 to 2147483647 (pulse)

HMDefault value
The default value is O for all the axes.

[Cd.10] New acceleration time value

When changing the acceleration time during a speed change, use this area to specify a new acceleration time value in units of

ms. When 0 is set, the acceleration time is not changed.

EBuffer memory address

The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.10] New acceleration time value 1508 1608
1509 1609

ESetting range
The setting range is 0 to 8388608.

EDefault value
The default value is 0 for all the axes.

[Cd.11] New deceleration time value

When changing the deceleration time during a speed change, use this area to specify a new deceleration time in units of ms.

When 0 is set, the deceleration time is not changed.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1

Axis 2

[Cd.11] New deceleration time value 1510

1610

1511

1611

ESetting range
The setting range is 0 to 8388608.

EDefault value
The default value is 0 for all the axes.
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[Cd.12] Acceleration/deceleration time change during speed change, enable/disable
selection

Set whether to enable modifications to the acceleration/deceleration time during a speed change.

Acceleration/deceleration time change during speed change, Setting value
enable/disable selection

Acceleration/deceleration time change enabled 1
Acceleration/deceleration time change disabled Other than 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.12] Acceleration/deceleration time change during speed 1512 1612
change, enable/disable selection

EDefault value
The default value is 0 for all the axes.

[Cd.13] Positioning operation speed override

When using the positioning operation speed override function, use this area to specify the value of Override in units of %.

+ If the speed becomes lower than the minimum unit due to override 1% or other causes, the speed is raised to the minimum
unit. At this time, Less than speed 1 (Warning code: 0904H) occurs.

* When 0% is set, the speed is set to 0 and Speed change 0 flag ((Md.31] Status: b10) is set to 1. In this case, no warning
occurs.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.13] Positioning operation speed override 1513 1613

ESetting range
The setting range is 0 to 300.

EDefault value

The default value is 100 for all the axes.

[Cd.14] New speed value

Set a new speed value when changing speed. When 0 is set, the axis stops and BUSY signal remains on.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.14] New speed value 1514 1614
1515 1615

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value with programs
0: mm 0 to 2000000000 (><10'2mm/min)
1:inch 0 to 2000000000 (x103inch/min)

2: degree 0 to 3000000000 (x10 3degree/min)
3: pulse 0 to 5000000 (pulse/s)

EDefault value
The default value is 0 for all the axes.
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[Cd.15] Speed change request

Set this area to request a speed change.

« After setting [Cd.14] New speed value, set 1: Change the speed to request a speed change (validate the value set in
[Cd.14] New speed value).

« After the speed change is accepted, 0 is automatically stored. Storing 0 indicates the completion of the speed change
acceptance.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.15] Speed change request 1516 1616

EDefault value
The default value is 0.

[Cd.16] Inching movement amount

Set the inching movement amount. When 0 is set, the JOG operation is performed.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.16] Inching movement amount 1517 1617

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value with programs
0: mm 0 to 65535 (x10""um)

1:inch 0 to 65535 (><1O'5inch)

2: degree 0 to 65535 (><10'5degree)

3: pulse 0 to 65535 (pulse)

EDefault value
The default value is 0 for all the axes.

[Cd.17] JOG speed

Set JOG speed for JOG operation.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.17] JOG speed 1518 1618
1519 1619

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value with programs
0: mm 0 to 2000000000 (x10Zmm/min)
1:inch 0 to 2000000000 (x10 3inch/min)

2: degree 0 to 3000000000 (><10'3degree/min)
3: pulse 0 to 5000000 (pulse/s)

HMDefault value
The default value is 0 for all the axes.
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[Cd.18] Continuous operation interrupt request

Set this area to interrupt continuous operation. 1 7

» The continuous operation is interrupted by setting 1: Interrupt continuous control or continuous path control for this area.

« After the continuous operation interruption is accepted, 0 is automatically stored. Storing 0 indicates the completion of the
continuous operation interruption.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.18] Continuous operation interrupt request 1520 1620

EMDefault value
The default value is 0 for all the axes.

[Cd.19] OPR request flag OFF request

Set this area to request to forcibly turn off the OPR request flag with the program when the flag is on.

* The OPR request flag is turned off by setting 1: Turn off OPR request flag for this area.
« After the OPR request flag is turned off, 0 is automatically stored. Storing 0 indicates the completion of the OPR request
flag OFF request.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.19] OPR request flag OFF request 1521 1621

EDefault value
The default value is O for all the axes.

[Cd.20] Manual pulse generator 1 pulse input magnification

Set the factor by which the number of pulses from the manual pulse generator is magnified.

* When the setting value is 0, the value is handled as 1.
* When the setting value is 10001 or greater, the value is handled as 10000.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.20] Manual pulse generator 1 pulse input magnification 1522 1622
1523 1623

ESetting range
The setting range is 1 to 10000.

EDefault value
The default value is 1 for all the axes.
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[Cd.21] Manual pulse generator enable flag

Set whether to enable manual pulse generator operations.

Manual pulse generator enable flag Setting value
Disable manual pulse generator operation 0
Enable manual pulse generator operation 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.21] Manual pulse generator enable flag 1524 1624

EDefault value
The default value is 0: Disable manual pulse generator operation for all the axes.

[Cd.22] New torque value

To change the value set in [Md.35] Torque limit stored value, set a new torque limit stored value in units of %.
» Set a value within the allowable range of [Pr.17] Torque limit setting value.
* When 0 is set, the torque is not changed.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.22] New torque value 1525 1625

ESetting range

The setting range is between 0 to [Pr.17] Torque limit setting value.

EDefault value
The default value is 0 for all the axes.

[Cd.23] Speed-position switching control movement amount change register

During the speed control of the speed-position switching control (INC mode), the movement amount during the position
control can be changed. For that, set a new movement amount.

» Set the new movement amount during the speed control of the speed-position switching control (INC mode).

» The setting value is cleared to 0 when the next operation starts.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.23] Speed-position switching control movement amount 1526 1626
change register 1527 1627

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value with programs
0: mm 0 to 2147483647 (x10™"um)
1:inch 0 to 2147483647 (><10'5inch)

2: degree 0 to 2147483647 (><10'5degree)

3: pulse 0 to 2147483647 (pulse)

HMDefault value
The default value is 0 for all the axes.
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[Cd.24] Speed-position switching enable flag

Set whether to enable the external control signal (External command signal (CHG): Speed-position/position-speed switching 1 7
request is selected).

Speed-position switching enable flag Setting value

Speed control is not switched to position control even when External command signal (CHG) is turned on 0

Speed control is switched to position control when External command signal (CHG) is turned on 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.24] Speed-position switching enable flag 1528 1628

EDefault value
The default value is 0: Speed control is switched to position control when External command signal (CHG) is turned on for all
the axes.

[Cd.25] Position-speed switching control speed change register

During the position control of the position-speed switching control, the speed during the speed control can be changed. For

that, set a new speed.
» Set the new speed during the position control of the position-speed switching control.
» The setting value is cleared to 0 when the next operation starts.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.25] Position-speed switching control speed change register 1530 1630
1531 1631

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value with programs
0: mm 0 to 2000000000 (><10'2mm/min)
1:inch 0 to 2000000000 (><10'3inch/min)

2: degree 0 to 3000000000 (x10 3degree/min)
3: pulse 0 to 5000000 (pulse/s)

EDefault value
The default value is 0 for all the axes.

[Cd.26] Position-speed switching enable flag

Set whether to enable the external control signal (External command signal (CHG): Speed-position/position-speed switching

request is selected).

Position-speed switching enable flag Setting value
Position control is not switched to speed control even when External command signal (CHG) is 0

turned on

Position control is switched to speed control when External command signal (CHG) is turned on 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.26] Position-speed switching enable flag 1532 1632
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EDefault value
The default value is 0: Position control is not switched to speed control even when External command signal (CHG) is turned

on.

[Cd.27] Target position change value (new address)

Set a new positioning address to change the target position during positioning.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.27] Target position change value (new address) 1534 1634
1535 1635

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting

Setting value with programs (ABS)

Setting value with programs (INC)

0: mm

2147483648 to 2147483647 (x10"um)

2147483648 to 2147483647 (x10 Tum)

(
1:inch -2147483648 to 2147483647 (x10°%inch) 2147483648 to 2147483647 (x10-5inch)
2: degree 0 to 35999999 (x10'5degree) -2147483648 to 2147483647 (x10'5degree)
3: pulse -2147483648 to 2147483647 (pulse) -2147483648 to 2147483647 (pulse)

EDefault value
The default value is 0 for all the axes.

[Cd.28] Target position change value (new speed)

Set a new speed to change the target position during positioning. When 0 is set, the speed is not changed.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.28] Target position change value (new speed) 1536 1636
1537 1637

ESetting range
The setting range depends on the setting of [Pr.1] Unit setting.

Setting of [Pr.1] Unit setting Setting value with programs
0: mm 0 to 2000000000 (x10Zmm/min)
1:inch 0 to 2000000000 (x10 3inch/min)

2: degree 0 to 3000000000 (><10'3degree/min)
3: pulse 0 to 5000000 (pulse/s)

HMDefault value
The default value is 0 for all the axes.

[Cd.29] Target position change request flag

Set whether to change the target position during positioning.

» The target position is changed by setting 1: Target position change request for this area.

« After the target position is changed, 0 is automatically stored. Storing 0 indicates the completion of the target position
change.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.29] Target position change request flag 1538 1638
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MDefault value
The default value is 0 for all the axes.

[Cd.30] Simultaneous starting axis start data No. (Axis 1 start data No.)

Set the simultaneous starting axis start data No.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.30] Simultaneous starting axis start data No. (Axis 1 start data | 1540 1640
No.)

ESetting range
The setting range is 1 to 600.

HMDefault value

The default value is 0 for all the axes.

[Cd.31] Simultaneous starting axis start data No. (Axis 2 start data No.)

Set the simultaneous starting axis start data No.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.31] Simultaneous starting axis start data No. (Axis 2 start data | 1541 1641
No.)

ESetting range
The setting range is 1 to 600.

EDefault value

The default value is O for all the axes.

[Cd.34] Step mode

Set the units by which a step operation is carried out.

Step mode Setting value
Carry out step operation in deceleration units 0
Carry out step operation in data No. units 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.34] Step mode 1544 1644

EDefault value
The default value is 0: Carry out step operation in deceleration units for all the axes.

[Cd.35] Step valid flag

Set whether to validate step operations.

Step valid flag Setting value
Do not carry out step operation 0
Carry out step operation 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.35] Step valid flag 1545 1645
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EDefault value
The default value is 0: Do not carry out step operation for all the axes.

[Cd.36] Step start request

When the step function is used, set this area to continue the operation stooped by the step operation.

» The step operation continues by setting 1: Continue step operation for this area of the axis where step operation is stopped
correctly.

« After the step start request is accepted, 0 is automatically stored. Storing 0 indicates the completion of the step start
request acceptance.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.36] Step start request 1546 1646

EMDefault value
The default value is 0 for all the axes.

[Cd.37] Skip command

Set this area to skip the current positioning operation.

» The current positioning operation is skipped and the next positioning starts by setting 1: Issue a skip command to execute
the machine deceleration, stop, and start the next positioning operation for this area.

« After the skip request is accepted, 0 is automatically stored. Storing 0 indicates the completion of the skip request.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.37] Skip command 1547 1647

EDefault value
The default value is O for all the axes.

[Cd.38] Teaching data selection

Set the data to which the teaching result is written. When the teaching has been completed, this data is cleared to 0.

Teaching data selection Setting value
Take the current feed value as a positioning address 0
Take the current feed value as arc data 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.38] Teaching data selection 1548 1648

EDefault value
The default value is 0: Take the current feed value as a positioning address for all the axes.

[Cd.39] Teaching positioning data No.

Specify the positioning data No. for teaching.
» Teaching is performed when the set value is 1 to 600.
» The value is cleared to 0 when teaching completed. It is also cleared to 0 when an illegal value (601 or greater) is entered.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name

Axis 1

Axis 2

[Cd.39] Teaching positioning data No.

1549

1649
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ESetting range
The setting range is 1 to 600.

EDefault value
The default value is 0 for all the axes.

[Cd.40] ABS direction in degrees

Set the ABS movement direction for the position control when the unit is degree.

ABS direction in degrees Setting value
Shortcut (Direction setting invalid) 0
ABS clockwise 1
ABS counterclockwise 2

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.40] ABS direction in degrees 1550 1650

EDefault value
The default value is 0: Shortcut (Direction setting invalid) for all the axes.

[Cd.45] Speed<position switching device selection

Select the device used for the speed to position switching.

Speed-position switching device selection Setting
Speed-position switching control Position-speed switching control value
External command signal is used for switching speed control to External command signal is used for switching position control to 0
position control speed control

Near-point dog signal is used for switching speed control to position | Near-point dog signal is used for switching position control to speed | 1

control control

[Cd.46] Speed-position switching command is used for switching [Cd.46] Speed-position switching command is used for switching 2

speed control to position control position control to speed control

When the setting value is out of the setting range at the start, the value is handled as 0.

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.45] Speed-position switching device selection 1566 1666

EMDefault value
The default value is 0 for all the axes.

[Cd.46] Speed<position switching command

Switch the control between speed control and position switching when 2 is set in [Cd.45] Speed-position switching device

selection. Only when [Cd.45] Speed-position switching device selection starts with 2, this area is enabled.

Speed-position switching device selection Setting
Speed-position switching control Position-speed switching control value
Speed control is not switched to position control Position control is not switched to speed control 0

Speed control is switched to position control Position control is switched to speed control 1

* When 1 is set for this area, the position control is switched to the speed control and the speed control is switched to the

position control.

* When the speed-position switching command is accepted, 0 is automatically stored. Storing 0 indicates the completion of

the speed-position switching command acceptance.
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EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.46] Speed-position switching command 1567 1667
EDefault value
The default value is O for all the axes.
[Cd.43] Analysis mode setting
Set the positioning start mode.
Analysis mode setting Setting value
Normal analysis mode 0
Pre-analysis mode 1
EBuffer memory address
The following table shows the buffer memory address of this area.
Buffer memory name Axis 1 Axis 2
[Cd.43] Analysis mode setting 1590 1690

MDefault value
The default value is 0 for all the axes.

[Cd.180] Axis stop signal

» When Axis stop signal is turned on, the OPR control, positioning control, JOG operation, inching operation, and manual
pulse generator operation will stop.

» By turning on the axis stop signal during the positioning operation, the operation will be stopped.
» Whether to decelerate or suddenly stop can be selected with [Pr.39] Stop group 3 sudden stop selection.

« During the interpolation control of the positioning operation, if the axis stop signal of any axis is turned on, all axes in the
interpolation control will decelerate and stop.

» The acquisition cycle of the axis stop signal is the same as the calculation cycle.

Axis stop signal Setting value

Axis stop request 1

No axis stop request Other than 1

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.180] Axis stop signal 30100 30110

HMDefault value
The default value is 0 for all the axes.

[Cd.181] Forward JOG start signal, [Cd.182] Reverse JOG start signal

* When the JOG start signal is on, JOG operation is performed per [Cd.17] JOG speed. When this signal is turned off, the
operation will decelerate and stop.

* When an inching movement amount is set, the specified movement amount is output for 1.77 ms, and then the operation

stops.
» The acquisition cycle of the JOG start signal is the same as the calculation cycle.
Forward JOG start signal, Reverse JOG start signal Setting value
JOG started 1

JOG not started

Other than 1
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EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2
[Cd.181] Forward JOG start signal 30101 30111
[Cd.182] Reverse JOG start signal 30102 30112

MDefault value
The default value is 0 for all the axes.

[Cd.183] Execution prohibition flag

« If the Execution prohibition flag is on when the Positioning start signal turns on, positioning control does not start until this
flag turns off. (no pulse output)

» The Execution prohibition flag is acquired when positioning starts.

Execution prohibition flag Setting value
During execution prohibition 1
Not during execution prohibition Other than 1

For details on the pre-reading start function, refer to the following.
[Z=~ Page 264 Pre-reading start function

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.183] Execution prohibition flag 30103 30113

EMDefault value
The default value is 0 for all the axes.

[Cd.184] Positioning start signal

The OPR operation or positioning operation is started.

« Positioning start signal is valid at the rising edge, and the operation is started.
» The Start during operation warning (warning code: H0900) occurs when the positioning start signal turns on during the
BUSY state.

» The positioning start signal is acquired immediately.

Buffer memory configuration Stored contents Stored value
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 M Use prohibited Fixed ta 0
| | | | | | | | | | | | | | | | | ) Positioning start request 0,1
N v )\/
(1) (2)

M Positioning start request ([Cd.184] Positioning start signal: b0)
 0: No positioning start request
* 1: Positioning start request

EBuffer memory address
The following table shows the buffer memory address of this area.

Buffer memory name Axis 1 Axis 2

[Cd.184] Positioning start signal 30104 30114

EDefault value
The default value is 0: No positioning start request for all axes.
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17.9 Interrupt Setting

[Md.65] Interrupt factor detection flag

This area stores the detecting status of an interrupt factor.

Interrupt factor detection flag Stored value
Interrupt factor not detected 0
Interrupt factor detected 1

EBuffer memory address
For the buffer memory address of this area, refer to the following.

[=5~ Page 381 Interrupt setting

[Cd.50] Interrupt factor mask

Set the interrupt factor mask.

Interrupt factor mask Setting value
Mask (disable interruption) 0
Clear mask (enable interruption) 1

EBuffer memory address
For the buffer memory address of this area, refer to the following.

(==~ Page 381 Interrupt setting

EDefault value
The default value is 0: Mask.

[Cd.51] Interrupt factor reset request

Perform the interrupt factor reset request.

Interrupt factor reset request Setting value
No reset request 0
Reset request 1

» The interrupt factor is reset by setting 1: Reset request for this area.
* When the interrupt factor reset request acceptance is completed, 0: No reset request is automatically stored. Storing 0
indicates the completion of the interrupt factor reset request.

EBuffer memory address
For the buffer memory address of this area, refer to the following.

(==~ Page 381 Interrupt setting

EDefault value
The default value is 0: No reset request.
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[Pr.900] Interrupt factor setting

Specify the target (module) for the interrupt detection. The following table lists the available targets.

Interrupt factor setting Detection timing Setting value
Do not detect OFF - ON 0

M code ON 1
Error detection 2
BUSY 3
Start complete 4
Positioning complete 5
Lower limit signal ((Md.30] External I/O signal) ON — OFF 100
Upper limit signal ([Md.30] External 1/O signal) 101
Drive unit READY ([Md.30] External I/O signal) 102
Stop signal ([Md.30] External I/O signal) OFF —» ON 103
External command signal ([Md.30] External 1/O signal) 104
Zero signal ([Md.30] External 1/O signal) 105
Near-point dog signal ([Md.30] External 1/O signal) 106
Deviation counter clear signal ([Md.30] External 1/O signal) 107
In speed control flag ((Md.31] Status) 200
Speed-position switching latch flag ([Md.31] Status) 201
Command in-position flag ([Md.31] Status) 202
OPR request flag ([Md.31] Status) 203
OPR complete flag ([Md.31] Status) 204
Position-speed switching latch flag ([Md.31] Status) 205
Warning detection ([Md.31] Status) 206
Speed change 0 flag ([Md.31] Status) 207
[Md.48] Deceleration start flag 300
[Md.61] Analysis complete flag 301

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[Z=~ Page 381 Interrupt setting

EDefault value

The default value is 0: Do not detect.

[Pr.901] Axis No. for interrupt factor

Set the axis number in which an interrupt factor is detected.

Axis No. for interrupt factor Setting value
All axes 0
Axis 1 1
Axis 2 2

EBuffer memory address
For the buffer memory address of this area, refer to the following.
[=5~ Page 381 Interrupt setting

EDefault value
The default value is 0: All axes.
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17.10 Basic Parameter 3

This section describes the basic parameter 3 of the positioning module. The storage location of module extension parameters
can be changed with the basic parameter 3. The basic parameter 3 can be changed only with "Module Parameter" in GX
Works3.

For the setting method, refer to the following.

[=5~ Page 322 Basic setting

Extended parameter storage setting

Set the storage location for module extension parameters. The setting is the same for all the axes.

Extended parameter storage setting Description

CPU The module extension parameters stored in the CPU module are used.

* When the power is turned on or the CPU module status is changed from STOP to RUN, the module
extension parameters in the module extension parameter file stored in the CPU module are reflected to

the buffer memory.
+ At the module data backup or module data initialization, the parameters are reflected to the module

extension parameter file stored in the CPU module.

Positioning module The module extension parameters stored in the positioning module are used.

* When the power is turned on, the module extension parameters in the module extension parameter file
stored in the positioning module are reflected to the buffer memory. When the CPU module status is
changed from STOP to RUN, the value just before the status change is held.

« At the module data backup or module data initialization, the parameters are reflected to the module
extension parameter file stored in the positioning module.
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17 .11 Parameter Reflection

The parameters of the positioning module are classified into the module parameter and module extension parameter.

The parameters are stored in the CPU module or the positioning module as a module parameter file and module extension
parameter file.

CPU module™ Positioning module
— Written to the Buffer memory
PLC
—_———) 1
Parameterupdate © | | | __ — = =4 =4 ===7-» Module parameters
v I'I
i
|
Module extension parameters
Module parameter file (:'3) < P ®.
SO /7
S \
. .7 \
7 Other \
/7
’ \
z \
/] |
i’ 1
T i B — !
T -7
/7 (4
’ 1
’ s N
e Flash ROM h
’ /
/, /
// ,,
4
rd
- td
Pad //V
- /Module extension // Module extension
GX Works3 R parameter file parameter file
etal \ )
e
( ) N J/ - J

1) Select a write destination (CPU module or positioning module) with "Write to PLC".

(
(2) "Extension parameter storage setting" determines whether the file in the CPU module is used or the file in the positioning module is used.
(3) The power is turned on or the CPU module status is changed from STOP to RUN.

(4) Power-on

*1  For the reflection timing of parameters, refer to the following.
5~ Page 485 Parameter storage destination and reflection timing

*2  "Memory Card Parameters" of the CPU module determines whether the parameter file in the CPU module is used or the parameter file
in the SD memory card is used.

Parameter storage destination and reflection timing

The following table lists the parameter storage destinations.

Parameter file Parameter Storage destination
Type Item
Module parameter file Module parameter Basic setting « Basic parameter 1,2 CPU module
« Detailed parameter 1, 2
* OPR basic parameter
* OPR detailed parameter
Application setting CPU error output mode setting
Interrupt setting Parameters for the Interrupt setting
Module extension Module extension Positioning data Positioning data CPU module or
parameter file parameter Block start data Block start data positioning module™!
Condition data

*1 The storage destination differs depending on the extension parameter storage setting. For details, refer to the following.
=~ Page 484 Extended parameter storage setting
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Each parameter is reflected to the buffer memory of the positioning module at the following reflection timings.

Parameter Operation Parameter setting value reflected to the buffer memory
storage timing Module parameter*2 Module extension parameter*3
(Extension parameter storage setting)
CPU module Positioning module
Power-on Power-on Setting value of the Setting value of the module Setting value of the module
module parameter file in | extension parameter file in the extension parameter file in the
the CPU module™ CPU module positioning module
CPU module status: | CPU module status: STOP — The parameter just before the
STOP — RUN RUN status change of STOP to RUN is
held.
Module data « Dedicated instruction Initial value (factory default setting value)
initialization (GP.PINIT)
* [Cd.2] Module data initialization
request

*2 Some module parameters are reflected to the positioning module from the buffer memory by turning off and on [Cd.190] PLC READY

signal. For details, refer to the following.
==~ Page 352 Valid timing of setting data

*3  When the parameter to be reflected does not exist at the reflection timing, refer to the following.

5~ Page 487 Parameter reflection

*4  If the parameter is not set with GX Works3, the initial value is stored.

BPrecautions
+ To write module extension parameters to a file, specify the same write destination as the one set in the extension parameter

storage setting. When a different write destination is specified, written module extension parameters are not valid. When
the module extension parameter file does not exist in the storage destination set in the extension parameter storage
setting, Extension parameter acquisition error (Warning code: 0BOOH) occurs at the reflection timing.

To change a module extension parameter from a program when the extension parameter storage setting is "CPU", change
the parameter while Module access flag ([Md.140] Module status: b1) is on (module access permitted). While Module
access flag is off (module access disabled), the module extension parameter is changed by the internal processing of the
positioning module.

To use the module extension parameters stored in the SD memory card of the CPU module, set the storage location to
"CPU" in the extension parameter storage setting. Set "Memory Card Parameters" of the CPU module so that module
extension parameters can be used.

HRestrictions
» Extension parameter storage settings can only be changed in GX Works3. These settings cannot be changed with

programs.

* When the extension parameter storage setting has been set to "CPU", the module data backup and the module data

initialization can be performed only while the CPU module status is STOP. Use "[Cd.1] Module data backup request" for the
module data backup and "[Cd.2] Module data initialization request" for the module data initialization.

