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SAFETY PRECAUTIONS

(Read the precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full attention to safety to handle
the product correctly.

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

This manual classifies the safety precautions into two categories: [AWARNING] and [ACAUTION].

Indicates that incorrect handling may cause hazardous conditions, resulting in

A WARN I N G death or severe injury.

f CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Depending on the circumstances, procedures indicated by [ACAUTION] may also cause severe injury.
Observe the precautions of both levels because they are important for personal and system safety.
Ensure that the end users read this manual and then keep the manual in a safe place for future reference.



[DESIGN PRECAUTIONS]

/\WARNING

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

- Emergency stop circuits, protection circuits, and protective interlock circuits (for conflicting
operations such as forward/reverse rotations or for preventing damage to the equipment such as
upper/lower limit positioning) must be configured external to the programmable controller.

- 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 occurs in an input/output control block,
where it cannot be detected by the CPU module, 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 programmable controller 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, triac or transistor 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.

@ 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 programmable controller in operation. Read
the manual thoroughly and ensure complete safety before executing other controls (program change,
parameter change, forced output, and operation status change) to the programmable controller in
operation. Improper operation may damage machines or cause 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.

@ For the operating status of each station after a communication failure of the network, refer to relevant
manuals for the network. Incorrect output or malfunction may result in an accident.

@ Especially, in the case of a control from an external device to a remote programmable controller,
immediate action cannot be taken for a problem on the programmable controller due to a
communication failure. Determine the handling method as a system when communication failure
occurs along with configuration of interlock circuit on a program, by considering the external
equipment and CPU module.

® Do not write any data to the "system area" and "write-protect area" of the buffer memory in the
module. Executing data writing to the "system area" or "write protect area" may cause malfunction of
the programmable controller alarm. For the "system area" or "write-protect area", refer to [==~ Page
406 List of Buffer Memory Addresses and "Buffer Memory" in MELSEC iQ-F FX5 Motion Module
User's Manual (CC-Link IE TSN).

@ If a communication cable is disconnected, the network may be unstable, resulting in a communication
failure of multiple stations. Construct an interlock circuit in the program so that the system always
operates on the safe side even if communications fail. Incorrect output or malfunction may result in an
accident.




/\WARNING

[Precautions for using products in a UL/cUL Class I, Division 2 environment]
® Products’ ! with the CI.I, DIV.2 mark on the rating plate are suitable for use in Class I, Division 2,
Groups A, B, C and D hazardous locations, or nonhazardous locations only.
This mark indicates that the product is certified for use in the Class I, Division 2 environment where
flammable gases, vapors, or liquids exist under abnormal conditions. When using the products in the
Class I, Division 2 environment, observe the following conditions to reduce the risk of explosion.
- This device is open-type and is to be installed in an enclosed area under suitable environment
which requires a tool or key to open.
- Warning - Explosion Hazard - Substitution of any component may impair suitability for Class I,
Division 2.
- Warning - Explosion Hazard - Do not disconnect equipment while the circuit is live or unless the
area is known to be free of ignitable concentrations.
- Do not open the cover of the CPU module and remove the battery unless the area is known to be
nonhazardous.

*1 Products conforming to the UL explosion-proof standard are as follows:

Manufactured in October 2017 onwards

* FX5 CPU module

FX5UC-32MT/D, FX5UC-32MT/DSS, FX5UC-64MT/D, FX5UC-64MT/DSS, FX5UC-96MT/D, FX5UC-96MT/DSS

* FX5 extension module

FX5-C16EX/D, FX5-C16EX/DS, FX5-C16EYT/D, FX5-C16EYT/DSS, FX5-C32EX/D, FX5-C32EX/DS, FX5-C32EYT/D, FX5-
C32EYT/DSS, FX5-C32ET/D, FX5-C32ET/DSS, FX5-232ADP, FX5-485ADP, FX5-C1PS-5V, FX5-CNV-BUSC, FX5-4AD-
ADP, FX5-4DA-ADP

[DESIGN PRECAUTIONS]

/\CAUTION

® When an inductive load such as a lamp, heater, or solenoid valve is controlled, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on. Take
proper measures so that the flowing current does not exceed the value corresponding to the
maximum load specification of the resistance load.