» Changes to module parameters and module extensions parameters stored in the CPU module take effect when the CPU

486

module is turned off and on again, or a reset is performed. The CPU module cannot transition to the RUN state until the
power to the CPU module is turned off and on again or a reset is performed.
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Parameter reflection
In the positioning module, the parameter is reflected to the buffer memory at power-on or when the CPU module status is 1 7
changed from STOP to RUN. The following table shows the parameters reflected to the buffer memory.

Parameter type Extended parameter Power-on CPU module status: STOP - RUN
storage setting

Module parameter — Parameter stored in the CPU module™

Module extension CPU Module extension parameter stored in the CPU module or SD memory card

parameter” Positioning module Module extension parameters stored in the | —

positioning module ™

*1  When the parameter of the positioning module does not exist in the CPU module, the setting value of the buffer memory is the factory
default value at power-on and the value just before the status change is held when the CPU module status is changed from STOP to

RUN.
*2  When the data in the positioning module is damaged, Flash ROM sum check error (Error code: 1932H) occurs.

Point

When a module extension parameter is changed with a program, the changed module extension parameter
can be reflected to the buffer memory when the power is turned on or the CPU module status is changed from
STOP to RUN.

HPrecautions
* When the CPU is set in the extension parameter storage setting and the module extension parameter cannot be reflected

at power-on or the CPU module status is changed from STOP to RUN, Extension parameter acquisition error (Warning
code: 0BOOH, 0B01H, 0B02H) occurs. At this time, the module extension parameter is the initial value set at the factory.

» The module parameter set with a program is overwritten with the parameter set in GX Works3 at power-on or when the
CPU module status is changed from STOP to RUN. When the module parameter is not written to the CPU module, the
setting value of the buffer memory is the factory default value at power-on and the value just before the status change is
held when the CPU module status is changed from STOP to RUN.

» To use the module extension parameter set with a program after the power is turned off or the CPU module status is
changed from STOP to RUN as well, backup the module extension parameter by using the module data backup function.

Parameter initialization
Initialize the parameter of the positioning module according to the methods as shown below.
O: Initialized, X : Not initialized

Initialization method Data type Parameter to be initialized
Module parameter Module extension
parameter
« Dedicated instruction GP.PINIT Buffer memory O O
« [Cd.2] Module data initialization request Parameter file™! x 0

*1 The extension parameter storage setting determines whether the module extension parameter file stored in the CPU module is
initialized or the module extension parameter file stored in the positioning module is initialized.

HPrecautions

When the module parameter is written to the CPU module, the written module parameter is reflected at power-on or when the
CPU module status is changed from STOP to RUN. To cancel reflecting the parameter, delete the parameter from the CPU
module or initialize the parameter with GX Works3.

HRestrictions
When the extension parameter storage setting has been set to "CPU", the module data initialization can be performed only

while the CPU module status is STOP. Use "[Cd.2] Module data initialization request" for the module data initialization.
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Parameter backup

The module extension parameter in the buffer memory of the positioning module can be reflected to the module extension

parameter file with the following methods.

Backup method Parameter to be backed up

Module parameter

Module extension parameter*1

Dedicated instruction GR.PFWRT X

o

[Cd.1] Module data backup request X

o

*1  The extension parameter storage setting determines whether the module extension parameter file stored in the CPU module is backed

up or the module extension parameter file stored in the positioning module is backed up.

HRestrictions

When the extension parameter storage setting has been set to "CPU", the module data backup can be performed only while
the CPU module status is STOP. Use "[Cd.1] Module data backup request" for the module data backup.
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1 8 PROGRAMMING

This chapter describes the program required for performing the positioning control with the positioning module. When creating
a program required for the control, consider Start condition, Start time chart, Device setting, and the configuration of the whole
control. (According to the control to be performed, set data such as parameters, positioning data, block start data, and

condition data for the positioning module, and create a setting program of control data and a start program of each control.)

18.1 Precautions on Programming

This section describes common precautions for writing data of the CPU module to the buffer memory of the positioning
module.

Reading/writing data

Using GX Works3 is recommended to set the data shown in this chapter (various parameters, positioning data, and block start

data). Because setting the data with programs requires many programs and devices, the execution becomes complicated,
and the scan times will increase. When changing positioning data during the continuous path control or continuous positioning
control, rewrite the data before the positioning data four steps before is executed. If data has not been rewritten when the
positioning data four steps before is executed, the data is processed as data that is not rewritten.

Restrictions on the execution interval of speed change

To change the speed successively using the speed change function or override function in the positioning module, set 10 ms

or longer as the interval between each speed change.

Measures against an overrun

Setting [Pr.12] Software stroke limit upper limit value and [Pr.13] Software stroke limit lower limit value of detailed parameter 1

can prevent an overrun. Note that this is valid only when the positioning module is operating normally. Set limit switches to
ensure the safety of the entire system. Establishing an external circuit through which the motor power turns off when a limit
switch turns on is recommended.

System configuration

The following figure shows the system configuration used for the program examples in this section.
) @ @) @) (1) FX5U-32MT/ES(XO0 to X17/Y0 to Y17)
(2) FX5-20PG-P
(3) FX5-16EX/ES(X20 to X37)
FX5U-32MT/ES FX5-20PG-P | FX5-16EX/ES | FX5-16EX/ES (4) FX5-16EX/ES(X40 to X57)
(5) External device
(6) Servo amplifier
4 4 4 4 (7) Servomotor

X40 to X45

X20 to X37
X0 to X17 (5)

Y0to Y2 X47 to X51
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18.2 Creating Programs

This section describes Operation programs for the positioning control actually used.

Overall configuration of programs

The following table shows the overall configuration of positioning control operation programs.

No. Program name Remarks

1 Parameter setting program » The programs are unnecessary when parameters, positioning data, and

2 Positioning data setting program block start data are set using GX Works3.
« When the machine OPR control is not performed, setting OPR

3 Block start data setting program parameters is unnecessary.

4 OPR request OFF program The program is unnecessary when the machine OPR is performed.

5 External command function valid setting program —

6 PLC READY signal ([Cd.190] PLC READY signal) ON program

7 Positioning start No. setting program

8 Positioning start program —

9 Quick start program The program is unnecessary when quick start is not performed.

10 M code OFF program The program is unnecessary when the M code output function is not used.

1 JOG operation setting program The program is unnecessary when the JOG operation is not used.

12 Inching operation setting program The program is unnecessary when the inching operation is not used.

13 JOG operation/inching operation execution program The program is unnecessary when the JOG operation and inching
operation are not used.

14 Manual pulse generator operation program The program is unnecessary when the manual pulse generator operation is
not used.

15 Speed change program The program is added as required.

16 Override program

17 Acceleration/deceleration time change program

18 Torque change program

19 Step operation program

20 Skip program

21 Teaching program

22 Continuous operation interrupt program

23 Target position change program

24 Absolute position restoration program

25 Restart program

26 Module initialization program

27 Module backup program

28 Error reset program

29 Stop program —
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18.3 Example Positioning Program Using Labels

List of Labels Used

The following table lists the assignment of the labels to be used for the program examples in this section.

Module label

Label Name

Description

WPositioning module input signal

FX5PG_1.stSystemMonitorData2_D.bReady_D

READY ([Md.140] Module status: b0)

FX5PG_1.stSystemMonitorData2_D.bModuleAccessFlag_D

Module access flag ([Md.140] Module status: b1)

FX5PG_1.stnAxisMonitorData_Axis_D[0].oMcodeOn_D

Axis 1 M code ON signal ([Md.31] Status: b12)

FX5PG_1.stnAxisMonitorData_Axis_D[0].bErrorDetection_D

Axis 1 error detection signal ([Md.31] Status: b13)

FX5PG_1.stSystemMonitorData2_D.bnBusy_Axis_DI[0]

Axis 1 BUSY signal ([Md.141] Module status: b0)

FX5PG_1.stnAxisMonitorData_Axis_D[0].bStartComplete_D

Axis 1 Start complete signal ([Md.31] Status: b14)

WPositioning module output signal

FX5PG_1.bPLCReady_D

PLC READY signal ([Cd.190] PLC READY signal)

FX5PG_1.stnAxisControlData2_Axis_D[0].uAxisStop_D

Axis 1 Axis stop signal ([Cd.180] Axis stop signal)

FX5PG_1.stnAxisControlData2_Axis_D[0].bPositioningStart_D

Axis 1 Positioning start signal ([Cd.184] Positioning start signal)

WBuffer memory

FX5PG_1.stnParameter_Axis_D[0].uUnitSetting_D

Axis 1 [Pr.1] Unit setting

FX5PG_1.stnParameter_Axis_DI[0].uElectronicGearSelection_D

Axis 1 [Pr.62] Electronic gear selection

FX5PG_1.stnParameter_Axis_D[0].udPulsesPerRotation32bit_D

Axis 1 [Pr.2] No. of pulses per rotation (32 bits)

FX5PG_1.stnParameter_Axis_D[0].udMovementAmountPerRotation32bit_D

Axis 1 [Pr.3] Movement amount per rotation (32 bits)

FX5PG_1.stnParameter_Axis_D[0].uPulseOutputMode_D

Axis 1 [Pr.5] Pulse output mode

FX5PG_1.stnParameter_Axis_DJ[0].uRotationDirectionSetting_D

Axis 1 [Pr.6] Rotation direction setting

FX5PG_1.stnParameter_Axis_D[0].udBiasSpeed_D

Axis 1 [Pr.7] Bias speed at start

FX5PG_1.stnParameter_Axis_D[0].uPulsesPerRotation16bit_D

Axis 1 [Pr.2] No. of pulses per rotation (16 bits)

FX5PG_1.stnParameter_Axis_D[0].uMovementAmountPerRotation16bit_D

Axis 1 [Pr.3] Movement amount per rotation (16 bits)

FX5PG_1.stnParameter_Axis_D[0].uUnitMagnification_D

Axis 1 [Pr.4] Unit magnification

FX5PG_1.stnParameter_Axis_D[0].uOPR_Method_D

Axis 1 [Pr.43] OPR method

FX5PG_1.stnParameter_Axis_D[0].uOPR_Direction_D

Axis 1 [Pr.44] OPR direction

FX5PG_1.stnParameter_Axis_D[0].dOP_Address_D

Axis 1 [Pr.45] OP address

FX5PG_1.stnParameter_Axis_D[0].udOPR_Speed_D

Axis 1 [Pr.46] OPR speed

FX5PG_1.stnParameter_Axis_D[0].udCreepSpeed_D

Axis 1 [Pr.47] Creep speed

FX5PG_1.stnParameter_Axis_D[0].uOPR_Retry_D

Axis 1 [Pr.48] OPR retry

FX5PG_1.stnParameter_Axis_D[0].dSoftwareStrokeLimitUpperLimitValue_D

Axis 1 [Pr.12] Software stroke limit upper limit value

FX5PG_1.stnParameter_Axis_D[0].dSoftwareStrokeLimitLowerLimitValue_D

Axis 1 [Pr.13] Software stroke limit lower limit value

FX5PG_1.stnParameter_Axis_D[0].uCurrentFeedValue_SpeedControl_D

Axis 1 [Pr.21] Current feed value during speed control

FX5PG_1.stnParameter_Axis_D[0].uSpeedPositionFunctionSelection_D

Axis 1 [Pr.150] Speed-position function selection

FX5PG_1.stnAxisControlData_Axis_D[0].uOPR_RequestFlagOffRequest_D

Axis 1 [Cd.19] OPR request flag OFF request

FX5PG_1.stnAxisControlData_Axis_D[0].uExternalCommandValid_D

Axis 1 [Cd.8] External command valid

FX5PG_1.stnAxisControlData_Axis_D[0].uSpeedPositionSwitchingEnableFlag_D

Axis 1 [Cd.24] Speed-position switching enable flag

FX5PG_1.stnAxisControlData_Axis_D[0].udSpeedPositionSwitchingControlMovementA
mountChangeRegister_D

Axis 1 [Cd.23] Speed-position switching control movement amount
change register

FX5PG_1.stnAxisControlData_Axis_D[0].uPositionSpeedSwitchingControlEnableFlag_D

Axis 1 [Cd.26] Position-speed switching enable flag

FX5PG_1.stnAxisControlData_Axis_D[0].udPositionSpeedSwitchingControlSpeedChang
eRegister_D

Axis 1 [Cd.25] Position-speed switching control speed change
register

FX5PG_1.stnAxisControlData_Axis_D[0].uAnalysisModeSetting_D

Axis 1 [Cd.43] Analysis mode setting

FX5PG_1.stnAxisControlData_Axis_D[0].uMcodeOnSignalTurnsOffRequest_D

Axis 1 [Cd.7] M code ON signal OFF request

FX5PG_1.stnAxisControlData_Axis_D[0].uPositioningOperationSpeedOverride_D

Axis 1 [Cd.13] Positioning operation speed override

FX5PG_1.stnAxisControlData_Axis_D[0].uNewTorqueValue_D

Axis 1 [Cd.22] New torque value

FX5PG_1.stnAxisControlData_Axis_D[0].uStepMode_D

Axis 1 [Cd.34] Step mode
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Label Name

Description

FX5PG_1.stnAxisControlData_Axis_D[0].uStepValidFlag_D

Axis 1 [Cd.35] Step valid flag

FX5PG_1.stnAxisControlData_Axis_D[0].uSkipCommand_D

Axis 1 [Cd.37] Skip command

FX5PG_1.stnAxisControlData_Axis_D[0].ulnterruptionRequest_ContinuousOperation_D

Axis 1 [Cd.18] Continuous operation interrupt request

FX5PG_1.stnAxisMonitorData_Axis_D[0].uStatus_D.3

Axis 1 [Md.31] Status: OPR request flag

FX5PG_1.stnAxisMonitorData_Axis_D[0].uStatus_D.9

Axis 1 [Md.31] Status: Axis warning detection

FX5PG_1.stnAxisMonitorData_Axis_D[0].uAnalysisMode_D

Axis 1 [Md.60] Analysis mode

Global label

The following table lists the global labels used for the program examples in this section. Set the global labels as follows.

+ Global labels for which Assign (Device/Label) is set

w oo | =t oo | e [ =

Label Mame Drata Type Class Assien (Device /Label)
binputOPRReqFlag0fiReq Eit WARGLOEAL - (X0
binputExternalCommandvalidRe q }B‘It WAR GLOBAL -~ |21
blnputExdernalCommandinvalidReq Bit WAR GLOEAL - X2
binputOPRS tartReq Eit WAR GLOBAL - | X3
ulnputFastOFPRStartReq Bit WAR GLOBAL - |24
blnputSetStartPositioningMoReq Eit WAR GLOEAL - X5
binputSpeedPosition S witchingReq Eit WAR GLOEAL - | X5
binputSpeedPosition S witchingEnableReq Eit WAR GLOBAL -~ |27
blnputSpeedFositionS witchingDisableReq Eit WAR GLOEAL -~ (X100

10 |binputChangeSpeedFositionSwitchingbMovementAmount }Elt WAR GLOEAL - |11
11 binputsStartidvance dPositioningRizq |E!it WAR GLOBAL -~ 212
12 binputStartPositioningReq Eit WAR GLOEAL - |13
13 |binputMcode0fReq Eit WAR GLOBAL - |x14
14 |binputSetdoeSpeadRag Eit WAR GLOBAL -~ |16
15 binputForwarddogStartReq Eit WAR GLOEAL - |X16
16 binputReverseJogStartReq Eit WAR GLOBAL - |X17
17  |binputStartMPGReq Eit WAR GLOBAL - | 220
18 blnputCurrentFeedvalueChangeReq Eit WAR GLOEAL -~ [x21
19 |binputChangeSpeedReq Eit WAR GLOBAL - |22
20 |binputDwerrideReq Eit WaAR GLOBAL b EXE]
21 binputChange AcclecTime Req Eit WARGLOBAL - |®24
22 binputChange AcclecTime Disable Eit WAR GLOBAL w |25
23 |blnputChangeTorqueReq Eit WAR GLOBAL - | 226
24 |blnputStepOperationReq WARGLOBAL - |27
25 |blnputSkipReq AR GLOBAL - | 230
26  |blnputTeachingReq WaAR GLOBAL - |21
27 binputStopContinuousOperationReq WARGLOBAL - 232
28 binputRestartReq WAR GLOBAL - | X33
29 binputlnitialize ParameterReq WAR GLOBAL -~ 234
30 binputWriteFlazhReq WAR GLOBAL - |35
3 binputErrResetRaq WAR GLOBAL - | 236
32 binputStopReq WAR GLOBAL - | 237
33 binputPositionSpeedSwitchingReq WAR GLOBAL - x40
44 |binputPositionSpeedSwitchingEnableReq WAR GLOBAL - |24
35 binputPositionSpeedSwitchingDizableReq WAR GLOBAL - 242
36 binputChangePosition SpeedSwitchingSpeadReq WAR GLOBAL - M43
37 binputSetinchingeMovemen tAmountReg WAR GLOBAL - |24
22 |blnputTargetPositionGhangeReq WAR GLOBAL - | 245
39 binputAbsEitD WARGLOEAL - 47
40 |blnputabsBit] WAR GLOBAL - | 250
4+ blnputTrDataComp WAR GLOBAL - | 251
42 binputPreReadingStartReq WAR GLOEAL - | %53
43 binputExecutionProhibitionFlagReleaseReg WAR GLOBAL -~ |54
44 blnputSpeedFositionS witchingAbsSetReq WAR GLOEAL - [XEE
45 binputFEErResetReq WAR GLOEAL + | X560
46 binputFastStartReq WAR GLOBAL -~ | X7
47 bOutputSe rvolt WAR GLOEAL - |0

45 |bOutputAbsTriode WAR GLOBAL - |

43 |bDutputdbsReq WAR GLOBAL - |2
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+ Global labels for which Assign (Device/Label) is not set (When Assign (Device/Label) is not set, the unused internal relay

and data device are automatically assigned.)

Label Mame Crata Type Class Assien (Device SLabel)
bSetPositioningData bEM Eit WAR GLOBAL -
bSetPositioningData bEMO Eit WAR GLOBAL -
bSetPositioningData bOK Eit WAR GLOBAL -
bSetPositioningData bErr Eit WAR GLOBAL -
uSetPozitioningData uErrld Word [Unsigned] /Eit S tring [16-bit] AR GLOEAL -
bJOG BEMO Eit WAR GLOBAL -
bJOG b0k, Eit WAR GLOBAL -
bJOG BErr Eit WAR GLOBAL -
uJOG uErd Ward [Unzigned] /Bit S tring [1 6—bit] WAR GLOBAL -
BMPG_BEMD Eit WAR GLOBAL -
BMPG bOK, Eit WAR GLOBAL -
BMPG BErr Eit WAR GLOBAL -
uMPG_uErtld Ward [Unzigned] /Bit S tring [1 6—bit] WAR GLOBAL -
bChangeSpeed bEMO Eit WAR GLOBAL -
bChangeSpeed bOK Eit WAR GLOBAL -
bChangeSpeed bErr Eit WAR GLOBAL -
uChangeSpeed uErrld Ward [Unzigned] /Bit S tring [1 6—bit] AR GLOBAL -
bChange AccDecTime bEMD Eit WAR GLOBAL -
bChange AccDecTime bOK Eit WAR GLOBAL -
bChange AccDecTime bErr Eit WAR GLOBAL -
uChange AccDe cTime uErrld Ward [Unzigned] /Bit S tring [1 6—bit] WAR GLOBAL -
bChangePosition bEMO Eit WAR GLOBAL -
bChangePosition bOK Eit WAR GLOBAL -
bChangePosition bErr Eit WAR GLOBAL -
uChangePosition uErrld Ward [Unzigned] /Bit S tring [1 6—bit] WAR GLOBAL -
bRestart BERO Eit WAR GLOBAL -
bRestart bOK, Eit WAR GLOBAL -
bRestart bErr Bit WAR GLOBAL -
uRestart uErrld Word [Unsigned] /Eit S tring [16-bit] AR GLOEAL -
blnitislize Parame te r bEMNO Bit WAR GLOBAL -
blnitislize Parame te r bOK, Bit WAR GLOBAL -
blnitialize Parame ter bErr Bit WAR GLOBAL -
ulnitislizeParameter uErrld Word [Unsigned] /Eit S tring [16-bit] AR GLOEAL -
bOperateError bEMO Eit WAR GLOBAL -
bOperateError bOK, Eit WAR GLOBAL -
bOperateError bModuleErr Eit WAR GLOBAL -
uDperateError uModulzErrld Ward [Unzigned] /Bit S tring [1 6—bit] AR GLOBAL -
bOperateError bhoduleWarn }Eit WAR GLOBAL -
uDperateError utodule Warnld Ward [Unzigned] /Bit S tring [1 6—bit] AR GLOBAL -
bOperateError bErr }Eit WAR GLOBAL -
uDperateError UErld Ward [Unzigned] /Bit S tring [1 6—bit] AR GLOBAL -
bWrite Flash BEMO Eit WAR GLOBAL -
bWriteFlash bOK, Eit WAR GLOBAL -
bWriteFlash bErr Eit WAR GLOBAL -
u'WriteFlash uErrld Ward [Unzigned] /Bit S tring [1 6—bit] WAR GLOBAL -
bBazicFaramSetComp Eit WAR GLOBAL -
bSetElectronicGear! Gbit Bit WAR GLOBAL -
bOFRFaramSetComp Eit WAR GLOBAL -
uBlockData [Word [Unsigned] /Eit S tring [16-bit][0.42 WAR GLOBAL -
uElockin=stData Word [Unsigned] /Eit S tring [16-bit](0.4) AR GLOEAL -
bOPRReqFlag0 fiReq P Eit WAR GLOBAL -
bOPRReqFlag0 fiReq H Eit WAR GLOBAL e
bOPRReqgFlag0fReq Eit WAR GLOBAL -
udhdovementAmaunt Crouble Word [Unsigned] /Bit String [32-bit] AR GLOEBAL -
udSpeed Crouble Word [Signed] AR GLOBAL -
bS tartPositioning bEMO Eit WAR GLOBAL e
bS tartPositioning bOK, Eit WAR GLOBAL e
bS tartPositioning bErr Eit WAR GLOBAL e
uS tartPositioning uErrld Word [Unsigned] /Eit S tring [16-bit] AR GLOEBAL -
bDurineMPGE0 peration Eit WAR GLOBAL -
bFaztS tartPreparationComp Eit WAR GLOBAL -
bFastOPRStartReq Eit WAR GLOBAL -
bFastOPRStartReq H Eit WAR GLOBAL e
bDurineJoglnchingOperation Eit WAR GLOBAL -
udJogOperation Speed [Double Word [Unsiened]/Bit String [32-bit] AR GLOBAL -
ulnchinghdovementimount Word [Unsigned] /Eit S tring [16-bit] AR GLOEBAL -
bChangeSpecdReq Eit WAR GLOBAL -
bOwerride Reqg P Eit WAR GLOBAL -
bChange AccDecTime jEnable Eit WAR GLOBAL -
bStepOperationReq P Eit WAR GLOBAL -
bChaneeTorque Req Eit WAR GLOBAL -
bSkipReq P Eit WAR GLOBAL -
bSkipReq Eit WAR GLOBAL -
bTeachingReq P Eit WAR GLOBAL -
bTeachingReq Eit WAR GLOBAL -
uTeachingData Ward [Unzigned] /Bit S tring [16-bit](0.3) WAR GLOBAL -
uTeachingDe vice Eit(0.1) AR GLOBAL -
bStopCon tinuousOperationReq P Eit WAR GLOBAL -
bTarge tPosition ChangeReq Eit WAR GLOBAL -
bRestartReq Eit WAR GLOBAL -
blnitiglize ParameterReq Eit WAR GLOBAL -
b'WriteFlashReq Eit WAR GLOBAL -
bErrResetReq Eit WAR GLOBAL -
bStopReq P Eit WAR GLOBAL -
bABRSTReq Eit WAR GLOBAL -
bErrReadReq Eit WAR GLOBAL -
bPositioningStartReg Eit WAR GLOBAL -
bABRSTReq P Eit WAR GLOBAL -
bBABRST BEMO Eit WAR GLOBAL -
bABRST BOEK, Eit WAR GLOBAL -
BABRST bAbsMNG Eit WAR GLOBAL -
uABRS T uAbsErrld Word [Unsigned] /Bit 5 tring [16-bit] WAR GLOBAL -
bABRST BErr Eit WAR GLOBAL -
uABRS T uErrld Word [Unsigned] /Bit 5 tring [16-bit] WAR GLOBAL -
uFositioningS tarthlo Word [Signed] WAR GLOBAL -
blnputinterrupthaskRstReq Eit WAR GLOBAL -
bSkipFunctionSele ctionReq Eit WAR GLOBAL -
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Program example

This section shows program examples for positioning of Axis 1.

Parameter setting program

When parameters are set using "Module Parameter" in GX Works3, this program is unnecessary.

ESetting of basic parameter 1 (axis 1)

(o)

(270]

(270)

18
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FXEPGE_1 2t3ystemionitorDa
ta? D bhodulefccessFlag D
UT¥GE31E00.1

Ht

bZetE lectronicGear 16bit

[3]) FHEPG_1 stnParameter_Axis D
hACH [0]ulnitSetting D
U1%G0
k1 FHEPG_1.stnParameter_Axiz D
hACH [0]LE lectronicGearSelection D
U$GE100
KAB000 FHEPG_1.stnParameter_Axis D
DA 0 [0]udPulsesPerRotation=2b it D
U1#G1
EZB000 FHEPG_1 stnParameter_Axiz D
DhACH 1] [0] udhovermentAmountPerRotation32bit D
U$G104
kA1 FHEPG_1.ztnParameter_Axiz D
hACH [0]uPulseOutputhode D
[Nakict)
KO FHEPG_1.stnParameter_Axis D
A [0l uRatationD rectionSetting D
U1%GEE
K000 FHEPG_1 stnParameter_Axis D
DRAC [0] LdBiazSpeed D
U1%G6
bBazicParamSetComp
SET
KO FHEPG_1.ztnParameter_Axiz D
ROWP [0]LE lectronicGearSelection D
U$GE100
E15000 FHEPG_1 stnParameter_Axiz D
BACWP [0].LPulzesPerRaotation16bit D
U1t
25000 FHEPGE_1.stnParameter_Axis D
MOWP [0] ubowermentamountPerRotation 16bit D
UGz
kA FHEPG_1.ztnParameter_Axiz D
MOWP [0] uUnithaenification D
U1%GE3
bEetElectronicGear 160t
RET

For using the electronic gear function in 16 bits
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BSetting of OPR basic parameter (axis 1)

FREPG_1 2t3ystembonitorDa
taZ D bhodulefccessFlag D ko FHEPGE_1 stnParameter_Axiz D

(395) UT¥EI1500.1 MO [0] LOPR Methad D
m

KO FHEPG_1.stnParameter_Axis D
D [0] uCPR Direction D
U1¥GET

K0 FHEPG_1 stnParameter_Axis D
DhACH [0]dOP_&ddress D
L¥GT2

KEQD0 FHEPG_1.stnParameter_Axis D
DA [6]udOPR Speed D
LN¥GT4A

K500 FHEPG_1 stnParameter_fxis 0
DA [0]udCreepSpead D
L¥GTS

k1 FHEPG_1 ztnParameter_Axiz D
MK [0]LOPR Retry D
U¥GTe

bOPRParamEetComp
SET

HEParameter setting program for the speed-position switching control (ABS mode)
This program is unnecessary when the speed-position switching control (ABS mode) is not executed.

FHEPG_1 2tSystemionitorDa  blhputSpeedPositions

ta2 D bhodulebccessFlag D witchingdbsSetReg k2 FHEPG_1 stnParameter_Axis D
(628) UT¥E31500.1 #55 MOWP [0] LnitSetting D
it it UT%GE0
DOV 18] FHEPG_1 strParameter_Axiz D
[0] dSoftwareStrokel imitUpperLimitValue D
P U1¥G18
DMOV EQ FHEPG_1.ztnParameter_Axiz D
3 [0] dSoftwareStrokel imitLowerLimitValue D
U1¥G20
k1 FHEPG_1 strParameter_Axiz D
RMOWP [0]uCurrentFeed Valus_SpeedControl D
U1¥GE30
K2 FHEPE_1 stnParameter_Axis D
BACWP [0]uSpeedPositionFunctionSelection D
U1¥GE34
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Positioning data setting program

When positioning data is set using "Module Extended Parameter" in GX Works3, this program is unnecessary.

496

[570)

FHEPG_1 stSystemilonitorDa
taZ2_ D bhodulebcceszsFlag D
UT¥G31500.1

1t

bSetPositioningData bOk

] i _FHEPGE_SetPositioningDat
O a_ 004A_1 pb_uOpePattern
k1 M FHEP G SetPositionineDat
RACH a 00A_1pb_uCtrlSys
4] i FHEPGE_SetPositioningDat
ACH a 00A_1pb ubccTimeMNa
K2 i _FHEPGE_SetPositioningDat
A a_00A_1.pb uDecTimeMo
[ M FHEP G SetPositionineDat
RACH a 004 1 pb_ulnterpolated Ax
ESB43 M FHEPG SetPositioningDat
A a 004 1 pb ukcode
K300 W FHEPGE SetPositioningDat
hACH a_004_1.pb_uDwellTime
5] M FHEPGE_SetPositioningDat
A 3 00A_1 pb uMcodeOnTiming
KO i FHEPG_SetPositioningDat
A 5 004_1pb_LABS
2] M FHEPG SetFPositioningDat
RACH a 0041 pb_Llnterpolate=pd
E18000 M FH5PGE SetPositioningDat
DIRACH 3 004 1 pb_udCmdSpd
E4126 W FHEPGE_SetPositioningDat
DhACH a_004_1 pb_dPositadr
[50] M FHEP G SetPositioningDat
DRACH 2 0041 pb_dércadr
b2etPositioningData bER
SET
bEetPogitioningData bEN
RET
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W FX5FG SetPositioningDiata 004 1 { MHFX]

(575) Fositioning data setting FB
e
bEetPogitioningData bEN bEetPositioningData bEMO
| | BribEN o bENOE
bEetPositioningData bOk
FREPG1
[ H DUT i sthModule obhOKE
bEetPositioningData bErr
[ K1 } LW udcis obErrE
uSetPosition
rigData uErrld
[ K1 } LI uDataklo o LErrId U -[ ]

pb_uOpePattern
pb_uCtrisys
pb_ulccTimeho

pb uDecTimeMNo
pb_ulnterpolated &x
pb_Uhdcode
pb_ubDwellTime
pb_utcodeOnTiming
pb_LABE
pb_ulnterpolateSpd
pb_udCmd=pd
pb_dPositidr
pb_d&rchdr
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Block start data setting program

When positioning data is set using "Module Extended Parameter" in GX Works3, this program is unnecessary.

FHEPGE 1 st2vstemidonitorDat

a2 D bModuleAccessFlag O HB001 uBlockData[0]
() U1¥GI1500.1 MO
14
H2002 LBlockDatal1]
WO
HE005 LBlockDatal2]
WO
HE004 LBlockDatal3]
WO
HOF UBlockDatal4]
WO
F¥BPG 10D K28000 LBlockData[0] K5
TO
H1

FHEPG_1 stSvstemilonitorDat

32 D bModuleAccessFlag D Hix LBlockingtData[o]
(327) U1¥G21500.1 MO
P
HO LBlocklnstData(1]
WO
Hi uBlockinetDatal2]
WO
HO LBlocklnstDatal3]
MDY
HO! LBlocklnstData(4]
WMDY
FAEPG_1uD  K26050  LBlocknstDatal0] [
TO
H1
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OPR request OFF program

When "Setting of operation during uncompleted OPR" is set to "1: Execute positioning control" in "Module Parameter" of GX

Works3, this program is unnecessary.

bInputOPRRe
gFlag0ffReq biOPRReqF lme0ffReg P
to) #o PLS
i
bOPRReqFlae  FHEPG_1 stnéxisControlData? FXBPGE 1 stnAxishonitorData
OffReq P _Awis Dl0]bPositioningStart D _Axiz D[0] bStartComplete D bOPRReqF lae0ffReq H
U1$G30104 0 U1$G17E
(28) =ET
—t 3+ 3+
bOPRReqFlae  FXEPG_1 stnAxishonitorData_
OffReq H Axis DI0] uStatus D 3 bOPRReqF laz0ffReq
(63) U1$G3173 SET
— i+
bOPRReqFlme0ffReq H
RST
bOPRRegF laz
CffReq MOV K1 FHBEPG_1 stnbxisControlData_ Axis D
(83) P [0]uOPR_RequestFlzeCffRequest D
— ¢
KO FXBPG_1 stnbxizControlData_Axis D bOPRReqF leeOffReq
=1 [0]uDPR RequestFlagOffRequest D RST
U1¥G15211

External command function valid setting program

bIhputE xternalCom
mandYalidReq K1 FXEPGE1 stnAxizContralData_fxis_
{0} K1 MOWP Dl0] LE xternalCormmand Valid D
{ | ¥
blhputE xternalCom
rmandintalidReq 4] FXEPGE1 stnAxizContralData_fxis_
{24) w2 MOWP D[0] LE xternalCormmand Valid D
I
1T

[Cd.190] PLC READY signal ON program

FXEPG1 stSystemMonitorDa  bBasicParam  bOPRParam blhitializePara bWwriteFlash L ABRETRe FHEPG_1 stBystemContral
ta2 D bModulebdccessFlag D SetComp SetComp meterReqg Req 1 Diata D bPLCReady D
(o U1x¥Ga1500.1 UT¥G1950.0

| N N b

Positioning start No. setting program
EMachine OPR

blnputOPRStartReq K&001 uPositioningStarthlo
fo) H3 ROV

HFast OPR
FXEPG_1.stndxishonitorD

ulnputFastOPRStartReq ata_fxis D[0] uStatus D.3 bFastOPRStartReq
(46 4 U1¥Ga17.2 SET
i+ +F

[ uPozitioningStartho
RAOWE

bFastOPRStartReq H
SET
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HPositioning with the positioning data No.1

blnputSetStartPositioningo
Req
(137) 5

MOVP

K1 uPositioningStarthlo

ESpeed-position switching control (positioning data No.2)
For the ABS mode, writing the target movement amount after change is unnecessary.

bInputSpesdPositionSw itchi
ngReq
(194) &

bInputSpeedPositionSw itchi
nzEnableReq
(285) A

bInputSpesdPositionSwitchi
ngDisableReq
(315 #10

bInputChangeSpeedPosition
Switchinghovermentdrmount
(345) i

Kz uPositioningStartho
ROV
(S FxBPG_1 stndxisControlData_Axis D
MOWE [0]uPasitionSpeedSwitchingCantralE mab leFlaz D
UT¥G1532
KO FHEPG_1 stndxizGontrolData_Axis D
MOVE [0] uSpeedPositionSw itchingE nab leF lag_D
LUT¥G1EZ
DR udhoveme FHEPGE 1 stnfxisControlData_ Axis D
F ntdrmount * [0] udSpeedPaositionSw itchineControMovernentAmountChangeRegister T
U

HPosition-speed switching control (positioning data No.3)

bInputPositionSpesdSwitchi
ngReq
(371 740

bInputPositionZSpesd=w itchi
nzEnableReq
(433) A

bInputPositionSpeed Switchi
ngDisableReq
(963) 4z

bInputChangePositionSpeed
SwitchingSpeedReg
(203 4

BAdvanced positioning control

bInputStartAdvancedPositio
ningReq
(518) 12

K3 uPositioningStartho
ROV
(S FxBPG_1 stndxisControlData_Axis D
MOWE [0]uPasitionSpeedSwitchingCantralE mab leFlaz D
UT¥G1532
KO FHEPG_1 stndxizGontrolData_Axis D
MCWP [0]uPositionZpeedSwitchingCantrolEnab leF lag D
eyl
DR ud=Zpeed FHEPGE 1 stnfxisControlData_ Axis D
F [0] udFositionSpeed SwitchineControlSpeed ChaneeReeister D
U1¥G1
K000 uPositioningStartho
ROV

ETurning off a fast OPR command and fast OPR command storage

This program is unnecessary when the fast OPR is not used.

bInputOPRStartReq
(569) 73

blputSetStartPositioningMo

=g
his)

bFastOPRStartReg
RET

bInputSpeedPositionSw itchi
nzReq
X

bInputPaositionSpeed Switchi
nzReq
Eelel

|
bInputStartAdvancedPositio
ningReq
H12

bPositioningStartReg
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Positioning start program

blnputStartPa . . . . . bFastOFPR
sitioningReq bDuringJoglnchingOperation bOwuringhPGEOperation StartReq P ——
0] xi3 SET tartReg
— -t +t +t

bFastOPR  bFastOPR
StartReq  StartReg H

|
bPositioningS  FHEPG_ 1 stndxisMonitorData_  FREPGE 1 stSystermManitor
tartReq £z DI0]bStartGomplete D Data2 D brBusy Axis D[0] bPasitionineS
(24) UIEGAITE U1¥G31501.0 RST  tartReq

—t { | -+

FXEPG 1 stndxishonitarData_
Axis D[0] bErrorDetection D
1¥GE17D

bIputPBERR oy Pecitioning bErr
esetReq
#58
it '
WP H5PG _StartPositioning 004 _1 | WX
(460 Positioning start FB
bFositionings bEtartPositio
tartReq ning_ bEND
I— BibEN o bENDB —
bEtartPositio
hirg bk
FHEPG_1
[ 1| DUT sthioduls 0 bOKB O—
bEtartPositio
ning_bErr
{ K1 Huwidxs obErrB {O—
uPositioni uStartPositi
neStarthlo oning uErrd
{ Huwii ustartta auErrld U [ i
Quick start program
blnputFastSts  FHEPG_1 stSystemGont  FXEPG_1 stSystemtdonitor
rtReq rolData D bPLCReady O Data2 D bnBusy Axis D[0] K1 FHEPG_1stnaxisControlData Ax
) ®57 UT¥G16500 UT¥GE15010 MSV iz DI0] dnalysishodeSetting D
— U1¥G1590
K1 FHEPG_1 stndxishonitorDat bFast=StartPreparationComp
= a_twis D0 ubralysishode D SET
LI1¥GEET
bFastStartPre
parationComp K1 FREPG_1 stnAxisManitorData bFastStartPreparationCornp
(521 & U _Axis DIO]uAnalysishiode D RST
— —] LI1¥GEET
bInputhdco  FREPG_1 stndxisMonitorDa
deOifReq  ta_Axis D[0] bMeodeOn D K1 FREPGE_1 stnAxisControlData_Axis D
(o) H14 1¥G217.0 MOYE [0] ubcodeOnSignalTurnsOffRequest D

1 { | UT¥G1504
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JOG operation setting program

bhput=etJoz
SpeedReq RA000 udJogOperationSpesd
oy ¥ DMOVFP
|
I
kG ulnchinghdovermentimount
rACHP
Inching operation setting program
bInput=etihchinghdowe
mentamountReq 10 ulhchinghMoveme
() wad ¥ lair=] ntAmaunt
| 1
| [
JOG operation/inching operation execution program
blInputForwardd FREPG 1 st3ystermbdon  FXEPG_1.stSystermbonitor
ogStartReq itorData2 D bReady D DataZ D brBusy_Axis D[] bDuringJoglhching
{0l WG UT¥ER15000 U1¥GIE0T 0 SET Operation
— t i 1+
blnputReverse
JogStartReq
H17
—1 '—
bInputForwardJ) blnputReverseJogStart
ogStartReq Req bDuringJoglhching
IRk ®1§ H1T RST Operation
-t 1+
T FHEPG JOG 004 1 { WHFXEPG JOG g
(200 JOG/ Inching operation FB
hl?uringdngbch BJOG BEND
ingCperation
R— BibEM o bENOB
b JOG_bOk
FHEPG.1
[ } DUT: sthModule o bOKE
bJOG bErr
[ k1 } LW udcis obErrB
bInputForwardJ
oz=tartReq UJOG_
=16 uErrid
—— } Bt bFuJog auErrd U | 1
blhputReverse
JogStartReq
X7
— E:ibRJoz
udJoeOperati
onSpeed
{ H o uddoespd
ulnchinghdove
rnentAmount
{ | Ui uinehing
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Manual pulse generator operation program

blputStart FAEPG_1 stSystemboni FHEPG 1 stSystembdanitar
MPGReq torData? D bReady D Data? D brBusy Axiz D[0] bOuringhdPG
0] R20 U1¥G31500.0 LU1¥G31501.0 SET Operation
— T vt B
blputStart
P GReq bOuringhAPG
[34) #20 RST Cperatian
I
b FREPG MPG_ 004 _1 { MHFHEPG P
(530 Manual pulze generator OF FE
e
bDuringhdm
GOperation bMPGLENO
— | BribEN o bENOE {J—
brAPG b Ok,
FREPG
{ H DUT:i sthioduls o bOKE {—
bhAPG bErr
[ K1 ]— LI ufxis o bErrB {_—
LhAPG_
LErrd
[ k1 } UL udhPGnhMag o uErrId W { ]
Speed change program
blhputChang  FXEPGE_1 stSysternbonitor
eZpeedReq  DataZ D brBusy Axis DLO] bChareeSpe
| xez U1¥GE15010 SET edReq
—t I e 00
bCharzeSpe
ed bOK bCharzeSpe
(27 R=ST edReg
_| I - ]
W FA5PG_ ChaneeSpeed 00A_1 [ M+FH
(51 Speed change FB
e
bChargeZpe bChargeSpe
edReq ed bERMD
— | EribEN o bENOE T —
bChareeSpe
ed bk
FHEPG1
[ HDUT:i sthodule o bCOKE O—
bCharzeSpe
ed bErr
[ K1 Huwiusxs o bErrE O —
uCharzeSp
eed UErrd
[ K2000 HUD:iudSpdCheval oLErd U | 7
Override program
bInputOuer
rideReq biwerrideReq P
(o) 23 PLS
f e
bOwerride FXEPG_1 stSystembonitor
Req P Data? [ bnBusy Axis D[0] K200 F¥5PG_1 stnfxisControlData Axis D
(28) U1%G31501 0 MACE [0] uPositioningDperationSpesdOverride O
} I I U1¥GE1513
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Acceleration/deceleration time change program

blnputChangefco bChangedcche
DecTimelizable cTime_Enable
© K25
1t O
i Fx5PGE_ ChargebccDecTime 00A_1 { mA+Fx)
(5] Acc./dec. time SV chanze FB
blnputChangefco bChangedccDe
DecTimeReq cTimes bEMD
H2d
| | BribEM o bENOE —
bChangefccDe
cTime_ Ok
FHEPG_1
{ H DUT: sthodule o bOKB {—
bChangedccDe
cTime bErr
[ K1 :|- LW ubis obErrB O—
bChargetocDecTi
me_Enable uCharngshccD
ecTime uErrld
| } BribEnable auErridUw |- 7
{ k2000 HUD:Hi udNenAccTime
[ [l :|— LD udMNewDecTime

Torque change program

blhputChanze
TorqueReq bChangeTorgueReq
o) #26 PLS

I

bChargeTarg FREPG_1 stSystemblonitarD

LueReq ata? D bnBlusy_Axis DI0] K100 FHEPG_1 stnfxisControData_A
(23) UT¥GE31501.0 hACHS ziz D[O]uMew Torqueyalue D

I I I U1¥E1525

Step operation program

blnputStepO
perationReq bEtepOperationReq P
() #27 PLS
I
bEtepOperati FREPGE_1 stnbxizControlDataZ_ FHEPGE_1 stndxisMonitorData
onReq P Az DIO]bPositioningStart O _Axiz D[O] bStartComplete D k1 F¥EPG_1 stnfxi=ControlData
{25} U1#GE30104.0 1¥GE1TE A iz DI0]uStepMode D
1} 1t |-t UM¥E1544

k1 FX5PG_1 stnAxisControlData

hACH _Axis_ D[0] uStepialidFlag D
U1¥G1E4E
Skip program
blnputSkip
Req bEkipReq P
o) ¥ PLS
I
bEkipReg_ FREPG_1.st3vetemilonitor
P Data2 D brnBusy Axis D[0] b=kipReg
(22) Ui¥G31501 0 T
1 {1
bSkipR=q K1 FHBPG_1 stnAxisControlData
t43] WACAP _Axis D[0]uSkipGarmmand D
} UT¥G1547
F¥5PG_1 stndxisControlData KO bSkipReq
=u iz DI0]uSkip Cormmand D RST
U1¥G1547
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Teaching program

blnputTeac
hingReq
LY

bTeachingReq P
PLS

— |

bTeaching FHEPG_1.stSystermbonitor
Req P Data? D bnBusy Axie D[0]

(23)

bTeachingReq
SET

UT¥GEE1E0T.0
}

-t
bTeaching
Req
(48)

KO uTeachingDiata[2]
MOWP

— |

K2 uTeachingD atal2]
hACHF

FXEPGE 1.0 uTeaching UTeachingDevice[0]

BRTEACH g Datal0]
H1
. . uTeachinzDevice
uTeachineD evice[0] [1] bETeachinereg
RST
{ | 1t .

Continuous operation interrupt program

blputStopContinua

ugOperationReq bEtopContinuousOperationReq P
() #3z FLE
{ |
b2topContinuousOp  FREPGE 1 stSvstemhonitor
erationReq P Data? D brBusy_fxis D[0] k1 FRHEPG_1 stnbxisControlData_Axis D
(25} U1¥GE31501.0 AT [0] ulnterruptionRequest_ContinuousOperation D
1} 1} ¥G1520
Target position change program
blhputTargetPos - FXEPGE_1 st3ystemblonitor
itionCharzeReg  Data2 D brBusy Axis DIO] bTargetPozitio
(o HAS U1¥GI1501.0 SET nChangeReq
1 { |
b ChangePosition
bTargetPositio
(26] RET nChangeReq
T N
W FX5PG_ ChangsPosition 00A_1 [ M+FH
L)) Tarzet position chanze FE
L e
bTargetPosition bChaneePozitio
ChanzeReq nbEND
|} BibEM o HENOE
bChareePositio
n.bok
FXEPG_1
[ ]— DUT:i_sthodule obOKE
bCharzePositio
nbErr
[ K1 ]— W b obErrE
uChangsPo
sition_uErrd
[ K000 } O dPosCheidr o uErrId LW { ]
[K1000000 }| UD:i udPosChespd
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Absolute position restoration program

(o
(32}

23]

(az)

506

FXEPG_1 stEystemMonitorDa  FXEPG_1 stSystemidon  bBazicFara
ta? D bModulehceessFlag D itorDatal D bReady D mSetComp

bAERSTReq P

L1¥G31500.1 LM¥G31500.0 FLS
1t 1t 1t
bAERETReg P BABRETRE
SET
{ |
bABRET b0k bAERET bAbsNG BABRETRE
RST
{ | { t
M FREPG_ABRST 004 _1 { MHFHEH
Absolute position restoration FB
bABRETReq bABRET BEMO
1} BribEM o bENOE
bABRET b
FHEPG
[ } DUT:i_sthMadulz o hOKE
bOutputServolMN
Y0
[ K1 } LW ubxis o bServalN B
blnput&bseBitD bOutput&bsTriode
WA w1
| | B:i babsBitd o habsTrivode B
blnput&bsBit1 bOutputdbsReq
HBO Y2
| | B:i babsBit1 obaibsReq B
bInputTrDataComp bABRET bAbsMNG
Bl
| | E:i b TrDataComp obAbMGE
uABRST u
AbsErrld
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o_udbsErr UM [

obErrE

1

hl

bABRST bErr

uABRST u
Errld
o LErdUW

[




Restart program

18.3 Example Positioning Program Using Labels

blhputRestart
Req bRestartReg
o) #B SET
—M
bRestart_bOk R p————
(21 | e
I
b FHEPG Restart 0041 { WX
(42} Restart FB
e
bRestartReq bRestgt_bEN
— | B:ibEM o BENDE O—
bResztart hOk
FHEPG1
[ HDUT: sthiodule o hOKE 'S,
bRestart bErr
[ K1 Huwiusxis obErrB {—
uRestart_
LErrd
o uErrId:LIW -I: ]
Module initialization program
blnputhitialize
ParameterReq blnitializePararme
O] #34 SET terReq
—N
blnitializeFara
meter bOk binitializeParame
(25) RET terReq
}
M F¥EPG ThitializePararmeter 004 1 § M4FH
FParameter initialization FB
(51)
e
blnitializeFara binitializeParame
meterReq ter bEMO
— | BiibEN o bhENOE
blnitializePararne
ter bOk
FXEPG_1
' HoUTH sthiadule o hOKE
blnitializeParame
ter bErr
obErrE
ulnitializePara
meter uErrld
ouErrId U |- 1
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Module backup program

bInputirite
FlazhReq bWriteF lashReq
oy #E SET
! I
biriteF lazh
b0k bWriteF lashReq
(0] RST
I
R FHEPG W iteF lash 008 1 { WHFX|
(58) Flagh ROM writing FBE
e
biliriteFlach bWriteF lash bENO
Req
— | Bl bEM o bEMOE
bWriteF lash_bOk
FHEPG_1
[ HDUT: sthodule o hOKEB
biriteF lash bErr
ohErrB
UiiriteF las
h_uErrId
o uErrId LW -I: ]

18 PROGRAMMING
508 18.3 Example Positioning Program Using Labels




Error reset program

FREPGE_ 1 stnéxizhanitarData_ bE rrReadR
&xis_D[0] bErrorDetection D rrEadReq
o U1¥GE17 0
{ }
F¥EPGE_1 stndxishonitorData_
ocis D[0] uStatus D 5
U1#G817.9
1L
L
bInputErrResetReq m
(26) 3G PLS
H SR
h_FREPGE_OperateError 004 1 { MHFXEP]
{4g) Error operation FE
Sy
bErrReadReq bOpirEa;:qegrrori
| | BribEN obENOE
boperateError_
bk
FHEPG1
[ ]— DUT:i_sthodule o bOKE
bOperateErrar_
bhdoduleErr
[ k1 ]—UW:i_u.t’-‘«xis o bhModuleErrB
bErrResetReq uOperateErrar_
ubdodul=Errld
| | B bErrReset o_ubdoduleErrId LW -[ ]
bOperateErrar_
bhdoduleWwarn
o_bhoduleiarnB
uOperateError_
ubdoduleiWarnld
a uboduleWarnid U |{ I
bOperateError_
bErr
o bErrB
uOperateError_
LErrid
o UErFId LW { ]
Stop program
blhput=StopReq EStopReq P
o) a3z PLS
|
I
biStopReq P FHEPG_1 stnfxisControData?_fxis
(20) SET Dl0lusxisStop DO
— | LM¥GE30100.0
blputStopRed FREPG strbcisbontroData? Axis
{a7) w37 RET DI0]ubxisStop DO
—F UNM¥GE30100.0
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19 TrROUBLESHOOTING

This chapter describes errors that may occur when the positioning module is used, and those troubleshooting.