@ After the CPU module is powered on or is reset, the time taken to enter the RUN status varies
depending on the system configuration, parameter settings, and/or program size.
Design circuits so that the entire system will always operate safely, regardless of this variation in time.

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

@ If a long-time power failure or an abnormal voltage drop occurs, the programmable controller stops,
and output is turned off. When the power supply is restored, it will automatically restart (when the
RUN/STOP/RESET switch is on RUN side).

[SECURITY PRECAUTIONS]
/\WARNING

@ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and
the system against unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other
cyberattacks from external devices via the network, take appropriate measures such as firewalls,
virtual private networks (VPNs), and antivirus solutions.




[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 generic specifications
of the user's manual (Hardware) of the CPU module used.

Never use the product in areas with excessive dust, oily smoke, conductive dust, corrosive gas (salt
air, Cly, H,S, SO,, or NO»), flammable gas, or 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]

/\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 programmable controller. Failure to do so may cause fire, equipment failures or
malfunctions.

For products 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 chips 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.

Connect the expansion board and expansion adapter securely to their designated connectors. Loose
connections may cause malfunctions.

Make sure to affix the expansion board with tapping screws. Tightening torque should follow the
specifications in the user's manual (Hardware) of the CPU module used. If the screws are tightened
outside of the specified torque range, poor connections may cause malfunctions.

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

When using an SD memory card, insert it into the SD memory card slot. Check that it is inserted
completely. Poor contact may cause malfunction.

Turn off the power to the programmable controller 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

Hold the connector part of the Ethernet cable and perform installation or removal in a straight
direction. If the cable is pulled out while connected to the module, it may cause damage to the module
or the cable, or may cause a malfunction due to poor connector contact.




[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.

It may differ depending on the extension devices. For details, refer to the user's manual of the

extension devices used.

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 (0.24") or less).
Ensure 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 ends of stranded wires and ensure 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 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.

- Twist the ends of stranded wires and ensure 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

® Do not supply power externally to the [24 +] and [24 V] terminals (24 V DC service power supply) on
the CPU module or extension modules. Doing so may damage the product. Note that power may be
supplied even when an electronic load which equips with an internal bias power supply is connected.

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

CPU module and extension modules with a wire 2 mni or thicker.

Do not use common grounding with heavy electrical systems. For details, refer to the user's manual

(Hardware) of the CPU module used.

@® Connect the power supply wiring to the dedicated terminals described in the user's manual
(Hardware) of the CPU module used. If an AC power supply is connected to a DC input/output
terminal or DC power supply terminal, the programmable controller 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, /O
connectors, communication connectors, or communication cables. Failure to do so may result in wire
damage/breakage or programmable controller failure.

® Make sure to observe the following precautions to prevent any damage to the machinery or accidents
due to malfunction of the programmable controller caused by abnormal data written to the
programmable controller due to the effects of noise.

- Do not bundle the power line, control line and communication 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, control line and communication cables at least 100 mm (3.94") away from the main circuit,
high-voltage line, load line or power line.

- Ground the shield of the shield wire or shielded cable at one point on the programmable controller.
However, do not use common grounding with heavy electrical systems.

- Ground the shield of the analog I/O wire in accordance with the manuals of each model. However,
do not use common grounding with heavy electrical systems.




[STARTUP AND MAINTENANCE PRECAUTIONS]

/\WARNING

® Do not touch any terminal while the programmable controller'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, performing forced output, or running or stopping the programmable
controller while the system is running, read through this manual carefully, and ensure complete safety.
An operation error may damage the machinery or cause accidents.

® Do not change the program in the programmable controller from two or more peripherals at the same
time. (such as from an engineering tool and a GOT) Doing so may cause destruction or malfunction of
the programmable controller program.