19.1 Troubleshooting Procedure

If a problem occurs, perform troubleshooting by following the procedure below.

1. Check that each module is mounted correctly.
L[TIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

2. Check the LEDs on the CPU module.
[TIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

3. Check that each module is operating correctly with its LEDs. (==~ Page 510 Checks with LEDs)

4. Check the GX Works3 positioning monitor screen for any module errors. (=5~ Page 511 Check of module status)

Checks with LEDs

By checking the display status of LEDs, the problem can be primarily diagnosed without GX Works3 and the cause is
narrowed down.

The positioning module status can be checked with the RUN LED and the ERROR LED. The following table lists the
positioning module status and the corresponding LED displays.

O: OFF, W: ON, @: Flashing (flashing interval: ON: 200 ms/OFF: 200 ms)

Positioning LED display Description Indication
module status
Power is off AX10 POWERO Positioning module power is off —
AX20 RUNO
ERRORO
Normal operation AX10O POWERHN Axes stopped —
(RUN LED is ON, AX20 RUNNE Axes on standby
ERROR LED is ERRORO
OFF) AX1H POWERNE Axes in operation The LED remains on from the positioning start until the axis
AX20O RUNE stops at completion of positioning or with an error.
ERRORO
Operation failure AX1@ POWERNE Minor error Check the error code of the error using the positioning monitor
AX20 RUNE window of GX Works3 and take the action according to the list of
ERRORN error codes.
AX10 POWERE Moderate error
AX20 RUNE
ERROR@®
AX10 POWERN Error (Initialization not completed)
AX20 RUNO
ERRORO

All LEDs are off

Check item Action

The power is not supplied. Check that the voltage supplied to the positioning module is within the rated
range.

The power supply connector is not connected correctly. Check if the power connector is inserted correctly.

The power cable is not wired correctly. Check for any issues in the wiring to the external power supply.
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The power is not supplied. Check that the voltage supplied to the CPU module is within the rated range.

The capacity of the power supply module is not sufficient. Calculate the total current consumption of mounted CPU module, I/O
modules, and intelligent function modules and check that the power capacity
is sufficient.

Modules are not connected correctly. Check if the extension cable is inserted correctly.

A minor error has occurred. Check the error code and take the action.

A moderate error has occurred. An error may have occurred on the CPU module. Check the error on the CPU
module and take the action.

Check of module status

Error codes (warning codes) and error logs for the positioning module can be checked with the GX Works3 module

diagnostics screen.

RS e — e
:| E FX5-20PG-P | [ ']
F/W Version Booter F/W Version HYW Version Executs Stop Manitoring

koot |— |—

Emor Infi X Module Inf on List

Detailed Informaticn Positicning information IjO signals = o
Axis No.:1 Input signal 1:0002
Occurrence data No.:0 Input signal 2:0000
Starting s No.:1 Output signal 1:0000
Start data No.:0 Output signal 2:0001 =
Occurrence timing : At start [bD to bi support for axis 1 to 2] Lower
Occurrence point No.:0 limit signal: 0000
Starting point No.:0 Upper limit signal:0000 -
Current feed value (Axis 1):0 Drive unit READY sign=l:0000
Current feed value {Axis 2):0 Stop signal:0000
Zero signal: D000
Mear-point dog signal:0000
(Craatz File.
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19.2 Troubleshooting by Symptom

A motor does not rotate

The check items and actions are listed below.

Check item

Action

PLC READY signal is off.

Review and edit the program so that [Cd.190] PLC READY signal turns on.

The drive unit is not powered on.

Power on the drive unit.

An error may have occurred on the drive unit.

Check the error code of the drive unit and take the action.

The positioning module is not wired to the drive unit correctly.

Check and correct the wiring between the positioning module and the drive
unit.

The drive unit is not wired to the motor correctly.

Check and correct the wiring between the drive unit and the motor.

The limit signals are not wired correctly.

Check the wiring and logic setting of the limit signals and correct them.

An error may have occurred on the positioning module. (The ERROR LED is
on or flashing.)

Check the error code and take the action.

1: Stopped is stored in [Md.26] Axis operation status.

* Review the stop program.
+ Check that Stop signal (STOP) is not accidentally input.

The value in [Md.20] Current feed value did not change even after the
execution of positioning.

Review the start program.

The number of input pulses in the monitor of the drive unit did not change
even after the execution of positioning.™

Refer to the manual for the drive unit used and check that the function to
suppress the motor rotation is not working.

The pulse output mode setting does not meet the specifications of the drive
unit.

Set a value in [Pr.5] Pulse output mode so that the setting meets the
specifications of the drive unit.

The output logic setting of the command pulse signal does not meet the

specifications of the drive unit.

Set the logic of the command pulse signal ([Pr.23] Output signal logic
selection: b0) so that the setting meets the specifications of the drive unit.

*1

Check this item only when the drive unit has a monitor function of the number of input pulses.

If a motor does not rotate even after the above items are checked, the possible cause is a module failure. Please consult your

local Mitsubishi representative.

A motor does not rotate as intended

The check items and actions are listed below.

HA motor rotates only in one direction

Check item

Action

The wiring is not correct.

Check that the signal line of the pulse output (for axis 1, connector pin No.
A15 to A18) is correctly wired and not disconnected.

The pulse output mode setting does not meet the specifications of the drive
unit.

Set a value in [Pr.5] Pulse output mode so that the setting meets the
specifications of the drive unit.

WA motor rotates in the reverse direction

Check item

Action

The wiring is not correct.

Check that the signal line of the pulse output (for axis 1, connector pin No.
A15 to A18) is correctly wired (CW and CCW or A phase and B phase is not
reversely wired).

The setting of [Pr.6] Rotation direction setting and the logic of the command
pulse signal ([Pr.23] Output signal logic selection: b0) do not match the setting
of the drive unit.

Set the value in [Pr.6] Rotation direction setting and set the logic of the
command pulse signal ([Pr.23] Output signal logic selection: b0) so that they
meet the setting of the drive unit.
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BA motor does not rotate at the set speed

Check item

Action

The value in [Md.28] Axis feedrate is same with or different from the set
speed.

[When the value in [Md.28] Axis feedrate is same with the set speed]

+ Using a 16-bit electronic gear: Check that settings of [Pr.2] No. of pulses per
rotation (16 bits), [Pr.3] Movement amount per rotation (16 bits), and [Pr.4]
Unit magnification are appropriate for the system.

+ Using a 32-bit electronic gear: Check that settings of [Pr.2] No. of pulses per
rotation (32 bits) and [Pr.3] Movement amount per rotation (32 bits) are
appropriate for the system.

» When the drive unit has the electronic gear function, check that the settings
meet the system.

[When the value in [Md.28] Axis feedrate is different from the set speed]
» Check that the speed is not limited by the value in [Pr.8] Speed limit value.
* In JOG operation, check that the speed is not limited by the value in [Pr.31]
JOG speed limit value.
* Check that "[Cd.181] Forward JOG start signal" or "[Cd.182] Reverse JOG
start signal" do not repeatedly turn on and off during JOG operation.

HThe object did not reach the set position

Check item

Action

The value in [Md.20] Current feed value is same with or different from the set
position.

[When the value in [Md.20] Current feed value has reached the set position]

« Using a 16-bit electronic gear: Check that settings of [Pr.2] No. of pulses per
rotation (16 bits), [Pr.3] Movement amount per rotation (16 bits), and [Pr.4]
Unit magnification are appropriate for the system.

+ Using a 32-bit electronic gear: Check that settings of [Pr.2] No. of pulses per
rotation (32 bits) and [Pr.3] Movement amount per rotation (32 bits) are
appropriate for the system.

* When the drive unit has the electronic gear function, check that the settings

meet the system.

[When the value in [Md.20] Current feed value has not reached the set
position]
« If the motor is stopped by [Cd.180] Axis stop signal or Stop signal (STOP),
the [Md.26] Axis operation status changes to "1: Stopped".
« If the motor is stopped with an axis error, "-1: Error" is stored in [Md.26] Axis
operation status. Check the error code and take the action described in the
following.

==~ Page 522 List of Error Codes
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19.3 Error and Warning Details

Error type

Errors detected by the MELSEC iQ-F series modules are classified into three levels: major error, moderate error, and minor
error.

The positioning module detects moderate errors and minor errors.

Moderate errors and minor errors include parameter setting range errors and errors at the operation start or during operation.

Parameter setting range errors

Parameters are checked on the rising edge of [Cd.190] PLC READY signal (turning on of the signal) and if the setting of a
parameter is not correct, an error occurs.

Check that the READY signal ([Md.140] Module status: b0) does not turn on when this error occurs.

To clear this error, set the correct value in the parameter with the error and turn on [Cd.190] PLC READY signal.

Errors at the operation start or during operation

There are the errors that occur at the start or during operation in positioning control, JOG operation, or inching operation.

If an axis error has occurred during interpolation operation, Error No. is stored both in the reference axis and in the

interpolation axis.

Note that Error No. is not stored in the axis to be interpolated or simultaneous starting axis for the following cases.

» The interpolation axis is BUSY

Axis error No. is stored only in the reference axis during analysis of positioning data.

« An error has occurred in positioning data or parameters that are not related to interpolation control

Axis error No. is stored only in the reference axis during analysis of positioning data.

» An error has occurred before the execution of simultaneous start of positioning (such as invalid axis No. and other axis
BUSY)

Error before simultaneous start (error code: H1990, H1991) is stored in the starting axis.

+ An error has occurred after the execution of simultaneous start of positioning (such as positioning data error and software
stroke limit error)

The corresponding error code is stored in the axis where the error has occurred.

Simultaneous start not possible (error code: 199EH) is stored in all axes where the error has not occurred because the

simultaneous start cannot be carried out. "-1: Error" is stored in [Md.26] Axis operation status of the axis where the error has

occurred.

If an error occurs during operation, any moving axis decelerates to a stop and "-1: Error" is stored in [Md.26] Axis operation

status. During interpolation operation, if an error occurs even in one axis, all axes decelerate to a stop.
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Error code classification

Error level Error code

Error type

Moderate error 3000H to 3BFFH

H/W error

Minor error 17COH to 17DFH

Module extension parameter file error

1800H to 185FH

Error at interrupt function setting range check

1860H to 18BFH

Dedicated instruction error

1900H to 193FH

Error common to positioning control

1940H to 197FH

Error at OPR or absolute position restoration

1980H to 198FH

Error in manual control

1990H to 19EFH

Error in positioning operation

19F0H to 19FFH

Block start data setting error

1A00H to 1AOFH

Condition data setting error

1A10H to 1A5FH

Positioning data setting error

1A60H to 1A9FH

Error at basic parameter setting range check

1AAOH to 1AFFH

Error at detailed parameter setting range check

1BOOH to 1B3FH

Error at OPR parameter setting range check

1B40H to 1B9FH

Error at extension/system parameter setting range check

Error storage

If a moderate error or a minor error has occurred, Error detection signal turns on, and the corresponding error code is stored

in the following buffer memory address of [Md.23] Axis error No. Every time an error occurs, [Md.23] Axis error No. is

overwritten with the latest error code.

Axis No. Buffer memory address

Error detection signal ([Md.31] Status: b13) [Md.23] Axis error No.
1 817 806
2 917 906

If any of the following errors is detected, the error code is stored in [Md.23] Axis error No. of axis 1.

1080H: Flash ROM write number error
1800H: Interrupt factor setting error

1930H: Hold error

* 1931H: Flash ROM write error

* 1932H: Flash ROM sum check error
+ 3001H: Fault

» 3002H: Internal circuit fault

» 3020H: CPU module error

+ 3022H: System bus error

1801H: Axis No. for interrupt factor setting error
190AH: PLC READY OFF — ON during the BUSY state
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Warning type

Warnings include the ones that occur in each operation (positioning operation, manual pulse generator operation, and JOG
operation) and the ones that occur in the settings common to positioning control.

Warning classification

Warning code Warning type

0900H to 093FH Warning common to positioning control

0980H to 098FH Warning in manual operation (JOG operation and manual pulse generator operation)
0990H to 09EFH Warning in positioning operation

0A10H to OA5FH Warning at positioning data setting range check

09FOH to 09FFH Block start data setting warning

0BOOH to 0BO2H Extension parameter acquisition warning

Warning storage

If a warning has occurred, the corresponding warning code is stored in the following buffer memory address of [Md.24] Axis

warning No.
Axis No. Buffer memory address ([Md.24] Axis warning No.)
1 807
2 907

If a warning has occurred in positioning operation, 1 is stored in the following buffer memory address of [Md.31] Status, Axis
warning detection (b9).

Axis No. Buffer memory address ([Md.31] Status)
1 817
2 917
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Clearing errors or warnings

Eliminate the cause of an error or warning by referring to the actions described in the following, and clear the error or warning

using the error reset.
[=5~ Page 518 List of Warning Codes
[=5~ Page 522 List of Error Codes

Clearing errors/warnings by each axis

By setting 1 to the following buffer memory address of [Cd.5] Axis error reset, the error or warning is cleared after the

completion of the processing below.

Axis No. Buffer memory address ([Cd.5] Axis error reset)
1 1502
2 1602

HProcessing

* Error detection signal ([Md.31] Status: b13) is turned off

» [Md.23] Axis error No. is cleared.

» [Md.24] Axis warning No. is cleared.

* The value in [Md.26] Axis operation status changes from "-1: Error" to "0: Standby".
» [Md.31] Status, Axis warning detection (b9) is turned off

Clearing errors/warnings of all axes collectively

By setting 1 to [Cd.49] All axes error reset, errors or warnings of all axes are collectively cleared.

Axis No. Buffer memory address ([Cd.49] All axes error reset)
All axes 1933
HProcessing

« Error detection signal ([Md.31] Status: b13) is turned off

* [Md.23] Axis error No. is cleared.

* [Md.24] Axis warning No. is cleared.

» The value in [Md.26] Axis operation status changes from "-1: Error" to "0: Standby".
» [Md.31] Status, Axis warning detection (b9) is turned off
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19.4 List of Warning Codes

Warning
code

Warning name

Cause and description

Action

EWarning common to positioning control

0900H Start during The start request has been performed while the axis is in | Do not perform the start request while the axis is in BUSY
operation BUSY state. state.
[Operation of when the warning has occurred]
The operation is continued.
0901H Deviation counter The deviation counter clear has been requested while the | Do not request the deviation counter clear while the axis
clear request axis is in BUSY state. is in BUSY state.
[Operation of when the warning has occurred]
The deviation counter clear request is ignored.
0902H Restart not possible | The restart command has been performed when the axis | Perform the restart command when the axis operation
operation status is not Stopped. status is stopped.
[Operation of when the warning has occurred]
The operation is continued.
0903H Teaching in BUSY The teaching has been requested while the axis is in Request the teaching when the axis is not in BUSY state.
BUSY state.
[Operation of when the warning has occurred]
An error occurs in the axis that is subject to the teaching.
0904H Less than speed 1 The speed changed with the override function became Set a value for the override function so that the changed
less than 1 in the unit that is currently set. speed becomes 1 or more in the unit that is currently set.
[Operation of when the warning has occurred]
The operation is controlled at the speed of 1.
0905H PLC READY ON The write request to the flash ROM has been performed | Perform the write request to the flash ROM while
write while [Cd.190] PLC READY signal is on. [Cd.190] PLC READY signal is off.
[Operation of when the warning has occurred]
Data is not written to the flash ROM.
0906H lllegal override A value other than 0 to 300 is set in [Cd.13] Positioning Correct the value within the setting range. For details,
value operation speed override. refer to [==~ Page 471 [Cd.13] Positioning operation
[Operation of when the warning has occurred] speed override.
The speed is changed as 300 is set.
0907H Outside new torque | The value setin [Cd.22] New torque value is greater than | Set the value equal to or smaller than [Pr.17] Torque limit
value range the value in [Pr.17] Torque limit setting value. setting value to [Cd.22] New torque value.
[Operation of when the warning has occurred] For details, refer to the following.
The torque is controlled with the value in [Pr.17] Torque =~ Page 397 [Pr.17] Torque limit setting value
limit setting value. = Page 474 [Cd.22] New torque value
0908H Below bias speed The value in [Da.8] Command speed is smaller than the | Correct the values in [Da.8] Command speed/[Pr.7] Bias
value in [Pr.7] Bias speed at start. speed at start so that the command speed is equal to or
[Operation of when the warning has occurred] greater than the bias speed at start.
The positioning is performed at the speed of [Pr.7] Bias For details, refer to the following.
speed at start. =~ Page 389 [Pr.7] Bias speed at start
=~ Page 428 [Da.8] Command speed
0909H Analysis mode The value in [Cd.43] Analysis mode setting has been Do not change the value in [Cd.43] Analysis mode setting
change in BUSY changed while the axis is operating. when the axis operation status is not Standby.
[Operation of when the warning has occurred]
The change of [Cd.43] Analysis mode setting is ignored.
090AH PLC READY ON The read request from the flash ROM has been Perform the read request from the flash ROM while
read performed while [Cd.190] PLC READY signal is on. [Cd.190] PLC READY signal is off.
[Operation of when the warning has occurred]
Data is not read from the flash ROM.
090BH Restart not possible | The restart command has been performed in pre- Do not perform the restart command in pre-analysis

analysis mode.
[Operation of when the warning has occurred]
The positioning does not restart.

mode. (The warning code: 0902H is recognized prior to
090BH.)

EWarning in manual operation (JOG operation and manual pulse generator operation)

0980H

Speed change
during deceleration

The speed change has been requested while the
operation is decelerating to a stop by turning off of the
JOG start signal.

[Operation of when the warning has occurred]

The speed is not changed.

Do not change JOG speed while the operation is
decelerating by turning off of the JOG start signal.

518
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Warning
code

Warning name

Cause and description

Action

0981H

JOG speed limit
value

JOG speed at the start is over the speed set in [Pr.31]
JOG speed limit value.

[Operation of when the warning has occurred]

JOG operation is controlled at the speed set in [Pr.31]
JOG speed limit value. (In speed limit flag is on while the
speed is limited with [Pr.31] JOG speed limit value.)

Correct the value within the setting range. For details,
refer tol~=~ Page 403 [Pr.31] JOG speed limit value.

0982H

JOG speed limit
value

A value greater than the one in [Pr.31] JOG speed limit
value has been set to change the speed during JOG
operation.

[Operation of when the warning has occurred]

JOG operation is controlled at the speed set in [Pr.31]
JOG speed limit value. (In speed limit flag is on while the
speed is limited with [Pr.31] JOG speed limit value.)

Correct the value within the setting range. For details,
refer tol=~ Page 403 [Pr.31] JOG speed limit value.

0988H

Outside manual
pulse generator
input magnification
range

A value of 0, 10001, or greater is set in [Cd.20] Manual

pulse generator 1 pulse input magnification.

[Operation of when the warning has occurred]

* Avalue of 10001 or greater is set as the input
magnification: Set the value to 10000.

+ Avalue of 0 is set as the input magnification: Set the
value to 1.

Correct the value within the setting range. For details,
refer tol~=~ Page 473 [Cd.20] Manual pulse generator 1
pulse input magnification.

EWWarning in positioning operation

0990H

Deceleration/stop
speed change

The speed change has been requested while the
operation is decelerating or stopped.

[Operation of when the warning has occurred]
The speed is not changed.

Do not request the speed change during the deceleration
by a stop command, the operation stop, or the automatic
deceleration in the position control.

0991H

Speed limit value
over

A value greater than the one in [Pr.8] Speed limit value

has been set to change the speed during operation.

[Operation of when the warning has occurred]

* The speed is controlled with the value in [Pr.8] Speed
limit value.

* In speed limit flag is on.

Correct the changed value within 0 to [Pr.8] Speed limit
value. For details, refer to (==~ Page 471 [Cd.14] New
speed value.

0992H

M code ON signal
ON

M code ON signal is on when the positioning data where
"11: Continuous path control" is set in [Da.1] Operation
pattern has been executed.

[Operation of when the warning has occurred]

The execution of positioning data is continued.

Check and correct the on/off timing of [Cd.7] M code ON
signal OFF request.

0993H

Speed-position
switching signal ON
during acceleration

A speed-position switching signal has been turned on
while the operation is accelerating in speed-position
switching control (INC mode).

[Operation of when the warning has occurred]

The operation is continued.

Do not turn on a speed-position switching signal during
acceleration.

0994H

Insufficient
remaining distance

The operation has been interrupted with [Cd.18]
Continuous operation interrupt request when the
remaining distance is not enough for the deceleration.
[Operation of when the warning has occurred]

WAt the command speed change

The speed close to [Cd.14] New speed value is applied
to the change.

WAt the target position change

The target position is changed after the speed is adjusted
to be closer to [Cd.28] Target position change value (new
speed). (When "11: Continuous path control" is set in
[Da.1] Operation pattern, the descriptions above are not
applied.)

Turn on the request when the remaining distance is
sufficient.

0995H

Insufficient
remaining distance

The speed change has been requested when the
remaining distance is not enough for the speed change.
[Operation of when the warning has occurred]

WAt the command speed change

The speed close to [Cd.14] New speed value is applied
to the change.

WAt the target position change

The target position is changed after the speed is adjusted
to be closer to [Cd.28] Target position change value (new
speed). (When "11: Continuous path control" is set in
[Da.1] Operation pattern, the descriptions above are not
applied.)

Turn on the request when the remaining distance is
sufficient.
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Warning Warning name Cause and description Action
code
0996H Step not possible 1: Step continue is set in [Cd.36] Step start request when | Do not set 1: Step continue in [Cd.36] Step start request
0: Do not carry out step operation is set in [Cd.35] Step when 0: Do not carry out step operation is set in [Cd.35]
valid flag or "-2: Step standby" is not set in [Md.26] Axis Step valid flag or "-2: Step standby" is not set in [Md.26]
operation status. Axis operation status.
[Operation of when the warning has occurred]
The step does not start.
0997H lllegal external Avalue outside the setting range is set in [Pr.42] External | Correct the value within the setting range. For details,
command function command function selection of detailed parameter 2. refer tol==~ Page 410 [Pr.42] External command function
[Operation of when the warning has occurred] selection.
Nothing changes in the operation even if External
command signal has been tuned on.
0998H Insufficient Movement amount is not enough for automatic Set the address or movement amount necessary for the
movement amount deceleration. deceleration to positioning data.
[Operation of when the warning has occurred]
The positioning stops immediately when the object has
reached the positioning address.
0999H lllegal teaching data | The positioning data No. outside the setting range is set. | Set the positioning data No. within the setting range. For
No. [Operation of when the warning has occurred] details, refer tol== Page 478 [Cd.39] Teaching
The teaching is not performed. positioning data No.
099AH lllegal teaching data | The value outside the setting range is set in [Cd.38] Correct the value within the setting range. For details,
selection Teaching data selection. refer tol~=~ Page 478 [Cd.38] Teaching data selection.
[Operation of when the warning has occurred]
The teaching is not performed.
099BH Target position The target position change has been requested while the | Do not turn on Target position change request flag while
change not possible | control other than ABS1 and INC1 in [Da.2] Control the control other than ABS1 and INC1 in [Da.2] Control
method is being executed. method is being executed.
[Operation of when the warning has occurred]
The target position is not changed.
099CH Target position Target position change request flag has been turned on Do not turn on Target position change request flag when
change not possible | in continuous path control. Continuous path control is set.
[Operation of when the warning has occurred]
The target position is not changed.
099DH Target position The target position change has been requested while the | Do not turn on Target position change request flag during
change not possible | operation is decelerating to a stop. deceleration stop.
[Operation of when the warning has occurred]
The target position is not changed.
099EH Target position The target position change has been requested when Do not turn on Target position change request flag when
change not possible | Speed change 0 flag ([Md.31] Status: b10) is on. Speed change 0 flag ([Md.31] Status: b10) is on.
[Operation of when the warning has occurred]
The target position is not changed.
099FH Target position The value set in [Cd.27] Target position change value Correct the value in [Cd.27] Target position change value
change not possible | (new address) is outside the software stroke limit range (new address) if it is outside the software stroke limit
(+). range (+). For details, refer to[~=~ Page 476 [Cd.27]
[Operation of when the warning has occurred] Target position change value (new address).
The target position is not changed.
09A0H Target position The value set in "[Cd.27] Target position change value Correct the value in "[Cd.27] Target position change
change not possible | (new address)" is outside the software stroke limit range | value (new address)" if it is outside the software stroke
(). limit range (-). For details, refer tol~=~ Page 476 [Cd.27]
[Operation of when the warning has occurred] Target position change value (new address).
The target position is not changed.
09A1H Target position When the unit is degree, the value other than 0 to Correct the value of [Cd.27] Target position change value
change not possible | 359.99999 is set in [Cd.27] Target position change value | (new address) within the setting range. For details, refer
(new address). tol== Page 476 [Cd.27] Target position change value
[Operation of when the warning has occurred] (new address).
The target position is not changed.
09A2H Pre-analysis A positioning start trigger has been input before 1: Start positioning after 1: Analysis completed is stored in
incomplete start Analysis completed is stored in [Md.61] Analysis [Md.61] Analysis complete flag.
complete flag.
[Operation of when the warning has occurred]
A pulse output starts once positioning data analysis is
completed and 1: Analysis completed is stored in [Md.61]
Analysis complete flag.
09A4H Manual control start | The manual control is started in pre-analysis mode. Perform the manual control after 0: Normal analysis

in pre-analysis
mode

[Operation of when the warning has occurred]
The manual control does not start.

mode is set in [Cd.43] Analysis mode setting.
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Warning
code

Warning name

Cause and description

Action

09A6H

Step start disabled

1: Step continue has been set in [Cd.36] Step start
request in pre-analysis mode.

[Operation of when the warning has occurred]

The step does not start.

Do not set 1: Step continue in [Cd.36] Step start request
in pre-analysis mode.

Positioning data analysis has been performed after 1:
Carry out step operation was set in [Cd.35] Step valid
flag.

[Operation of when the warning has occurred]

The step operation is not performed.

Do not set 1: Carry out step operation in [Cd.35] Step
valid flag.

09A7H

Positioning start
signal input at quick
external start

Positioning start signal has been input when 0: Start with
external command is set in [Pr.42] External command
function selection and 1: External command valid is set in
[Cd.8] External command valid.

[Operation of when the warning has occurred]

The positioning does not start.

Do not input Positioning start signal.

09A8H

Pre-analysis not
possible

A value other than 1 to 600 has been set in [Cd.3]
Positioning start No. during positioning data analysis in
pre-analysis mode.

[Operation of when the warning has occurred]

After the start trigger is input, the same operation in
normal analysis mode is started while the state remains
in pre-analysis mode.

Set a value within 1 to 600 in [Cd.3] Positioning start No.

09A9H

Pre-analysis not
possible

The axis to be interpolated is not in pre-analysis mode
during positioning data analysis in pre-analysis mode.
[Operation of when the warning has occurred]

After the start trigger is input, the same operation in
normal analysis mode is started while the state remains
in pre-analysis mode.

Change the state of the axis to be interpolated to pre-
analysis mode as well.

EWarning at positioning data setting range check

0A10H

Outside command
speed range

The speed set in [Da.8] Command speed is over the

speed set in [Pr.8] Speed limit value.

[Operation of when the warning has occurred]

« [Da.8] Command speed is controlled with [Pr.8] Speed
limit value.

« In speed limit flag is on.

« Correct a value in [Da.8] Command speed within the
setting range. For details, refer tol["=~ Page 428 [Da.8]
Command speed.

« Correct the set value in the [Cd.13] Positioning
operation speed override. For details, refer tol=~ Page
471 [Cd.13] Positioning operation speed override.

MBlock start data setting warning

09FOH No operation The 50th point of block start data is set to Continue when | Set the 50th point of block start data to End.
termination setting the positioning has been performed with block start data.
[Operation of when the warning has occurred]
The operation ends.
09F1H FOR to NEXT nest FOR to NEXT is nested. Do not configure FOR to NEXT nest construction.

construction

[Operation of when the warning has occurred]
The operation is continued.

HExtension parameter acquisition warni

ng

0BOOH Extension Extension parameters have not been acquired. (no file) Write extension parameters to the storage location set in
parameter [Operation of when the warning has occurred] the extension parameter storage setting, and change the
acquisition error The setting values of extension parameters of buffer CPU module status from STOP to RUN.
memory become as follows.
» Power-on: Factory default setting value
* Running: Setting value just before RUN
0BO1H Extension Extension parameters have not been acquired. (data Write extension parameters to the storage location set in
parameter error) the extension parameter storage setting, and change the
acquisition error [Operation of when the warning has occurred] CPU module status from STOP to RUN.
The setting values of extension parameters of buffer
memory become factory default setting values.
0B0O2H Extension Extension parameters have not been acquired. (retry » Change the CPU module status from STOP to RUN.
parameter count over) « Set Positioning module in the extension parameter

acquisition error

[Operation of when the warning has occurred]
The setting values of extension parameters of buffer
memory become factory default setting values.

storage setting.
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19.5 List of Error Codes

Error code | Error name

| Cause and description

Action

BError common to the CPU

1080H

Flash ROM write
number error

Writing to the flash ROM has been executed more than
25 times in a row with the program.

[Operation of when the error has occurred]

Data is not written to the flash ROM.

« Correct the program so that writing to the flash ROM is
not executed in a row. (The number of write accesses
to the flash ROM can be checked with [Md.19] No. of
write accesses to flash ROM.)

« If this error has occurred when the module is used
correctly, data can be written after the error is reset, the
system is powered off and on, or the CPU module is
reset.

BModule extension parameter file error

17C3H Module extension The "Extended parameter storage setting” is set to Check the free space on the data memory of the CPU
parameter writing "CPU", and error has occurred while executing module and the SD memory card, and execute the module data
error data backup function or module data initialization backup function or the module data initialization function.
function.
[Operation of when the error has occurred]
The module data backup function or the module data
initialization function does not operate.
17C4H Module extension The "Extended parameter storage setting” was set to Execute the module data backup function or the module

parameter writing
error

"CPU", and the module data backup function or module
data initialization function was executed while the CPU
module was in the RUN state.

[Operation of when the error has occurred]

The module data backup function or the module data
initialization function does not operate.

data initialization function when the CPU module is in the
STOP state.

HError at interrupt function setting range check

1800H Interrupt factor The value outside the setting range is set in the interrupt | Correct the value of the interrupt factor setting and turn
setting error factor setting. on [Cd.190] PLC READY signal.
[Operation of when the error has occurred]
The interrupt function does not operate.
1801H Axis No. for The value outside the setting range is set in the axis No. | Correct the value of the axis No. for interrupt factor and

interrupt factor
setting error

for interrupt factor.
[Operation of when the error has occurred]
The interrupt function does not operate.

turn on [Cd.190] PLC READY signal.

MDedicated instruction error

1860H Dedicated The G.ABRSTO instruction has been executed when the | Set 0 in the status when executing the G.ABRSTO
instruction error value other than 0 is stored in the status. (at the instruction. Refer to LLIMELSEC iQ-F FX5 Programming
communication start with a servo amplifier) Manual (Instructions, Standard Functions/Function
[Operation of when the error has occurred] Blocks) for more information.
The positioning function corresponding to each dedicated
instruction is not executed.
1861H Dedicated The status has been changed during absolute position Do not change the status during absolute position
instruction error restoration (during communication with a servo amplifier) | restoration by the G.ABRSTO instruction. Refer to
by the G.ABRSTO instruction. LIIMELSEC iQ-F FX5 Programming Manual
[Operation of when the error has occurred] (Instructions, Standard Functions/Function Blocks) for
The positioning function corresponding to each dedicated | more information.
instruction is not executed.
1862H Dedicated The GP.PSTRT Oinstruction has been executed when a | Choose the start number within the setting range when
instruction error value other than 1 to 600, 7000 to 7004, and 9001 to executing the GP.PSTRTO instruction. Refer to
9004 is stored in the start No. LIIMELSEC iQ-F FX5 Programming Manual
[Operation of when the error has occurred] (Instructions, Standard Functions/Function Blocks) for
The positioning function corresponding to each dedicated | more information.
instruction is not executed.
1863H Dedicated The GP.TEACHO instruction has been executed when a | Set 0 or 1 in the teaching data selection when executing

instruction error

value other than 0 and 1 is set in the teaching data
selection.

[Operation of when the error has occurred]

The positioning function corresponding to each dedicated
instruction is not executed.

the GP.TEACHO instruction. Refer to LLIMELSEC iQ-F
FX5 Programming Manual (Instructions, Standard
Functions/Function Blocks) for more information.
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Error code Error name Cause and description Action
1864H Dedicated The GP.TEACHO instruction has been executed when a | Set the value within the setting range in the teaching
instruction error value other than 1 to 600 is set in the teaching positioning | positioning data No. (1 to 600) when executing the
data No. GP.TEACHO instruction. Refer to LLIMELSEC iQ-F FX5
[Operation of when the error has occurred] Programming Manual (Instructions, Standard Functions/
The positioning function corresponding to each dedicated | Function Blocks) for more information.
instruction is not executed.
1865H Dedicated The G.ABRSTO, GP.PSTRTO, or GR.TEACHO Do not specify a non-existent axis as the target of the
instruction error instruction has been executed with a non-existent axis instruction when executing the G.ABRSTO,
being specified as the target of the instruction. GP.PSTRTO, or GPR.TEACHO instruction. Refer to
[Operation of when the error has occurred] LIIMELSEC iQ-F FX5 Programming Manual
The positioning function corresponding to each dedicated | (Instructions, Standard Functions/Function Blocks) for
instruction is not executed. more information.
1867H Dedicated The interface of the CPU module does not match the Check the dedicated instruction that is being executed. If
1868H instruction I/F error | interface of the positioning module. the instruction has no problem, the possible cause is a
[Operation of when the error has occurred] module failure. Therefore replace the module with
1869H The specified dedicated instruction is not accepted. another one. Refer to LLIMELSEC iQ-F FX5
Programming Manual (Instructions, Standard Functions/
Function Blocks) for more information.
1870H Dedicated The G.ABRSTO instruction was executed when [Cd.190] | Execute the G.ABRSTO instruction when the [Cd.190]
instruction error PLC READY signal turned on. PLC READY signal is off.
[Operation of when the error has occurred]
The absolute position restoration is not performed.
18BOH Error at switching « Input signals other than Module access flag ([Md.140] » Switch the operation mode after checking that all the
from normal Module status: b1) are on when switching from the input signals other than Module access flag ([Md.140]
operation mode to normal operation mode to the amplifier-less operation Module status: b1) are off.
amplifier-less mode. + Switch the operation mode after confirming that the
operation mode « The module was switched from the normal operation module is not in the test mode.
mode to the amplifier-less operation mode during test
mode.
[Operation of when the error has occurred]
The operation mode is not switched.
18B1H Error at switching Input signals other than Module access flag ([Md.140] Switch the operation mode after checking that all the

from amplifier-less
operation mode to
normal operation
mode

Module status: b1) are on when switching from the
amplifier-less operation mode to normal operation mode.
[Operation of when the error has occurred]

The operation mode is not switched.

input signals other than Module access flag ([Md.140]
Module status: b1) are off.

BError common to positioning control

1900H PLC READY OFF [Cd.190] PLC READY signal has been turned off during Correct the program with which [Cd.190] PLC READY
during operation operation. signal is turned on or off.
[Operation of when the error has occurred]
The operation stops according to the setting of [Pr.38]
Stop group 2 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)
1901H Drive unit READY The start request has been performed while Drive unit » Check the power supply of the drive unit, wiring
OFF READY signal is off. between the drive unit and other devices, and the
[Operation of when the error has occurred] connection status (connector).
The operation does not start. » Check the setting of [Pr.22] Input signal logic selection.
* When using the drive unit without the READY signal
output, wire a system so that the input of Drive unit
READY signal is always on in the positioning module.
1902H Drive unit READY Drive unit READY signal has been turned off during Check the power supply of the drive unit, wiring between
OFF operation. the drive unit and other devices, and the connection
[Operation of when the error has occurred] status (connector).
The operation stops immediately.
1903H Test mode faults Communication failed between the personal computer « Check that the interface of the personal computer

during operation

and the CPU module.

[Operation of when the error has occurred]

The operation stops according to the setting of [Pr.38]
Stop group 2 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)

where the cable is connected has no problem.
* Check that the cable connecting the personal
computer to the CPU module has no problem.
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Error code Error name Cause and description Action
1904H Hardware stroke The start request has been performed while Upper limit * Check the wiring of Upper limit signal (FLS).
limit (+) signal (FLS) is off. « Check that the specifications of the limit switch match
[Operation of when the error has occurred] the setting of [Pr.22] Input signal logic selection.
The operation does not start. « For the system that does not require the limit switch
installation, wire it so that the input of Upper limit signal
(FLS) is always on in the positioning module.
1905H Hardware stroke Upper limit signal (FLS) has been turned off during « After performing the axis error reset, move the object
limit (+) operation. with a manual operation to the position where Upper
[Operation of when the error has occurred] limit signal (FLS) is not turned off.
The operation stops according to the setting of [Pr.37] » Check the wiring of Upper limit signal (FLS).
Stop group 1 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)
1906H Hardware stroke The start request has been performed while Lower limit * Check the wiring of Lower limit signal (RLS).
limit (-) signal (RLS) is off. » Check that the specifications of the limit switch match
[Operation of when the error has occurred] the setting of [Pr.22] Input signal logic selection.
The operation does not start. « For the system that does not require the limit switch
installation, wire it so that the input of Lower limit signal
(RLS) is always on in the positioning module.
1907H Hardware stroke Lower limit signal (RLS) has been turned off during « After performing the axis error reset, move the object
limit (-) operation. with a manual operation to the position where Lower
[Operation of when the error has occurred] limit signal (RLS) is not turned off.
The operation stops according to the setting of [Pr.37] » Check the wiring of Lower limit signal (RLS).
Stop group 1 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)
1908H Stop signal ON at The start request has been performed while Stop signal Correct the timing so that the operation starts after the
start ison. stop command is cleared.
[Operation of when the error has occurred]
The operation does not start.
1909H Stop signal ON at The start request has been performed while External Correct the timing so that the operation starts after the
start stop signal is on. external stop is cleared.
[Operation of when the error has occurred]
The operation does not start.
190AH PLC READY OFF The [Cd.190] PLC READY signal turned on while the Turn on the [Cd.190] PLC READY signal when the
— ON during BUSY | [Md.141] BUSY signal was on. [Md.141] BUSY signal is off.
[Operation of when the error has occurred]
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1930H Hold error The parameter "CPU error output mode setting" is set to | Set the parameter "CPU error output mode setting" to
"Hold" for the positioning module. "Clear".
[Operation of when the error has occurred]
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1931H Flash ROM write Data cannot be written to the flash ROM. The flash ROM may be at the end of writable life. Set the
error [Operation of when the error has occurred] extended parameter storage setting to "CPU", or replace
Data cannot be written to the flash ROM correctly. the module with another one.
1932H Flash ROM sum The system has been powered off while data is being Return the value of the parameter to the factory default.
check error written to the flash ROM.
[Operation of when the error has occurred]
Data cannot be written to the flash ROM correctly.
HError at OPR or absolute position restoration
1940H Start at OP When [Pr.48] OPR retry is set to 0 (Do not perform OPR » Set 1 (Perform the OPR retry with limit switches) in
retry by limit switch), the machine OPR has been [Pr.48] OPR retry. For details, refer tol~=~ Page 415
performed using the near-point dog method with OPR [Pr.48] OPR retry.
complete flag being on. « Perform the machine OPR after moving the object from
[Operation of when the error has occurred] the current position (OP) with a manual operation.
The machine OPR is not started.
1941H Dog detection At the machine OPR using the near-point dog method, « Slow down the OPR speed. For details, refer
timing fault Near-point dog signal has turned off while the speed is tol==~ Page 413 [Pr.46] OPR speed.
decelerating from OPR speed to creep speed. » Make the input time of Near-point dog signal longer.
[Operation of when the error has occurred]
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
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Error code Error name Cause and description Action
1942H Zero signal At the machine OPR using the stopper method 2, Zero * Slow down the OPR speed. For details, refer
detection timing signal has turned off while the speed is decelerating from tol~=~ Page 413 [Pr.46] OPR speed.
fault OPR speed to creep speed. « Input Zero signal while the object is moving at creep
[Operation of when the error has occurred] speed when inputting the signal from an external
The operation stops according to the setting of [Pr.39] source. For details, refer tol~=~ Page 86 Stopper
Stop group 3 sudden stop selection of detailed parameter method 2.
2 (deceleration stop/sudden stop).
1943H Dwell time fault At the machine OPR using the stopper method 1, the * Slow down the OPR speed. For details, refer
dwell time has passed while the speed is decelerating tol=" Page 413 [Pr.46] OPR speed.
from OPR speed to creep speed. « Set a greater value in [Pr.49] OPR dwell time. For
[Operation of when the error has occurred] details, refer tol==~ Page 415 [Pr.49] OPR dwell time.
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
1944H Count method At the machine OPR using the count method 1 or 2, the « Calculate the movement amount of the object from the
movement amount distance set in [Pr.50] Setting for the movement amount speed limit value, OPR speed, and deceleration time,
fault after near-point dog ON is shorter than the distance and set [Pr.50] Setting for the movement amount after
required from the [Pr.46] OPR speed to the deceleration near-point dog ON so that the movement amount is
stop. longer than the deceleration distance. For details, refer
[Operation of when the error has occurred] tol==~ Page 416 [Pr.50] Setting for the movement
The machine OPR is not started. amount after near-point dog ON.
« Set the smaller value in [Pr.46] OPR speed.
1945H OPR request ON OPR request flag is on at the fast OPR start (Positioning | Execute the machine OPR (Positioning start No. 9001).
start No. 9002).
[Operation of when the error has occurred]
The fast OPR is not started.
1946H OPR restart not Restart command has been turned on after the machine | Execute the machine OPR (Positioning start No.9001)
possible OPR stop with Stop signal. again.
[Operation of when the error has occurred]
The operation does not restart.
1947H Signal allocation Near-point dog signal has turned on and the hardware Install limit switches so that the areas where Near-point
error stroke limit switch in the OPR direction has turned off at | dog signal is on and the hardware stroke limit switch in
the OPR using the near-point dog method. the OPR direction is off do not overlap each other.
[Operation of when the error has occurred]
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
1949H ABS transmission Communication with a servo amplifier failed during « Correct the wiring. For details, refer tol~=" Page 47
time out absolute position restoration using the dedicated WIRING.
instruction. « Correct the program.
194AH ABS transmission [Operation of when the error has occurred] « Correct the wiring. For details, refer tol~=~ Page 47

SUM

The absolute position restoration is not performed.

WIRING.

« Correct the program.

« Correct the control data of the dedicated instruction.
Refer to LLIMELSEC iQ-F FX5 Programming Manual
(Instructions, Standard Functions/Function Blocks) for
more information.

HError in manual

control

1980H

Outside JOG speed
range

The value outside the setting range is set in [Cd.17] JOG
speed at the JOG start.

[Operation of when the error has occurred]

The JOG operation is not performed.

Correct the value of [Cd.17] JOG speed within the setting
range. For details, refer tol~=~ Page 472 [Cd.17] JOG
speed.

1981H

Inching movement
amount error

The value to meet the setting condition is not set in
[Cd.16] Inching movement amount. (The setting value is
large.)

W Setting conditions

(Inching movement amount) X (A) < (JOG speed limit
value)

The value of (A) is as follows.

* When the unit setting is pulse: 562.5

* When the unit setting is a value other than pulse: 337.5
[Operation of when the error has occurred]

The inching operation is not performed.

Set a smaller value in [Cd.16] Inching movement amount
to meet the setting condition.

For details, refer to the following.

=~ Page 202 Inching Operation

=" Page 403 [Pr.31] JOG speed limit value

=~ Page 472 [Cd.16] Inching movement amount

19 TROUBLESHOOTING
19.5 List of Error Codes

525



Error code Error name Cause and description Action
1990H Error before * The partner axis for the simultaneous start is in BUSY « Start the operation after BUSY state of the
simultaneous start state. simultaneous starting axis is cleared.
« The partner axis for the simultaneous start does not « Specify an axis that exists for the simultaneous starting
exist. axis.
[Operation of when the error has occurred]
The operation is not performed.
1991H Error before « The simultaneous starting axis start data No. of the Correct the simultaneous starting axis start data No. For
simultaneous start starting axis is 0 or a value outside the setting range. details, refer to the following.
« The simultaneous starting axis start data No. of the =" Page 477 [Cd.30] Simultaneous starting axis start
axis other than the starting axis is a value outside the data No. (Axis 1 start data No.)
setting range. =~ Page 477 [Cd.31] Simultaneous starting axis start
[Operation of when the error has occurred] data No. (Axis 2 start data No.)
The operation is not performed.
1993H Software stroke limit | In manual control or in speed control, the positioning has | If the current feed value or machine feed value is outside
(+) been performed at the position where the current feed the software stroke limit range, move the object to the
value is over [Pr.12] Software stroke limit upper limit position within the software stroke limit range with a
value. (If the machine feed value is selected in [Pr.14] manual operation.
Software stroke limit selection, it becomes the target for
the stroke limit.)
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
WDuring operation
In speed control ("during speed control" in speed-position
switching control and in position-speed switching control
included), the operation stops according to the setting in
[Pr.39] Stop group 3 sudden stop selection of detailed
parameter 2 (deceleration stop only) when a value in
[Md.20] Current feed value or in [Md.21] Machine feed
value has become outside the software stroke limit range
in manual operation.
1994H Software stroke limit | The new current value is over [Pr.12] Software stroke Correct the new current value within the software stroke
(+) limit upper limit value. limit range. For details, refer tol~=~ Page 470 [Cd.9] New
[Operation of when the error has occurred] current value.
The current value change is not performed.
1995H Software stroke limit | In manual control or in speed control, the positioning has | If the current feed value or machine feed value is outside
-) been performed at the position where the current feed the software stroke limit range, move the object to the
value is below [Pr.13] Software stroke limit lower limit position within the software stroke limit range with a
value. (If the machine feed value is selected in [Pr.14] manual operation.
Software stroke limit selection, it becomes the target for
the stroke limit.)
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
EDuring operation
In speed control ("during speed control" in speed-position
switching control and in position-speed switching control
included), the operation stops according to the setting in
[Pr.39] Stop group 3 sudden stop selection of detailed
parameter 2 (deceleration stop only) when a value in
[Md.20] Current feed value or in [Md.21] Machine feed
value has become outside the software stroke limit range
in manual operation.
1996H Software stroke limit | The new current value is below [Pr.13] Software stroke Correct the new current value within the software stroke
-) limit lower limit value. limit range. For details, refer to[~5~ Page 470 [Cd.9] New
[Operation of when the error has occurred] current value.
The current value change is not performed.
1997H Outside new current | When the unit is degree, the value other than 0 to Correct the new current value within the setting range.

value range

359.99999 is set in [Cd.9] New current value.
[Operation of when the error has occurred]
The current value change is not performed.

For details, refer tol~5~ Page 470 [Cd.9] New current
value.
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Error code

Error name

Cause and description

Action

HMError in positioning operation

1998H

Interpolation while
partner axis BUSY

The interpolation operation has been started while the
partner axis is operating.

[Operation of when the error has occurred]

The operation is not performed.

« Correct the value in [Da.2] Control method. For details,
refer tol~=~ Page 423 [Da.2] Control method.

« Change the axis to be interpolated. For details, refer
tol==" Page 424 [Da.5] Axis to be interpolated.

« Start the operation after BUSY state of the axis to be
interpolated is cleared.

1999H

Unit group
unmatched

The units of the reference axis and interpolation axis
differ when Composite speed is set in [Pr.20]
Interpolation speed specification method or [Da.29]
Interpolation speed specification method.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
EDuring operation
* The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed
parameter 2 (deceleration stop/sudden stop).
» The operation stops at the stop position while the
speed is 0.

Correct the positioning data or a value in [Pr.1] Unit
setting of the interpolation axis.

For details, refer to the following.

=~ Page 115 Interpolation control

==~ Page 383 [Pr.1] Unit setting

=~ Page 399 [Pr.20] Interpolation speed specification
method

=~ Page 431 [Da.29] Interpolation speed specification
method

199AH

Interpolation mode
error

In interpolation control, the operation has been

performed with Composite speed being set in [Pr.20]

Interpolation speed specification method of the reference

axis.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

* The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed
parameter 2 (deceleration stop/sudden stop).

* The operation stops at the stop position while the
speed is 0.

Correct the value in [Pr.20] Interpolation speed
specification method. For details, refer to—=~ Page 399
[Pr.20] Interpolation speed specification method.

199BH

Interpolation mode
error

In circular interpolation control, the operation has been

performed with Reference axis speed being set in [Pr.20]

Interpolation speed specification method of the reference

axis.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

*» The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed
parameter 2 (deceleration stop/sudden stop).

» The operation stops at the stop position while the
speed is 0.

Correct the value in [Pr.20] Interpolation speed
specification method. For details, refer tol~=~ Page 399
[Pr.20] Interpolation speed specification method.

199CH

Control method
setting error

The machine OPR, fast OPR, speed-position switching

control, or position-speed switching control has been

performed in wiring-less mode.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

* The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed
parameter 2 (deceleration stop/sudden stop).

» The operation stops at the stop position while the
speed is 0.

Correct the value in [Da.2] Control method. For details,
refer tol~=" Page 423 [Da.2] Control method.

199DH

Control method
setting error

A value other than 0 is set in the buffer memory address

1906 (use prohibited area).

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

HDuring operation

* The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed
parameter 2 (deceleration stop/sudden stop).

» The operation stops at the stop position while the
speed is 0.

Do not set any value in the buffer memory address 1906
(use prohibited area).
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Error code Error name Cause and description Action
199EH Simultaneous start | An error (except the error of 199EH) has occurred in any | < Find the axis where the error (except the error of
not possible of the simultaneous starting axes. 199EH) has occurred with the error history and
[Operation of when the error has occurred] eliminate the error cause.
The operation is not performed. « Correct the block start data and positioning data. For
details, refer to the following.
=~ Page 421 Positioning Data
=~ Page 432 Block Start Data
199FH Circular The circular interpolation has been performed to the axis | Correct the value in [Da.2] Control method or [Pr.1] Unit
interpolation not using degree as the unit. setting. For details, refer to the following.
possible [Operation of when the error has occurred] =~ Page 383 [Pr.1] Unit setting
WAt the start of operation =~ Page 423 [Da.2] Control method
The operation is not performed.
HDuring operation
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
19A0H M code ON signal The positioning has been performed while M code ON Turn off M code ON signal ([Md.31] Status: b12) before
ON start signal ([Md.31] Status: b12) is on. starting operation. For details, refer tol~=~ Page 285 M
[Operation of when the error has occurred] code output function.
The operation is not performed.
19A1TH PLC READY OFF The positioning has been performed while [Cd.190] PLC | Check the program with which [Cd.190] PLC READY
start READY signal is off. signal is turned on or off and start the positioning after
[Operation of when the error has occurred] [Cd.190] PLC READY signal is turned on.
The operation is not performed.
19A2H READY OFF start Positioning control started while the positioning module Check that the READY signal ([Md.140] Module status:
READY signal ([Md.140] Module status: b0) was off. b0) is on before starting operation.
[Operation of when the error has occurred]
The operation is not performed.
19A3H Outside start No. At the positioning start, the setting value of Positioning Correct the value of the positioning start No. For details,
range start No. of axis control data is other than 1 to 600, 7000 | refer tol~=~ Page 468 [Cd.3] Positioning start No.
to 7004, and 9001 to 9004.
[Operation of when the error has occurred]
The operation is not performed.
19A4H lllegal setting of A value outside the setting range is set in [Cd.40] ABS Correct the value in [Cd.40] ABS direction in degrees
ABS direction in unit | direction in degrees when the software stroke limit is within the setting range. For details, refer tol[~=~ Page
of degree invalid and the unit is degree. 479 [Cd.40] ABS direction in degrees.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
WDuring operation
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
19A5H lllegal setting of A value other than 0 is set in [Cd.40] ABS direction in « Set 0 in [Cd.40] ABS direction in degrees. For details,
ABS directionin unit | degrees when the software stroke limit is valid and the refer tol~=~ Page 479 [Cd.40] ABS direction in
of degree unit is degree. degrees.
[Operation of when the error has occurred] « Invalidate the software stroke limit. (The stroke limit is
WAt the start of operation invalidated when Software stroke limit upper limit value
The operation is not performed. = Software stroke limit lower limit value.)
HDuring operation
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
19A6H Start error at OPR The positioning has been performed with OPR request « Start the positioning after OPR is completed.
completion flag being on when 0: Do not execute the positioning « For the system where positioning control is possible

control is set in [Pr.58] Setting of operation during
uncompleted OPR.

[Operation of when the error has occurred]

The operation is not performed.

with OPR request flag being on, set 1 to [Pr.58] Setting
of operation during uncompleted OPR. For details,
refer tol~=~ Page 420 [Pr.58] Setting of operation
during uncompleted OPR.
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Error code

Error name

Cause and description

Action

MBlock start data setting error

19FO0H lllegal condition The positioning of block start using condition data has Correct the condition data No. For details, refer
data No. been performed by the special start instruction (condition | tol==~ Page 435 [Da.14] Parameter.
start, wait start, simultaneous start, repeated start (FOR
condition)) when the condition data No. is outside the
setting range. (1 < Condition data No.< 10)
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
HDuring operation
The operation ends.
19F1H Error before The partner axis for the simultaneous start of block start « Correct the condition operator. For details, refer
simultaneous start is in BUSY state. tol=" Page 437 [Da.16] Condition operator.
[Operation of when the error has occurred] « Start the operation after BUSY state of the
WAt the start of operation simultaneous starting axis is cleared.
The operation is not performed.
EDuring operation
The operation ends.
19F2H Special start The special start instruction is not corresponding to the Correct the special start instruction. For details, refer

instruction error

operation.

[Operation of when the error has occurred]
WAt the start of operation

The operation is not performed.

MDuring operation

The operation ends.

tol==" Page 434 [Da.13] Special start instruction.

HCondition data setting error

1A00H Condition data error | The condition target is not set or the value is outside the | Correct the block start data. For details, refer to[~=~ Page
setting range. 436 [Da.15] Condition target.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
EDuring operation
The operation ends.
1A01H Condition data error | The condition operator is not set or the value is outside Correct the block start data. For details, refer tol~=~ Page
the setting range. 437 [Da.16] Condition operator.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
WDuring operation
The operation ends.
1A02H Condition data error | The condition operator is a bit operator and the Correct the block start data.
parameter 1 is 32 or more. For details, refer to the following.
[Operation of when the error has occurred] 5~ Page 435 [Da.14] Parameter
WAt the start of operation =~ Page 437 [Da.16] Condition operator
The operation is not performed.
EDuring operation
The operation ends.
1A04H Condition data error | The condition operator is 05H (P1 < VAL < P2) or 06H Correct the block start data.
(VAL < P1, P2 < VAL) and the parameter 1 is greater For details, refer to the following.
than the parameter 2. = Page 438 [Da.18] Parameter 1
[Operation of when the error has occurred] =" Page 439 [Da.19] Parameter 2
WAt the start of operation
The operation is not performed.
MDuring operation
The operation ends.
1A05H Condition data error | The condition target is buffer memory (1 word/2 words) Correct the block start data. For details, refer tol=~ Page

and the value of the address is outside the setting range.
(1 word: 0 to 32767, 2 words: 0 to 32766)

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The operation ends.

437 [Da.17] Address.
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Error code

Error name

Cause and description

Action

WPositioning data setting error

1A10H

lllegal data No.

The positioning data No. for the JUMP destination is
currently being executed.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

HDuring operation

The operation ends.

Correct the positioning data. For details, refer
tol== Page 429 [Da.9] Dwell time.

1A11H

lllegal data No.

A value other than 1 to 600 is set as the positioning data
No. for the JUMP destination.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

The operation ends.

Correct the positioning data. For details, refer
tol== Page 429 [Da.9] Dwell time.

1A12H

No command speed

At the OPR or the positioning start of position control, the
command speed was set to -1 (current speed) for the
positioning data that was to be executed firstly.
[Operation of when the error has occurred]

The operation is not performed.

Correct the positioning data. For details, refer
to[==~ Page 428 [Da.8] Command speed.

1A13H

No command speed

The command speed is set to -1 (current speed) when
the speed control has been performed.

[Operation of when the error has occurred]

The operation is not performed.

Correct the positioning data. For details, refer
tol==" Page 428 [Da.8] Command speed.

1A14H

No command speed

The command speed is set to -1 (current speed) when
the speed-position switching control or the position-
speed switching control has been performed.
[Operation of when the error has occurred]

The operation is not performed.

Correct the positioning data. For details, refer
tol==~ Page 428 [Da.8] Command speed.

1A15H

Outside linear
movement amount
range

The movement amount of each axis set to the positioning
data is over 1073741824 (23930) when the linear
interpolation control has been performed with "0:
Composite speed” being set in [Pr.20] Interpolation
speed specification method.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The operation stops immediately.

Correct the value in "[Da.6] Positioning address/
movement amount". For details, refer to=~ Page 425
[Da.8] Positioning address/movement amount.

1A16H

Outside linear
movement amount
range

When the unit is degree, the value in [Pr.12] Software
stroke limit upper limit value is not equal to the value in
#[Pr.13] Software stroke limit lower limit value and the
positioning address for the control of incremental system
is -360.00000 or smaller or 360.00000 or greater.
[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

HDuring operation

The operation stops immediately.

Correct the value in "[Da.6] Positioning address/
movement amount". For details, refer to=~ Page 425
[Da.6] Positioning address/movement amount.

1A17H

Large arc error
deviation

The difference of "distance (radius) of start point and
center point" and "distance (radius) of end point and
center point" is over the value in Allowable circular
interpolation error width when the circular interpolation
control has been performed with the center point being
specified.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

WDuring operation

The operation stops immediately.

« Correct the center point address (arc address). For
details, =~ Page 427 [Da.7] Arc addressrefer to the
following.

« Correct the end point address (positioning address).
For details, refer to[==~ Page 425 [Da.6] Positioning
address/movement amount.

1A18H

Software stroke limit

*)

The positioning address set in [Da.6] Positioning
address/movement amount is over the value in [Pr.12]
Software stroke limit upper limit value.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

The operation stops immediately.

Correct the value in "[Da.6] Positioning address/
movement amount”. For details, refer to =~ Page 425
[Da.6] Positioning address/movement amount.
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Error code Error name Cause and description Action
1A19H Software stroke limit | The sub point is over the value in [Pr.12] Software stroke | < Correct the sub point address (arc address). For
(+) limit upper limit value when the circular interpolation details, refer tol"=~ Page 427 [Da.7] Arc address.
control has been performed with the sub point being « Correct the end point address (positioning address).
specified. For details, refer tol==~ Page 425 [Da.6] Positioning
[Operation of when the error has occurred] address/movement amount.
WAt the start of operation
The operation is not performed.
HDuring operation
The operation stops immediately.
1A1AH Software stroke limit | The positioning address set in [Da.6] Positioning Correct the value in "[Da.6] Positioning address/
(-) address/movement amount is below the value in [Pr.13] | movement amount". For details, refer tol=~ Page 425
Software stroke limit lower limit value. [Da.6] Positioning address/movement amount.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
EDuring operation
The operation stops immediately.
1A1BH Software stroke limit | The sub point is over the value in [Pr.13] Software stroke | « Correct the sub point address (arc address). For
-) limit lower limit value when the circular interpolation details, refer tol[=~ Page 427 [Da.7] Arc address.
control has been performed with the sub point being « Correct the end point address (positioning address).
specified. For details, refer tol—=~ Page 425 [Da.6] Positioning
[Operation of when the error has occurred] address/movement amount.
WAt the start of operation
The operation is not performed.
EDuring operation
The operation stops immediately.
1A1CH New current value "11: Continuous path control" has been set in [Da.1] Do not set "11: Continuous path control" in [Da.1]
not possible Operation pattern of the positioning data where Current Operation pattern with Current value change being set in
value change is set in [Da.2] Control method. [Da.2] Control method.
[Operation of when the error has occurred] For details, refer to the following.
The current value change is not performed. =" Page 422 [Da.1] Operation pattern
=~ Page 423 [Da.2] Control method
1A1DH New current value Current value change has been set in [Da.2] Control Do not set Current value change in [Da.2] Control
not possible method of the positioning data next to the one where "11: | method of the positioning data next to the one where "11:
Continuous path control" is set in [Da.1] Operation Continuous path control" is set in [Da.1] Operation
pattern. pattern.
[Operation of when the error has occurred] For details, refer to the following.
The current value change is not performed. 5~ Page 422 [Da.1] Operation pattern
==~ Page 423 [Da.2] Control method
1A1EH Continuous path "01: Continuous positioning control" has been set in Do not set "01: Continuous positioning control" in [Da.1]
control not possible | [Da.1] Operation pattern of the positioning data where the | Operation pattern while the speed control or position-
control that cannot perform the continuous positioning speed switching control is set in [Da.2] Control method.
control (such as speed control, or position-speed For details, refer to the following.
switching control) is set in [Da.2] Control method. =5~ Page 422 [Da.1] Operation pattern
[Operation of when the error has occurred] =~ Page 423 [Da.2] Control method
WAt the start of operation
The operation is not performed.
WDuring operation
The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.
1A1FH Continuous path "11: Continuous path control" has been set in [Da.1] Do not set "11: Continuous path control" in [Da.1]

control not possible

Operation pattern of the positioning data where the
control that cannot perform the continuous path control
(such as speed control, speed-position switching control,
position-speed switching control, or fixed-feed control) is
set in [Da.2] Control method.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

WDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

Operation pattern while the speed control, speed-position
switching control, position-speed switching control, or
fixed-feed control is set in [Da.2] Control method.

For details, refer to the following.

= Page 422 [Da.1] Operation pattern

=~ Page 423 [Da.2] Control method
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Error code

Error name

Cause and description

Action

1A20H

Continuous path
control not possible

The speed control, speed-position switching control,
position-speed switching control, or fixed-feed control
has been set in [Da.2] Control method of the positioning
data next to the one where "11: Continuous path control"
is set in [Da.1] Operation pattern.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

Do not set the speed control, speed-position switching
control, position-speed switching control, or fixed-feed
control in [Da.2] Control method of the positioning data
next to the one where "11: Continuous path control" is set
in [Da.1] Operation pattern.

For details, refer to the following.

=~ Page 422 [Da.1] Operation pattern

=~ Page 423 [Da.2] Control method

1A21H

Outside operation
pattern range

The value set in [Da.1] Operation pattern is 2.
[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

Correct the value in [Da.1] Operation pattern. For details,
refer tol~=~ Page 422 [Da.1] Operation pattern.

1A22H

lllegal interpolation
description
command

The self-axis or an axis that does not exist is set in [Da.5]
Axis to be interpolated when the 2-axis interpolation
control has been performed.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

« Correct the value in [Da.2] Control method. For details,
refer tol~=~ Page 423 [Da.2] Control method.

« Correct the value in [Da.5] Axis to be interpolated. For
details, refer tol=~ Page 424 [Da.5] Axis to be
interpolated.

1A23H

Command speed
setting error

The value outside the setting range is set in [Da.8]
Command speed.

Linear interpolation, circular interpolation: The reference
axis is outside the setting range.

Speed control interpolation: One axis (the reference axis
or interpolation axes) is outside the setting range.
[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

Correct the value in [Da.8] Command speed. For details,
refer tol~=~ Page 428 [Da.8] Command speed.

1A24H

Control method
setting error

A value outside the setting range is set in [Da.2] Control
method.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

WDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

Correct the value in [Da.2] Control method. For details,
refer tol~=~ Page 423 [Da.2] Control method.
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Error name

Cause and description

Action

1A25H

Control method
setting error

The number of controlled axes or the value in [Da.5] Axis
to be interpolated was different from the previous data
when positioning data have been successively executed
in the continuous positioning control or continuous path
control.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

« Correct the value in [Da.2] Control method. For details,
refer tol~=~ Page 423 [Da.2] Control method.

« Correct the value in [Da.5] Axis to be interpolated. For
details, refer tol=~ Page 424 [Da.5] Axis to be
interpolated.

1A26H

Control method
setting error

The NOP instruction has been set in [Da.2] Control
method of the positioning data No.600.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

The deceleration stop is performed for [Da.6] Positioning
address/movement amount of the previous positioning
data according to the value set in [Da.4] Deceleration
time No. of the previous positioning data.

Correct the value in [Da.2] Control method. For details,
refer tol~= Page 423 [Da.2] Control method.

1A27H

Sub point setting
error

The start point is same with the sub point when the
circular interpolation control has been performed with the
sub point being specified.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

The operation stops immediately.

Correct the sub point address with [Da.7] Arc address.
For details, refer tol=~ Page 427 [Da.7] Arc address.

1A28H

Sub point setting
error

The end point is same with the sub point when the
circular interpolation control has been performed with the
sub point being specified.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

The operation stops immediately.

Correct the sub point address with [Da.7] Arc address.
For details, refer tol=~ Page 427 [Da.7] Arc address.

1A29H

Sub point setting
error

The start point, end point, and sub point are in the same
straight line when the circular interpolation control has
been performed with the sub point being specified.
[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

EDuring operation

The operation stops immediately.

Correct the sub point address with [Da.7] Arc address.
For details, refer to[~5~ Page 427 [Da.7] Arc address.

1A2AH

Sub point setting
error

The sub point address is outside the range of -
2147483648 to 2147483647 when the circular
interpolation control has been performed with the sub
point being specified.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

WDuring operation

The operation stops immediately.

Correct the sub point address with [Da.7] Arc address.
For details, refer to[~=~ Page 427 [Da.7] Arc address.

1A2BH

End point setting
error

The start point is same with the end point when the
circular interpolation control has been performed with the
sub point being specified.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

WDuring operation

The operation stops immediately.

Correct the end point address with [Da.6] Positioning
address/movement amount. For details, refer to[~=~ Page
425 [Da.6] Positioning address/movement amount.
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1A2CH End point setting The end point address is outside the range of - Correct the end point address with [Da.6] Positioning
error 2147483648 to 2147483647 when the circular address/movement amount. For details, refer to[=~ Page
interpolation control has been performed with the sub 425 [Da.6] Positioning address/movement amount.
point or the center point being specified.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
HDuring operation
The operation stops immediately.
1A2DH Center point setting | The start point is same with the center point when the Correct the center point address with [Da.7] Arc address.
error circular interpolation control has been performed with the | For details, refer tol=~ Page 427 [Da.7] Arc address.
center point being specified.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
HDuring operation
The operation stops immediately.
1A2EH Center point setting | The end point is same with the center point when the Correct the center point address with [Da.7] Arc address.
error circular interpolation control has been performed with the | For details, refer tol=~ Page 427 [Da.7] Arc address.
center point being specified.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
WDuring operation
The operation stops immediately.
1A2FH Center point setting | The center point address is outside the range of - Correct the center point address with [Da.7] Arc address.
error 2147483648 to 2147483647 when the circular For details, refer tol=~ Page 427 [Da.7] Arc address.
interpolation control has been performed with the center
point being specified.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
MDuring operation
The operation stops immediately.
1A30H Outside address A negative value is set in [Da.6] Positioning address/ Correct the value in "[Da.6] Positioning address/
range movement amount when the speed-position switching movement amount". For details, refer to—=~ Page 425
control (INC) or the position-speed switching control [Da.6] Positioning address/movement amount.
(INC) has been performed.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
HDuring operation
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
1A31H Outside address A value outside the range of 0 to 359.99999 [degree] is Correct the value in "[Da.6] Positioning address/
range set in [Da.6] Positioning address/movement amount movement amount". For details, refer to=~ Page 425
when ABS1, ABS2, or speed-position switching control [Da.6] Positioning address/movement amount.
(ABS) has been performed.
[Operation of when the error has occurred]
WAt the start of operation
The operation is not performed.
HDuring operation
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).
1A32H Outside radius The radius of the arc is over 536870912. Correct the positioning data.

range

[Operation of when the error has occurred]
WAt the start of operation

The operation is not performed.

EDuring operation

The operation stops immediately.

For details, refer tol~=~ Page 427 [Da.7] Arc address.
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1A33H

Control method
LOOP setting error

The number of LOOP repetition is 0 when LOOP is set in
[Da.2] Control method.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).

Set a value of 1 to 65535 as the number of LOOP
repetition. For details, refer tol=~ Page 430 [Da.10] M
code.

1A34H

M code ON timing
error

Avalue outside the setting range is set in [Da.27] M code
ON signal output timing of positioning data.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

WDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).

Set a value of 0 to 2 in [Da.27] M code ON signal output
timing. For details, refer to=~ Page 430 [Da.27] M code
ON signal output timing.

1A35H

Interpolation speed
specification
method error

A value outside the setting range is set in [Da.29]
Interpolation speed specification method of the
positioning data.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop).

Set a value of 0 to 2 in [Da.29] Interpolation speed
specification method. For details, refer tol~=~ Page 431
[Da.29] Interpolation speed specification method.

1A37H

Sub point setting
error

The center point address is outside the range of -
2147483648 to 2147483647 when the circular
interpolation control has been performed with the sub
point being specified.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

MDuring operation

The operation stops immediately.

Correct the sub point address with [Da.7] Arc address.
For details, refer tol=~ Page 427 [Da.7] Arc address.

MError at basic p

arameter setting range

check

1A60H

Outside unit setting
range

A value outside the setting range is set in [Pr.1] Unit
setting of basic parameter 1.

[Operation of when the error has occurred]

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

Configure the value so that it is within the setting range
and then turn on [Cd.190] PLC READY signal. For
details, refer tol[=~ Page 383 [Pr.1] Unit setting.

1A61H Outside pulse A value outside the setting range is set in [Pr.2] No. of Configure the value so that it is within the setting range
number per rotation | pulses per rotation of basic parameter 1. and then turn on [Cd.190] PLC READY signal.
range [Operation of when the error has occurred] For details, refer to the following.
Check that READY signal ([Md.140] Module status: b0) ==~ Page 384 [Pr.2] No. of pulses per rotation (16 bits)
does not turn on. (Ap)
=~ Page 390 [Pr.2] No. of pulses per rotation (32 bits)
(Ap)
1A62H Outside movement | A value outside the setting range is set in [Pr.3] Configure the value so that it is within the setting range
amount per rotation | Movement amount per rotation of basic parameter 1. and then turn on [Cd.190] PLC READY signal.
range [Operation of when the error has occurred] For details, refer to the following.
Check that READY signal ([Md.140] Module status: b0) =~ Page 385 [Pr.3] Movement amount per rotation (16
does not turn on. bits) (Al)
=~ Page 391 [Pr.3] Movement amount per rotation (32
bits) (Al)
1A63H Outside unit A value outside the setting range is set in [Pr.4] Unit Configure the value so that it is within the setting range
magnification range | magnification of basic parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 385 [Pr.4] Unit magnification.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1A64H Pulse output mode A value outside the setting range is set in [Pr.5] Pulse Configure the value so that it is within the setting range

error

output mode of basic parameter 1.

[Operation of when the error has occurred]

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

and then turn on [Cd.190] PLC READY signal. For
details, refer tol=~ Page 386 [Pr.5] Pulse output mode.
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1A65H Rotation direction A value outside the setting range is set in [Pr.6] Rotation | Configure the value so that it is within the setting range
setting error direction setting of basic parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 388 [Pr.6] Rotation direction
Check that READY signal ([Md.140] Module status: b0) setting.
does not turn on.
1A66H Outside bias speed | A value outside the setting range is set in [Pr.7] Bias Configure the value so that it is within the setting range
range speed at start of basic parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 389 [Pr.7] Bias speed at start.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1A67H Outside bias speed | [Pr.7] Bias speed at start of basic parameter 1 is over Set values so that [Pr.7] Bias speed at start becomes
range [Pr.8] Speed limit value. equal to or below [Pr.8] Speed limit value, and turn on
[Operation of when the error has occurred] [Cd.190] PLC READY signal.
Check that READY signal ([Md.140] Module status: b0) For details, refer to the following.
does not turn on. =~ Page 389 [Pr.7] Bias speed at start
=~ Page 392 [Pr.8] Speed limit value
1A68H Outside electronic A value outside the setting range is set in [Pr.62] Configure the value so that it is within the setting range
gear selection Electronic gear selection of basic parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 390 [Pr.62] Electronic gear
Check that READY signal ([Md.140] Module status: b0) selection.
does not turn on.
1A69H Outside speed limit | A value outside the setting range is set in [Pr.8] Speed Correct the value within the setting range and turn on
value range limit value of basic parameter 2. [Cd.190] PLC READY signal if the signal is off. For
[Operation of when the error has occurred] details, refer tol[==~ Page 392 [Pr.8] Speed limit value.
WAt power-on or at turning on of [Cd.190] PLC READY
signal
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
WAt the start of operation
The operation is not performed.
1A6AH Outside speed limit | The command pulse frequency converted from the value | Correct the value so that the command pulse frequency
value range in [Pr.8] Speed limit value of basic parameter 2 is over the | is not over the maximum output pulse of the module and
maximum output pulse of the module. then turn on [Cd.190] PLC READY signal if the signal is
[Operation of when the error has occurred] off.
WAt power-on or at turning on of [Cd.190] PLC READY EMaximum output frequency
signal * FX5-20PG-P: 200 kpulse/s
Check that READY signal ([Md.140] Module status: b0) * FX5-20PG-D: 5 Mpulse/s
does not turn on.
WAt the start of operation
The operation is not performed.
1A6BH Outside A value outside the setting range is set in [Pr.9] Correct the value within the setting range and turn on
acceleration time 0 | Acceleration time 0 of basic parameter 2. [Cd.190] PLC READY signal if the signal is off. For
range [Operation of when the error has occurred] details, refer tol=~ Page 393 [Pr.9] Acceleration time 0,
Check that READY signal ([Md.140] Module status: b0) [Pr.10] Deceleration time 0.
does not turn on.
1A6CH Outside A value outside the setting range is set in [Pr.10] Correct the value within the setting range and turn on

deceleration time 0
range

Deceleration time 0 of basic parameter 2.

[Operation of when the error has occurred]

WAt the start of operation

The operation is not performed.

HDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)

[Cd.190] PLC READY signal if the signal is off. For
details, refer tol==~ Page 393 [Pr.9] Acceleration time 0,
[Pr.10] Deceleration time 0.

HError at detailed parameter setting ran

ge check

1AAQOH Backlash The number of pulses converted from the movement Set values so that the number of pulses converted from
compensation amount per pulse is 256 or greater. the movement amount per pulse becomes smaller than
amount error [Operation of when the error has occurred] 256 and then turn on [Cd.190] PLC READY signal. For
Check that READY signal ([Md.140] Module status: b0) details, refer tol[=~ Page 394 [Pr.11] Backlash
does not turn on. compensation amount.
1AA1TH Software stroke limit | When the unit is degree, a value outside the setting Configure the value so that it is within the setting range

upper limit

range is set in [Pr.12] Software stroke limit upper limit
value of detailed parameter 1.

[Operation of when the error has occurred]

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

and then turn on [Cd.190] PLC READY signal. For
details, refer to =~ Page 395 [Pr.12] Software stroke limit
upper limit value.
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Error code Error name Cause and description Action
1AA2H Software stroke limit | When the unit other than degree is set, [Pr.12] Software | When the unit is other than degree, set values so that
upper limit stroke limit upper limit value is smaller than [Pr.13] [Pr.12] Software stroke limit upper limit value becomes
Software stroke limit lower limit value. (The error code: greater than [Pr.13] Software stroke limit lower limit
1AA4H is stored as well.) value, and turn on [Cd.190] PLC READY signal.
[Operation of when the error has occurred] For details, refer to the following.
Check that READY signal ([Md.140] Module status: b0) =~ Page 395 [Pr.12] Software stroke limit upper limit
does not turn on. value
=~ Page 395 [Pr.13] Software stroke limit lower limit
value
1AA3H Software stroke limit | When the unit is degree, a value outside the setting Configure the value so that it is within the setting range
lower limit range is set in [Pr.13] Software stroke limit lower limit and then turn on [Cd.190] PLC READY signal. For
value of detailed parameter 1. details, refer to =~ Page 395 [Pr.13] Software stroke limit
[Operation of when the error has occurred] lower limit value.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1AA4H Software stroke limit | When the unit other than degree is set, [Pr.12] Software | When the unit is other than degree, set values so that
lower limit stroke limit upper limit value is smaller than [Pr.13] [Pr.12] Software stroke limit upper limit value becomes
Software stroke limit lower limit value. (The error code: greater than [Pr.13] Software stroke limit lower limit
1AA2H is stored as well.) value, and turn on [Cd.190] PLC READY signal.
[Operation of when the error has occurred] For details, refer to the following.
Check that READY signal ([Md.140] Module status: b0) ==~ Page 395 [Pr.12] Software stroke limit upper limit
does not turn on. value
==~ Page 395 [Pr.13] Software stroke limit lower limit
value
1AAS5H Software stroke limit | A value outside the setting range is set in [Pr.14] Configure the value so that it is within the setting range
selection Software stroke limit selection of detailed parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer to ==~ Page 396 [Pr.14] Software stroke limit
Check that READY signal ([Md.140] Module status: b0) selection.
does not turn on.
1AAGH Software stroke limit | A value outside the setting range is set in [Pr.15] Configure the value so that it is within the setting range
valid/invalid setting Software stroke limit valid/invalid setting of detailed and then turn on [Cd.190] PLC READY signal. For
parameter 1. details, refer to ==~ Page 396 [Pr.15] Software stroke limit
[Operation of when the error has occurred] valid/invalid setting.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1AA7H Command in- A value outside the setting range is set in [Pr.16] Configure the value so that it is within the setting range
position width Command in-position width of detailed parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 396 [Pr.16] Command in-
Check that READY signal ([Md.140] Module status: b0) position width.
does not turn on.
1AA8H lllegal torque limit A value outside the setting range is set in [Pr.17] Torque | Configure the value so that it is within the setting range
setting value limit setting value of detailed parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol—=" Page 397 [Pr.17] Torque limit setting
Check that READY signal ([Md.140] Module status: b0) value.
does not turn on.
1AA9H M code ON timing A value outside the setting range is set in [Pr.18] M code | Configure the value so that it is within the setting range
error ON signal output timing of detailed parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol[=~ Page 398 [Pr.18] M code ON signal
Check that READY signal ([Md.140] Module status: b0) output timing.
does not turn on.
1AAAH Speed switching A value outside the setting range is set in [Pr.19] Speed Configure the value so that it is within the setting range
mode error switching mode of detailed parameter 1. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer to[==~ Page 398 [Pr.19] Speed switching
Check that READY signal ([Md.140] Module status: b0) mode.
does not turn on.
1AABH Interpolation speed | A value outside the setting range is set in [Pr.20] Configure the value so that it is within the setting range
specification Interpolation speed specification method of detailed and then turn on [Cd.190] PLC READY signal. For
method error parameter 1. details, refer tol=~ Page 399 [Pr.20] Interpolation speed
[Operation of when the error has occurred] specification method.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1AACH Current value A value outside the setting range is set in [Pr.21] Current | Configure the value so that it is within the setting range

update request
error

feed value during speed control of detailed parameter 1.
[Operation of when the error has occurred]

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

and then turn on [Cd.190] PLC READY signal. For
details, refer tol=~ Page 399 [Pr.21] Current feed value
during speed control.

19 TROUBLESHOOTING
19.5 List of Error Codes

537



Error code Error name Cause and description Action
1AADH Manual pulse A value outside the setting range is set in [Pr.24] Manual | Configure the value so that it is within the setting range
generator input pulse generator input selection of detailed parameter 1. and then turn on [Cd.190] PLC READY signal. For
mode error [Operation of when the error has occurred] details, refer tol=~ Page 401 [Pr.24] Manual pulse
Check that READY signal ([Md.140] Module status: b0) generator input selection.
does not turn on.
1AAEH Speed-position Although 2: Speed-position switching control (ABS mode) | < When executing the speed-position switching control
function selection is set in [Pr.150] Speed-position function selection of (ABS mode), set values to meet the three conditions
error detailed parameter 1, the following three conditions are described on the left side.
not met. * When not executing speed-position switching control
* The unit is degree. (ABS mode), set 0: Speed-position switching control
* The software stroke limit is invalid. (INC mode) in [Pr.150] Speed-position function
* Current feed value is updated. selection and turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer to=~ Page 401 [Pr.150] Speed-position
Check that READY signal ([Md.140] Module status: b0) function selection.
does not turn on.
1AB1H Acceleration time 1 | A value outside the setting range is set in [Pr.25] Correct the value within the setting range and turn on
setting error Acceleration time 1 of detailed parameter 2. [Cd.190] PLC READY signal if the signal is off. For
[Operation of when the error has occurred] details, refer to[==~ Page 402 [Pr.25] Acceleration time 1
WAt power-on or at turning on of [Cd.190] PLC READY to [Pr.27] Acceleration time 3.
signal
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
WAt the start of operation
The operation is not performed.
MDuring operation
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)
1AB2H Acceleration time 2 | A value outside the setting range is set in [Pr.26] Correct the value within the setting range and turn on
setting error Acceleration time 2 of detailed parameter 2. [Cd.190] PLC READY signal if the signal is off. For
[Operation of when the error has occurred] details, refer to[==~ Page 402 [Pr.25] Acceleration time 1
WAt power-on or at turning on of [Cd.190] PLC READY to [Pr.27] Acceleration time 3.
signal
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
WAt the start of operation
The operation is not performed.
WDuring operation
The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)
1AB3H Acceleration time 3 | A value outside the setting range is set in [Pr.27] Correct the value within the setting range and turn on

setting error

Acceleration time 3 of detailed parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

WDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)

[Cd.190] PLC READY signal if the signal is off. For
details, refer to[=~ Page 402 [Pr.25] Acceleration time 1
to [Pr.27] Acceleration time 3.
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Error code

Error name

Cause and description

Action

1AB4H

Deceleration time 1
setting error

A value outside the setting range is set in [Pr.28]
Deceleration time 1 of detailed parameter 2.
[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

WDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol=~ Page 402 [Pr.28] Deceleration time 1
to [Pr.30] Deceleration time 3.

1AB5H

Deceleration time 2
setting error

A value outside the setting range is set in [Pr.29]
Deceleration time 2 of detailed parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

EDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol=~ Page 402 [Pr.28] Deceleration time 1
to [Pr.30] Deceleration time 3.

1AB6H

Deceleration time 3
setting error

A value outside the setting range is set in [Pr.30]
Deceleration time 3 of detailed parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

EDuring operation

The operation stops according to the setting of [Pr.39]
Stop group 3 sudden stop selection of detailed parameter
2 (deceleration stop/sudden stop). (for manual pulse
generator operation, deceleration stop only)

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol[=~ Page 402 [Pr.28] Deceleration time 1
to [Pr.30] Deceleration time 3.

1AB7H

JOG speed limit
value error

A value outside the setting range is set in [Pr.31] JOG
speed limit value of detailed parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol=~ Page 403 [Pr.31] JOG speed limit
value.

1AB8H

JOG speed limit
value error

A value set in [Pr.31] JOG speed limit value of detailed
parameter 2 is over [Pr.8] Speed limit value.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value so that [Pr.31] JOG speed limit value is
equal to or below [Pr.8] Speed limit value, and turn on
[Cd.190] PLC READY signal if the signal is off.

For details, refer to the following.

5~ Page 392 [Pr.8] Speed limit value

=~ Page 403 [Pr.31] JOG speed limit value

1AB9H

JOG speed limit
value error

The value set in [Pr.31] JOG speed limit value of detailed
parameter 2 is below [Pr.7] Bias speed at start.
[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value so that [Pr.31] JOG speed limit value is
equal to or over [Pr.7] Bias speed at start, and turn on
[Cd.190] PLC READY signal if the signal is off.

For details, refer to the following.

=~ Page 392 [Pr.8] Speed limit value

=~ Page 403 [Pr.31] JOG speed limit value
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Error code

Error name

Cause and description

Action

1ABCH

JOG acceleration
time selection
setting error

A value outside the setting range is set in [Pr.32] JOG
operation acceleration time selection of detailed
parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol=~ Page 403 [Pr.32] JOG operation
acceleration time selection.

1ABDH

JOG deceleration
time selection
setting error

A value outside the setting range is set in [Pr.33] JOG
operation deceleration time selection of detailed
parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol=~ Page 404 [Pr.33] JOG operation
deceleration time selection.

1ABEH

Acceleration/
deceleration
processing
selection setting
error

A value outside the setting range is set in [Pr.34]
Acceleration/deceleration processing selection of
detailed parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer to[==~ Page 404 [Pr.34] Acceleration/
deceleration processing selection.

1ABFH

S-curve ratio setting
error

A value outside the setting range is set in [Pr.35] S-curve
ratio of detailed parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol[==~ Page 405 [Pr.35] S-curve ratio.

1ACOH

lllegal sudden stop
deceleration time

A value outside the setting range is set in [Pr.36] Sudden
stop deceleration time of detailed parameter 2.
[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer tol=~ Page 406 [Pr.36] Sudden stop
deceleration time.

1AC1H

Stop group 1
sudden stop
selection error

A value outside the setting range is set in [Pr.37] Stop
group 1 sudden stop selection of detailed parameter 2.
[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer to == Page 407 [Pr.37] to [Pr.39] Stop group
1 to 3 sudden stop selection.

1AC2H

Stop group 2
sudden stop
selection error

A value outside the setting range is set in [Pr.38] Stop
group 2 sudden stop selection of detailed parameter 2.
[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

Correct the value within the setting range and turn on
[Cd.190] PLC READY signal if the signal is off. For
details, refer to (==~ Page 407 [Pr.37] to [Pr.39] Stop group
1 to 3 sudden stop selection.
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Error code Error name Cause and description Action
1AC3H Stop group 3 A value outside the setting range is set in [Pr.39] Stop Correct the value within the setting range and turn on
sudden stop group 3 sudden stop selection of detailed parameter 2. [Cd.190] PLC READY signal if the signal is off. For
selection error [Operation of when the error has occurred] details, refer to (==~ Page 407 [Pr.37] to [Pr.39] Stop group
WAt power-on or at turning on of [Cd.190] PLC READY 1 to 3 sudden stop selection.
signal
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
WALt the start of operation
The operation is not performed.
1AC4H Outside allowance A value outside the setting range is set in [Pr.41] Correct the value within the setting range and turn on
circularinterpolation | Allowable circular interpolation error width of detailed [Cd.190] PLC READY signal if the signal is off. For
error width parameter 2. details, refer tol=~ Page 409 [Pr.41] Allowable circular
[Operation of when the error has occurred] interpolation error width.
WAt power-on or at turning on of [Cd.190] PLC READY
signal
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
WAt the start of operation
The operation is not performed.
1AC5H External command Avalue outside the setting range is set in [Pr.42] External | Correct the value within the setting range and turn on
function selection command function selection of detailed parameter 2. [Cd.190] PLC READY signal if the signal is off. For
error [Operation of when the error has occurred] details, refer tol=~ Page 410 [Pr.42] External command
WAt power-on or at turning on of [Cd.190] PLC READY function selection.
signal
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
WAt the start of operation
The operation is not performed.
1AC7H Outside start A value outside the setting range is set in [Pr.82] Start Correct the value within the setting range and turn on

adjustment time
error

adjustment time of detailed parameter 2.

[Operation of when the error has occurred]

WAt power-on or at turning on of [Cd.190] PLC READY
signal

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

WAt the start of operation

The operation is not performed.

[Cd.190] PLC READY signal if the signal is off. For
details, refer tol[=~ Page 410 [Pr.82] Start adjustment
time.

MError at OPR parameter setting range

check

1BOOH OPR method error A value outside the setting range is set in [Pr.43] OPR Configure the value so that it is within the setting range
method of OPR basic parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol[=~ Page 411 [Pr.43] OPR method.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.

1BO1H OPR direction error | A value outside the setting range is set in [Pr.44] OPR Configure the value so that it is within the setting range
direction of OPR basic parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol[= Page 412 [Pr.44] OPR direction.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.

1BO2H OP address setting | A value outside the setting range is set in [Pr.45] OP Configure the value so that it is within the setting range

error address of OPR basic parameter. and then turn on [Cd.190] PLC READY signal. For

[Operation of when the error has occurred] details, refer tol=~ Page 413 [Pr.45] OP address.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.

1BO3H OPR speed error A value outside the setting range is set in [Pr.46] OPR Configure the value so that it is within the setting range
speed of OPR basic parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer to[=~ Page 413 [Pr.46] OPR speed.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.

1B04H OPR speed error A value set in [Pr.46] OPR speed of OPR basic Correct the value so that [Pr.46] OPR speed is equal to or

parameter is over [Pr.8] Speed limit value.

[Operation of when the error has occurred]

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

below [Pr.8] Speed limit value, and turn on [Cd.190] PLC
READY signal.

For details, refer to the following.

=~ Page 392 [Pr.8] Speed limit value

=" Page 413 [Pr.46] OPR speed
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Error code Error name Cause and description Action
1BOSH OPR speed error A value set in [Pr.46] OPR speed of OPR basic Correct the value so that [Pr.46] OPR speed is equal to or
parameter is below [Pr.7] Bias speed at start. over [Pr.7] Bias speed at start, and turn on [Cd.190] PLC
[Operation of when the error has occurred] READY signal.
Check that READY signal ([Md.140] Module status: b0) For details, refer to the following.
does not turn on. =~ Page 389 [Pr.7] Bias speed at start
=~ Page 413 [Pr.46] OPR speed
1B0O6H Creep speed error A value outside the setting range is set in [Pr.47] Creep Configure the value so that it is within the setting range
speed of OPR basic parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 414 [Pr.47] Creep speed.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1BO7H Creep speed error A value set in [Pr.47] Creep speed of OPR basic Correct the value so that [Pr.47] Creep speed is equal to
parameter is over [Pr.46] OPR speed. or below [Pr.46] OPR speed, and turn on [Cd.190] PLC
[Operation of when the error has occurred] READY signal.
Check that READY signal ([Md.140] Module status: b0) For details, refer to the following.
does not turn on. =" Page 413 [Pr.46] OPR speed
=~ Page 414 [Pr.47] Creep speed
1B08H Creep speed error A value set in [Pr.47] Creep speed of OPR basic Correct the value so that [Pr.46] OPR speed is equal to or
parameter is below [Pr.7] Bias speed at start. over [Pr.7] Bias speed at start, and turn on [Cd.190] PLC
[Operation of when the error has occurred] READY signal.
Check that READY signal ([Md.140] Module status: b0) For details, refer to the following.
does not turn on. =~ Page 389 [Pr.7] Bias speed at start
=" Page 414 [Pr.47] Creep speed
1BO9H OPR retry error A value outside the setting range is set in [Pr.48] OPR Configure the value so that it is within the setting range
retry of OPR basic parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 415 [Pr.48] OPR retry.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1BOAH Setting for the A value outside the setting range is set in [Pr.50] Setting | Configure the value so that it is within the setting range
movement amount for the movement amount after near-point dog ON of and then turn on [Cd.190] PLC READY signal. For
after near-point dog | OPR detailed parameter. details, refer to[==~ Page 416 [Pr.50] Setting for the
ON error [Operation of when the error has occurred] movement amount after near-point dog ON.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1BOBH OPR acceleration A value outside the setting range is set in [Pr.51] OPR Configure the value so that it is within the setting range
time selection error | acceleration time selection of OPR detailed parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 417 [Pr.51] OPR acceleration
Check that READY signal ([Md.140] Module status: b0) time selection.
does not turn on.
1BOCH OPR deceleration A value outside the setting range is set in [Pr.52] OPR Configure the value so that it is within the setting range
time selection error | deceleration time selection of OPR detailed parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol=~ Page 417 [Pr.52] OPR deceleration
Check that READY signal ([Md.140] Module status: b0) time selection.
does not turn on.
1BODH OPR torque limit A value outside the setting range is set in [Pr.54] OPR Configure the value so that it is within the setting range
value error torque limit value of OPR detailed parameter. and then turn on [Cd.190] PLC READY signal. For
[Operation of when the error has occurred] details, refer tol[==~ Page 419 [Pr.54] OPR torque limit
Check that READY signal ([Md.140] Module status: b0) value.
does not turn on.
1BOEH OPR torque limit [Pr.54] OPR torque limit value of OPR detailed parameter | Configure the value so that it is within the setting range
value error is over [Pr.17] Torque limit setting value of detailed and then turn on [Cd.190] PLC READY signal.
parameter 1. For details, refer to the following.
[Operation of when the error has occurred] =~ Page 397 [Pr.17] Torque limit setting value
Check that READY signal ([Md.140] Module status: b0) =~ Page 419 [Pr.54] OPR torque limit value
does not turn on.
1BOFH Deviation counter A value outside the setting range is set in [Pr.55] Configure the value so that it is within the setting range
clear signal output Deviation counter clear signal output time of OPR and then turn on [Cd.190] PLC READY signal. For
time setting error detailed parameter. details, refer tol=~ Page 419 [Pr.55] Deviation counter
[Operation of when the error has occurred] clear signal output time.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
1B10H Speed specification | A value outside the setting range is set in [Pr.56] Speed Configure the value so that it is within the setting range

during OP shift error

specification during OP shift of OPR detailed parameter.
[Operation of when the error has occurred]

Check that READY signal ([Md.140] Module status: b0)
does not turn on.

and then turn on [Cd.190] PLC READY signal. For
details, refer tol[==~ Page 419 [Pr.56] Speed specification
during OP shift.
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Error code Error name Cause and description Action
1B11H Setting of operation | A value outside the setting range is set in [Pr.58] Setting | Configure the value so that it is within the setting range
during uncompleted | of operation during uncompleted OPR of OPR detailed and then turn on [Cd.190] PLC READY signal. For
OPR parameter. details, refer tol=~ Page 420 [Pr.58] Setting of operation
[Operation of when the error has occurred] during uncompleted OPR.
Check that READY signal ([Md.140] Module status: b0)
does not turn on.
HH/W error
3001H Fault Hardware failure Check for noise influence.
[Operation of when the error has occurred]
The operation stops immediately.
3002H Internal circuit fault Hardware failure Check for noise influence.
[Operation of when the error has occurred]
The operation stops immediately.
3020H CPU module error An error was detected in the CPU module. Check the error of the CPU module and take corrective
[Operation of when the error has occurred] action using the module diagnostics.
The operation stops slowly.
3022H System bus error The communication with a CPU module failed. » Check for noise influence.

[Operation of when the error has occurred]
The system stops.

» Check for connecting the expansion cable.
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APPENDIX

Appendix 1 Dimensions Diagram

Shows the external dimensions of the positioning module.
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Appendix 2 Standards
Certification of UL, cUL standards

The positioning module supports UL (UL, cUL) standards.
UL, cUL file number: E95239
For models that support UL standards, please consult your local Mitsubishi representative.

Compliance with EU Directive (CE Marking)

This note does not guarantee that an entire machine produced in accordance with the contents of this note will comply with
the following standards.

Compliance to EMC directive and LVD directive of the entire mechanical module should be checked by the user/
manufacturer. For more details please contact to the local Mitsubishi Electric sales site.

Requirement for compliance with EMC Directive

The following products have shown compliance through direct testing (of the identified standards below) and design analysis

(through the creation of a technical construction file) to the European Directive for Electromagnetic Compatibility (2014/30/
EU) when used as directed by the appropriate documentation.

Attention

This product is designed for use in industrial applications.

Product compatibility

Type: Programmable controller (open type equipment)

Models: FX5 manufactured

from April 1st, 2017 FX5-20PG-P

from October 1st, 2018 FX5-20PG-D

Electromagnetic compatibility (EMC) directive Remarks

EN61131-2:2007 Programmable controllers Compliance with all relevant aspects of the standard.
- Equipment requirements and tests EMI

» Radiated emission

» Conducted emission

EMS

+ Radiated electromagnetic field
« Fast transient burst

« Electrostatic discharge

* High-energy surge

« Voltage drops and interruptions
« Conducted RF

» Power frequency magnetic field
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Precautions for compliance with EU Directive

Precautions for when the positioning module is used

When the positioning module is used, attach a ferrite core to the power supplies of the CPU module and the positioning

module.

Make 2 turns around the ferrite core and attach within approximately 200 mm from the terminal block and connectors of the
power cable. (Ferrite core used in Mitsubishi Electric's test: E04SR401938 manufactured by SEIWA ELECTRIC MFG. CO.,
LTD.)

The power lines connected to the module power terminals from the external power supply and 24 VV DC service power supply
and the control signal lines (input signals) must be 30 m or less in length.

Precautions for when the control signal line is used

For the control signal line, use a shielded cable and ground to both sides of the cable. Strip a part of the jacket of the cable as
shown below and ground the exposed shield as much as possible.

/ \
(

K Clamp metal fitting f

Compliance with UKCA marking

The requirements for compliance with UKCA marking are the same as that with EU directive (CE marking).
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Appendix 3 Module Label

The functions of the positioning module can be set by using module labels.

Module label of 1/0 signals

The label names of I/O signals are defined with the following configuration.

"Module name"_"Module number".bPLCReady_D

"Module name"_"Module number".stSystemMonitorData2_D.b"Label name" D

"Module name"_"Module number".stSystemMonitorData2_D.bnBusy_"Axis_D[ax]"

"Module name"_"Module number".stnAxisMonitorData_"Axis_D[ax]".b"Label name"_D

"Module name"_"Module number".stnAxisControlData2_"Axis_D[ax]"."Data type"'Label name"_D

EModule name
The module name indicates the model of the module.

EModule number
The module number starts from one and is added for identifying modules with the same module name.

HLabel name
The label name is unique for each module.

BAXxis [ax]

Axis [ax] indicates the axis number corresponding to the module label. A numerical value from 0 to 1 is used for [ax] according

to the axis from 1 to 2. (Axis 1: 0, axis 2: 1)

EData type

The data type indicates the size of a buffer memory area. The following shows the classification.
Data Type Description
b Bit

u

Word [Unsigned]/Bit String [16-bit]

mD
_D indicates that the module label is for direct access.
Type Description Access timing Example
Direct access Values that has been read from or written to module labels are At reading/writing data from/ | FX5PG_1.bPLCReady_D
immediately applied to the module. The execution time is longer to the module label
than the one at auto refresh, but the responsiveness is high.

APPX
Appendix 3 Module Label 547



Module label of buffer memory areas

The names of the module labels of the buffer memory areas are defined with the following configuration.
"Module name"_"Module number"."Data type"_D"."Data format""Label name"_D

"Module name"_"Module number"."Data type"_D"."Data format""Label name"_D.[Bit No.]

"Module name"_"Module number"."Data type"_D"."Data format""Label name"_"Axis_D[ax]"

"Module name"_"Module number"."Data type"_"Axis_D[ax]"."Data type""Label name"_D

EModule name
The module name indicates the model of the module.

EModule number
The module number starts from one and increments for identifying modules with the same module name.

EData type

The data type indicates the type of a buffer memory area. The following shows the classification.
Data type Description
stnParameter Indicates the basic setting.
stnAxisMonitorData Indicates the axis monitor data.
stnAxisControlData Indicates the axis control data.
stSystemControlData Indicates the system control data.
stinterruptSettingData Indicates the system monitor data.

HLabel name
The label name is unique for each module.

BAXxis [ax]
Axis [ax] indicates the axis number corresponding to the module label. A numerical value from 0 to 1 is used for [ax] according
to the axis from 1 to 2. (Axis 1: 0, axis 2: 1)

EData type
The data type indicates the size of a buffer memory area. The following shows the classification.
Data Type Description
u Word [Unsigned]/Bit String [16-bit]
w Word [Signed]
ud Double Word [Unsigned]/Bit String [32-bit]
d Double Word [Signed]
mD
_D indicates that the module label is for direct access.
Type Description Access timing Example
Direct access Values that has been read from or written to module labels are At reading/writing data from/ | FX5PG_1.stnAxisMonitorDat
immediately applied to the module. The execution time is longer to the module label a_Axis_DI[0].dCurrentFeedVa
than the one at auto refresh, but the responsiveness is high. lue_D
APPX
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Appendix 4 Dedicated Instruction

The following table lists dedicated instructions.

Application Dedicated instruction Function overview

Absolute position restoration G.ABRST1 Restores the absolute position of a specified axis of the positioning module.
G.ABRST2

Positioning start GP.PSTRT1 Starts the positioning control of a specified axis of the positioning module.
GP.PSTRT2

Teaching GP.TEACH1 Performs teaching of a specified axis of the positioning module.
GP.TEACH2

Module data backup GP.PFWRT Writes module extension parameters (positioning data and block start data) in the

buffer memory to the module extension parameter file.
Module data initialization GP.PINIT Sets module parameters and module extension parameters (positioning data and

block start data) in the buffer memory and setting values in the module extension
parameter file to their factory default settings.

For details on the dedicated instructions, refer to the following.
L[] MELSEC iQ-F FX5 Programming Manual (Instructions, Standard Functions/Function Blocks)
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Appendix & How to Find Buffer Memory Addresses

This section describes how to find the buffer memory addresses of positioning data, block start data, and condition data.

Positioning data

Positioning data No. 1 to No. 600 are assigned to each axis. Positioning data has the following structure.

» A maximum of 600 positioning data can be stored for each axis
Positioning data No. 1 in the buffer memory address described on the left. This data is
.. ” |l managed as positioning data No. 1 to 600 for each axis.
Positioning identifier 2020
20002010 1| 7084 | 7991
[Da.1] to [Da.5] HT « One positioning data is configured using items.
[Da.10] 200102011 [2%2" ||| L] 2080 | 7992
M code H
[Da-gl 2002 2012 2022 __.-'- 7083 7993
Dwell time HI
Axig Positioning option 1l
1 g op 2003 2013 2023 __.-' 7984 7994
[Da.27] to [Da.29] L[] 7985 [ 7995
[Da.8] 20042014 (2928 1 11 o | 7996
2015 (2025 |||} 7997
Command speed 2005 L] 7987
[Da.6] 2006020162926 ||| 1|[| ] 9gg | 7998
Positioning address/ 20072017 2027 |HT 7989 7999
movement amount 1
[Da.7] 2008 2018 gggg
2009 2019 1.
Arc address |
—| Configuration of positioning identifier I-
b15 b12 b8 b4 b0
[T [ i1 117T |sufermemony
. I | 11 | Il Il ]
Positioning data No. 1 Ve
e Positioning identifier 1 [Da.2] Control method [Da.1] Operation pattern
9 8000 13081 13991
[Da.1] to [Da.5] [Da.5] Axis to be interpolated
8021 LHH] [Da.3] Acceleration time No.
[Da.10] 8001 8011 T 3082 13992
M code il [Da.4] Deceleration time No.
[Da.9] 8002 8012 8022 1398313993
Dwell time il
IAxis| Positioning option 8013|8023 13994
HT|113984
2 [Da.27] to [Da.29] 8003 \-1] 1398513995 —I Configuration of positioning option I-
8024 IH
[Da.8] 8004 28]2 8025 | \ |11 1]{13086[13996 bis__bi2 b8 b4 b0
Command speed 8005 .\ 1398713997 | I I R | Pl I I IBuffer memory
[Da.6] 8006 | 80168026 .i HThagss (13998 L
Positioning address/ 8007 8017 8027 |1 i 13989[13999
movement amount \. [Da.27] M code ON signal
ipar) aoos | 2016/ 2028 I\
[ [Da.28] ABS direction in degrees
Arc address 8009 [ 8019

[Da.29] Interpolation speed specification method
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When setting positioning data using a program, determine buffer memory addresses using the following calculation formula
and set the addresses.

« 2000+6000x(Ax-1)+10x(N-1)+S

For each variable, substitute a number following the description below.

Item Description
Ax

The axis number of the buffer memory address to be determined. Substitute a number from 1 to 2.

The positioning data No. of the buffer memory address to be determined. Substitute a number from 1 to 600.

Substitute one of the following numbers according to the buffer memory address to be determined.
« Positioning identifier ([Da.1] to [Da.5]): 0

« [Da.10] M code: 1

« [Da.9] Dwell time: 2

« Positioning option ([Da.27] to [Da.29]): 3

« [Da.8] Command speed (lower 16 bits): 4

« [Da.8] Command speed (upper 16 bits): 5

« [Da.6] Positioning address/movement amount (lower 16 bits): 6
« [Da.6] Positioning address/movement amount (upper 16 bits): 7
« [Da.7] Arc address (lower 16 bits): 8

« [Da.7] Arc address (upper 16 bits): 9

[Ex]

When the buffer memory address of [Da.9] Dwell time of the positioning data No.200 of axis 2 is determined
2000+6000x(2-1)+10x(200-1)+2=9992
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Block start data

Block start data consists of five start blocks from Start block 0 to 4, and the block start data of 1 to 50 points is assigned to
each block. The start blocks are assigned to each axis. Block start data has the following structure.

50th point

Buffer memory

Setting item address
2nd point
1st point I | Buffer memory
o Buffer memory dress 26049
Setting item address
> b15 b8 b7 b0 26001
s LLLIITTTTTITTITTT 26000
N L JL J
@ I—[Dav1 1] Shape ‘—[Da.12] Start data No. 26099
3
[=3
o
{
= b15 b8 b7 b0 26051
HENNEEERERNNEEEE 26050
L JL ]
I—[Da.13] Special I—[Da.14] Parameter
start instruction
50th point
Buffer memory
Setting item address
2nd point
1st point l I Buffer memory
Buffer memory &2 27049
Setting item address
> b15 b8 b7 b0 27001
s LLLLITTTTTITTTTT] 27000
IN) L JL J
@ |_ [Da.11] Shape ‘—[Da.12] Start data No. 27099
3
=2
o
{
= b5 b8 b7 b0 27051
HNNEEEERENNNNEEE 27050
L IL ]
I—[Da.13] Special I—[Da.14] Parameter
start instruction
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When setting block start data using a program, determine buffer memory addresses using the following calculation formula
and set the addresses.

ECalculation formula for [Da.11] Shape and [Da.12] Start data No.

Use the following calculation formula.
» 26000+(1000x(Ax-1))+(200xM)+(P-1)
For each variable, substitute a number following the description below.

Item Description

Ax The axis number of the buffer memory address to be determined. Substitute a number from 1 to 2.

M The start block No. of the buffer memory address to be determined. Substitute a number from 0 to 4.

P The block start data point of the buffer memory address to be determined. Substitute a number from 1 to 50.

[Ex]

When the buffer memory address that satisfies the following conditions is determined
* Axis 2

« Start block No.2

* Block start data point: 40

26000+(1000%(2-1))+(200x2)+(40-1)=27439

ECalculation formula for [Da.13] Special start instruction and [Da.14] Parameter
Use the following calculation formula.

+ 26050+(1000x(Ax-1))+(200xM)+(P-1)

For each variable, substitute a number following the description below.

Item Description

Ax The axis number of the buffer memory address to be determined. Substitute a number from 1 to 2.

M The start block No. of the buffer memory address to be determined. Substitute a number from 0 to 4.

P The block start data point of the buffer memory address to be determined. Substitute a number from 1 to 50.

[Ex]

When the buffer memory address that satisfies the following conditions is determined
* Axis 2

« Start block No.1

* Block start data point: 25

26050+(1000%(2-1))+(200x1)+(25-1)=27274
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Condition data

Condition data consists of five start blocks from Start block 0 to 4, and the condition data No.1 to 10 are assigned to each

block. The start blocks are assigned to each axis. Condition data has the following structure.

No.10

Setting item

Buffer memory

address
0.2
No.1 | . Buffer memory
L Buffer memory i 26190
Setting item address
b15  b12 bi1 b8 b7 b0 26110 20191
| LLLIITTTTTITITITT]
. L m 1 26100 26192
2 . T - 26193
[Da.16] Condition operator [Da.15] Condition target
D 26111 26194
& 26195
a Unused 26101 26112 26196
o 26113 26197
S | [pa.17] Address 26102 26114
Q [Da. 26103 26198
[l 26115 26199
o 26104
= [Da.18] Parameter 1 26105 26116
26117
[Da.19] Parameter 2 gg] 8;3 26118
26119
Unused ggj]gg

@ A maximum of 10 conditions data can be set
(stored) for each block number in the buffer memory
address described on the left.

@ One condition data is configured using Ditems.

@ Configured using 5 blocks of 0 to 4 start blocks for
each axis.

When setting block start data using a program, determine buffer memory addresses using the following calculation formula

and set the addresses.

* 26100+(1000x(Ax-1))+(200xM)+(10x(Q-1))+R
For each variable, substitute a number following the description below.

Item Description
Ax The axis number of the buffer memory address to be determined. Substitute a number from 1 to 2.
M The start block No. of the buffer memory address to be determined. Substitute a number from 0 to 4.
The condition data No. of the buffer memory address to be determined. Substitute a number from 1 to 10.
R Substitute one of the following numbers according to the buffer memory address to be determined.

+ [Da.15] Condition target: 0

+ [Da.16] Condition operator: 0

+ [Da.17] Address (lower 16 bits): 2

* [Da.17] Address (upper 16 bits): 3

* [Da.18] Parameter 1 (lower 16 bits): 4
+ [Da.18] Parameter 1 (upper 16 bits): 5
* [Da.19] Parameter 2 (lower 16 bits): 6
* [Da.19] Parameter 2 (upper 16 bits): 7

[Ex]

When the buffer memory address that satisfies the following conditions is determined

* Axis 2
« Start block No.3
* Condition data No. 5

* [Da.19] Parameter 2 (lower 16 bits)
26100+(1000%(2-1))+(200x3)+(10x(5-1))+6=27746
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Appendix 6 External Connection Diagram

Mitsubishi Electric servo amplifier connection example

FX5-20PG-P and MR-J4-A connection example

Configure a sequence to turn OFF MC
using alarms and emergency stop.

NF MC MR-J4-00A Servomotor
———1—< ¢ L1 |CNP1
Power supply —5 S

3-phase 200 V AC —%,- >

'

'

'

'

'

'

|

'

>T— - == !

L21: 24V DC Eﬁy .Electromagnetic:

I:: P+ ! brake '

2 m max.” | : 8 H Cutoff using servo : '

FX5-20PG-P 1 ' J' ON signal OFF H '

" 17 alarm signal ' '

CN1 H '

PULSE F 15 = f — PP 0 ! h

" T = | |

T — ' '

PULSE COM 18 — ] — G 36 ' .

[ o ' '

CLEAR 13 T : f T : CR 41 ' :

CLEAR COM 14 T T DO COM 46 o I

51 '

READY 11 — f — RD 49 i & '

RDY COM 12 T T DICOM| 20 ! 3 H

I I L L T OPC 2 ' S '

'

PG05 9 — f — [¥2 8 ! |

'

EGO COM I T S A — LZR [ 9 ; !

COM 7 :l_| u ' '
'

24V DC0.5A ! '

- Near-point do 24V power + —1_SD Plate ' !

06 Upper limit_2 supply - 1 '

F . '

J{S 2 Main circuit power supply Forced sto - v ' H
7 Torced Stop  w. T '

S Servo ON e :MZ ' !
STOP F T S— L : '
CHG bl RES [ 19 | |  TTTTT==== -
PULSE Ar ¢d Proportional control 5
[PULSE A- Torque control i
[PULSE B+ 4
[PULSE B- 44

5G 47
Manual pulse generator
MR-HDPO1 7
Malfunction ALM 4
Zero speed detection ZSP
Torque limit in operation TLC 5
Imposition INP 4
Analog torque limit l-. -. ] TLSAR 217
T T
+10 V/Max. currenllj . : x<l_’ G 58 Monitor output
o SD Plate CN6
2 m max. 3 ot Analog monitor 1
7 G E +10V DC
+10V DC
2 Mo2 Analog monitor 2

2 m max.

*1 /O terminals logic can be switched using advanced parameter 1 "[Pr.22] Input signal logic selection" and "[Pr.23] Output signal logic
selection”. (The above example shows all negative logic settings)

*2 Use the positioning module upper limit (FLS) and lower limit (RLS) with the OPR retry function. Set internally using the servo amplifier
limit switch.

*3 This limit switch is for servo amplifiers (i.e., for stopping).

*4 It describes the distance between the positioning module and the servo amplifier.

*5  For details on the positioning module and servo amplifier logic, refer to the following.
=~ Page 19 External Device Output Interface Specifications
The positioning module default value is negative logic.
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FX5-20PG-D and MR-J4-A connection example

The differential driver connection is recommended because the maximum output pulse is faster and the maximum connection
distance between servos is longer for the differential driver connection than for the transistor output connection. (I==~ Page 17
Performance Specifications)

Configure a sequence to turn OFF MC
using alarms and emergency stop.

NF MC MR-J4-00A Servomotor
oo '
— ———< 19 L1 |CNP1
Power supply —x o9 L2 . H
3-phase 200 V AC —%»- 2—gL3 '
'
d Pl .
$P2, B !
d- '
r$ L11,CNP2 ”'\'/B\""E'l' '
L21: - B2: Electromagnetic '
) e 24V DCEMG ! brake '
10 m max." | ' 8 \ Cutoff using servo ' !
FX5-20PG-D 1 H J' ON signal OFF : '
" 1°° alarm signal ' '
CN1 i 1
PULSE F+ 15 - f = PP 0 , .
PULSE F- 16 — - PG 1 | '
PULSE R+ 17 T I( T P 5 : i
PULSE R- 18 — — G | 36 I 1
o o ' '
CLEAR 13 T : f T : CR 41 ' :
CLEAR COM 14 T T DO COM| 46 4 h
READY 11 — f — RD 49 8 :
RDY COM 12 T T DICOM| 20 ' g H
(] [ OPC 2 1 !
'
PG05 9 — f — [¥2 8 ! |
PG0 COM 10 24VDC ' — LZR 9 il :
COM 6 24 LT ! .
CoM T ! |
24V DC0.5A ! '
—poi 24V power + —11_SD_ | Plate | H '
DOG m/ supply - ' '
FLS er limit ' |
RLS Lower fimit 2 Mai Gt poversply Forced stop | ! I
< Stopping ~ Servo ON il ' H
STOP 4 External ] Reset SON ' '
oHG 5 xternal command ., eset ResT 11 |  eeeeeeaa- o
PULSE A+ A19 5V |" i Proportional control BC
BUL [ A X Torque control Personal Computer
PULSE A- B19 = T 3 TL
B Forward stroke end
|PULSE B+ A0 9 “3Reverse stroke end 4
[PULSE B- B20 ov 1©r 4
~T-5G 47
Manual pulse generator
MR-HDPO1
2
Malfunction ALM 4
Zero speed detection ZSP
Torque limit in operation TLC 5
Imposition INP 4
Analog torque limit l-. -. ] TSAR 217
T T
+10 V/Max. current [ G 28 Monitor output
]
SD Plate CN6
L&. ot Analog monitor 1
G +10V DC
NMO2 +10V DC
Analog monitor 2
2 m max.

*1 /0 terminals logic can be switched using advanced parameter 1 "[Pr.22] Input signal logic selection" and "[Pr.23] Output signal logic
selection". (The above example shows all negative logic settings)

*2 Use the positioning module upper limit (FLS) and lower limit (RLS) with the OPR retry function. Set internally using the servo amplifier
limit switch.

*3  This limit switch is for servo amplifiers (i.e., for stopping).

*4 It describes the distance between the positioning module and the servo amplifier.

*5  For details on the positioning module and servo amplifier logic, refer to the following.

=~ Page 19 External Device Output Interface Specifications
The positioning module default value is negative logic.
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Appendix 7 Configuration Device List

The positioning system, which uses the positioning module, is configured using the following devices.

No. Product Model Remarks
1 Positioning module FX5-20PG-P EX5-20PGi""
FX5-20PG-D T_
o Preeeeees Transistor output system
e Deeeeee Differential driver output system
2 Drive unit — Servo amplifier, etc.
3 Manual pulse generator (manual pulse | — Recommended: MR-HDPO01 (Mitsubishi Electric)
emitter)
4 Connector cable — The cable for connecting the positioning module and the drive unit, manual pulse
generator, and mechanical input signals.
5 Connector for connecting external ABCON1 Soldered type (straight protrusion)
devices ABCON2 Crimped type
AB6CON4 Soldered type (for both straight / inclined protrusion)
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Appendix 8 Precautions for Using a Stepping Motor

Describes the precautions for using a stepping motor.

For S-curve acceleration/deceleration

Implementing the S-curve acceleration/deceleration may cause step out in the axis connected to the stepping motor.
Before using the S-curve acceleration/deceleration, check that step out does not occur.

For circular interpolation control

The axis connected to the stepping motor cannot use circular interpolation control.
Use a servomotor is implementing circular interpolation control.

For backlash compensation function

The backlash compensation function cannot be used for an axis where a stepping motor is connected. If using the backlash
compensation function, there is a risk that the motor will step out.

APPX
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Appendix 9 Added and Enhanced Functions

The functions added or changed with the positioning module and engineering tool, and supported firmware version of the

positioning module and CPU module, and engineering tool software version are given below.

The firmware version of positioning module can be confirmed with buffer memory. (=5~ Page 440 [Md.130] Firmware version)

The firmware version of CPU module can be confirmed with module diagnosis (CPU diagnosis). Refer to the following

manuals for details on diagnosing the module (CPU diagnosis).
LTIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)
Refer to the LI1GX Works3 Operating Manual for details on the software version.

FX5UJ CPU module

Add/Change Function Supported version Reference
CPU module Positioning Engineering tool
firmware version | module firmware
version
Support FX5-20PG-D From the first — "1.060N" and above | —
Support OPR method "Limit switch combined-use method" From the first "1.010" and above "1.060N" and above | Page 96
Support external I/O signal monitor function From the first "1.010" and above "1.060N" and above | Page 313
Support event history function From the first "1.010" and above "1.060N" and above | Page 315
FX5U/FX5UC CPU module
Add/Change Function Supported version Reference
CPU module Positioning Engineering tool
firmware version | module firmware
version
Support FX5-20PG-D "1.050" and above — "1.050C" and above | —
Support OPR method "Limit switch combined-use method" — "1.010" and above "1.050C" and above | Page 96
Support external I/O signal monitor function — "1.010" and above "1.050C" and above | Page 313
Support event history function "1.040" and above ! | "1.010" and above "1.050C" and above | Page 315
*1 Saving the event history file to the SD card is supported from CPU module serial No. 16Y**** and later.
APPX
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WARRANTY

Please confirm the following product warranty details before using this product.
1. Gratis Warranty Term and Gratis Warranty = 2. Onerous repair term after discontinuation

Range

If any faults or defects (hereinafter "Failure") found to be
the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall
be repaired at no cost via the sales representative or
Mitsubishi Service Company. However, if repairs are
required onsite at domestic or overseas location,
expenses to send an engineer will be solely at the
customer's discretion. Mitsubishi shall not be held
responsible for any re-commissioning, maintenance, or
testing on-site that involves replacement of the failed
module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one
year after the date of purchase or delivery to a
designated place. Note that after manufacture and
shipment from Mitsubishi, the maximum distribution
period shall be six (6) months, and the longest gratis
warranty term after manufacturing shall be eighteen (18)
months. The gratis warranty term of repair parts shall not
exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the
usage state, usage methods and usage environment,
etc., which follow the conditions and precautions,
etc., given in the instruction manual, user's manual
and caution labels on the product.

(2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

1. Failure occurring from inappropriate storage or
handling, carelessness or negligence by the
user. Failure caused by the user's hardware or
software design.

2. Failure caused by unapproved modifications,
etc., to the product by the user.

3. When the Mitsubishi product is assembled into a
user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the user's
device is subject to or as necessary by industry
standards, had been provided.

4. Failure that could have been avoided if
consumable parts (battery, backlight, fuse, etc.)
designated in the instruction manual had been
correctly serviced or replaced.

5. Relay failure or output contact failure caused by
usage beyond the specified life of contact
(cycles).

6. Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

7. Failure caused by reasons unpredictable by
scientific technology standards at time of
shipment from Mitsubishi.

8. Any other failure found not to be the responsibility
of Mitsubishi or that admitted not to be so by the
user.

of production

(1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

(2) Product supply (including repair parts) is not available

after production is discontinued.

. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at
each FA Center may differ.

. Exclusion of loss in opportunity and

secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall

not be liable for compensation to:

(1) Damages caused by any cause found not to be the
responsibility of Mitsubishi.

(2) Loss in opportunity, lost profits incurred to the user
by Failures of Mitsubishi products.

(3) Special damages and secondary damages whether
foreseeable or not, compensation for accidents, and
compensation for damages to products other than
Mitsubishi products.

(4) Replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

. Changes in product specifications

The specifications given in the catalogs, manuals or technical
documents are subject to change without prior notice.

. Product application

(1) In using the Mitsubishi MELSEC programmable
controller, the usage conditions shall be that the
application will not lead to a major accident even if
any problem or fault should occur in the
programmable controller device, and that backup and
fail-safe functions are systematically provided outside
of the device for any problem or fault.

(2) The Mitsubishi programmable controller has been
designed and manufactured for applications in general
industries, etc. Thus, applications in which the public
could be affected such as in nuclear power plants and
other power plants operated by respective power
companies, and applications in which a special quality
assurance system is required, such as for railway
companies or public service purposes shall be excluded
from the programmable controller applications.

In addition, applications in which human life or property
that could be greatly affected, such as in aircraft,
medical applications, incineration and fuel devices,
manned transportation, equipment for recreation and
amusement, and safety devices, shall also be excluded

from the programmable controller range of applications.

However, in certain cases, some applications may be
possible, providing the user consults their local
Mitsubishi  representative  outlining the special
requirements of the project, and providing that all
parties concerned agree to the special circumstances,
solely at the user's discretion.

(3) Mitsubishi shall have no responsibility or liability for any
problems involving programmable controller trouble and
system trouble caused by DoS attacks, unauthorized
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TRADEMARKS

PROFIBUS is a trademark of PROFIBUS Nutzerorganisation e.V.

Anywire and AnyWireASLINK are either registered trademarks or trademarks of Anywire Corporation.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

1®1

In some cases, trademark symbols such as '™ or *®" are not specified in this manual.
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