@® Use the battery for memory backup in conformance to the user's manual (Hardware) of the CPU
module used.

- Use the battery for the specified purpose only.

- Connect the battery correctly.

- Do not charge, disassemble, heat, put in fire, short-circuit, connect reversely, solder, swallow, or
burn the battery, or apply excessive forces (vibration, impact, drop, etc.) to the battery.

- Do not store or use the battery at high temperatures or expose to direct sunlight.

- Do not expose to water, bring near fire or touch liquid leakage or other contents directly.

- When replacing the battery, make sure to use our specified product (FX3U-32BL).

- When a battery error occurs ("BAT" LED is on in red), follow the description in the user's manual
(Hardware) of the CPU module used.

Incorrect handling of the battery may cause heat excessive generation, bursting, ignition, liquid

leakage or deformation, and lead to injury, fire or failures and malfunction of facilities and other

equipment.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/\CAUTION

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

@ After the first use of the SD memory card, do not insert/remove the memory card more than 500 times.
Doing so 500 times or more may cause malfunction.

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

® Turn off the power to the programmable controller 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

® Do not use the chemicals for cleaning.

@ |If there is the possibility of touching the programmable controller inside a control panel in
maintenance, make sure to discharge to avoid the influence of static electricity.

@ Since there are risks such as burn injuries, please do not touch the surface of the equipment with bare
hands when it is operating in an environment which exceeds ambient temperature of 50°C.




[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 programmable controller in operation. Read
the manual thoroughly and ensure complete safety before executing other controls (program change,
parameter change, forced output, and operation status change) to the programmable controller in
operation. Improper operation may damage machines or cause accidents.

[DISPOSAL PRECAUTIONS]

/\CAUTION

® When disposing of this product, treat it as industrial waste.

® When disposing of batteries, separate them from other waste according to local regulations. (For
details on the Battery Directive in EU countries, refer to the user's manual (Hardware) of the CPU
module used.)

[TRANSPORTATION PRECAUTIONS]

/\CAUTION

® When transporting the programmable controller with the optional battery, turn on the programmable
controller before shipment, confirm that the battery mode is set using a parameter and the BAT LED is
off, and check the battery life. If the programmable controller is transported with the BAT LED ON or
the battery exhausted, the battery-backed data may be unstable during transportation.

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

® When transporting lithium batteries, follow required transportation regulations. (For details on the
regulated products, refer to the user's manual (Hardware) of the CPU module used.)

@® The halogens (such as fluorine, chlorine, bromine, and iodine), which are contained in a fumigant
used for disinfection and pest control of wood packaging materials, may cause failure of the product.
Prevent the entry of fumigant residues into the product or consider other methods (such as heat
treatment) instead of fumigation. The disinfection and pest control measures must be applied to
unprocessed raw wood.




INTRODUCTION

Thank you for purchasing the Mitsubishi Electric MELSEC iQ-F series programmable controllers.

This manual describes the functions and programming of the relevant products listed below. Before using this product, please
read this manual and the relevant manuals carefully and develop familiarity with the functions and performance of the
MELSEC iQ-F series programmable controller to handle the product correctly.

When applying the program examples provided in this manual to an actual system, ensure the applicability and confirm that it
will not cause system control problems.
Please make sure that the end users read this manual.

Relevant products
FX5-40SSC-S, FX5-80SSC-S, FX5-40SSC-G, FX5-80SSC-G

Point

Symbols used in this manual are shown below.

A serial No. is inserted in the "**" mark.

« [Pr.**]: Symbols indicating positioning parameter or home position return parameter items
« [Da.**]: Symbols indicating positioning data or block start data items

» [Md.**]: Symbols indicating monitor data items

« [Cd.**]: Symbols indicating control data items

 [FX5-SSC-S]: Symbols indicating compatibility with only FX5-SSC-S

» [FX5-SSC-G]: Symbols indicating compatibility with only FX5-SSC-G

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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[BCN-B62005-719]

This manual does not include detailed information on the following:

» General specifications

 Available CPU modules and the number of mountable modules

* Installation
For details, refer to the following.

LTIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

Poin tp

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated

tool.

e-Manual has the following features:

* Required information can be cross-searched in multiple manuals.

» Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.




TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

4-axis module

Another term for FX5-40SSC-S and FX5-40SSC-G

8-axis module

Another term for FX5-80SSC-S and FX5-80SSC-G

Axis

A target for motion control

Buffer memory

A memory in an intelligent function module, where data (such as setting values and monitoring values) are
stored. When using the CPU module, the memory is indicated for storing data (such as setting values and
monitored values) of the Ethernet function and data used for data communication of the multiple CPU function.

Cyclic transmission

A function by which data are periodically exchanged among stations on the same network using a link device

Device Adevice (X, Y, M, D, or others) in a CPU module

Global label Alabel that is enabled for all program data when creating multiple program data in the project. There are two
types of global labels: module label that is automatically generated by GX Works3 and label that can be created
for the any of the specified devices.

GX Works3 The product name of the software package for the MELSEC programmable controllers

([FX5-SSC-8] version 1.007H or later, and [FX5-SSC-G] version 1.072A or later)

Intelligent function module

A MELSEC iQ-F series module that has functions other than input or output, such as Simple Motion module/
Motion module

Label

A label that represents a device in a given character string

Module label

Alabel that represents one of memory areas (I/O signals and buffer memory areas) specific to each module in a
given character string. GX Works3 automatically generates this label, which can be used as a global label.

MR Configurator2

The product name of the setup software for the servo amplifier
([FX5-SSC-8] version 1.34L or later, and [FX5-SSC-G] version 1.120A or later)

MR-J3(W)-B MR-J3-_B_(-RJ)/MR-J3W-_B Servo amplifier series

MR-J4(W)-B MR-J4-_B_(-RJ)/MR-J4W_-_B Servo amplifier series

MR-J5(W)-G MR-J5-_G_(-RJ)/MR-J5W_-_G/MR-J5D_-_G_ Servo amplifier series

MR-JE-B(F) MR-JE-_B(F) Servo amplifier series

MR-JET-G MR-JET-_G Servo amplifier series

SSCNETI/H™ High speed synchronous communication network between Simple Motion module and servo amplifier
SSCNETII"!

Transient transmission

A function used to perform communication with another station when requested by a dedicated instruction or
from the engineering tool.

*1 SSCNET: Servo System Controller NETwork

GENERIC TERMS AND ABBREVIATIONS

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

Generic term/abbreviation

Description

CPU module An abbreviation for the MELSEC iQ-F series CPU module
Data link A generic term for a cyclic transmission and a transient transmission
Drive unit A generic term for motor drive devices such as a servo amplifier

Engineering tool

A generic term for GX Works3 and MR Configurator2

FX5-8SC-G

A generic term for the FX5-40SSC-G and FX5-80SSC-G Motion module

FX5-SSC-S

A generic term for the FX5-40SSC-S and FX5-80SSC-S Simple Motion module

Motion module

An abbreviation for the MELSEC iQ-F series Motion module

Simple Motion module

An abbreviation for the MELSEC iQ-F series Simple Motion module

SSCNETII(/H)

A generic term for SSCNETII/H, SSCNETII

Servo network

A generic term for the network between the Simple Motion module/Motion module and drive units
* SSCNETII/H, SSCNETII
* CC-Link IETSN

17



18

1 START AND STOP

This chapter describes start and stop methods of the positioning control for the Simple Motion module/Motion module.

1.1 start

The Simple Motion module/Motion module operates the start trigger in each control, and starts the positioning control. The
following table shows the start signals for each control. This section describes the start using the positioning start signal and
the external command signal.

Control details Start trigger

Major positioning control * Turns ON the "[Cd.184] Positioning start".
* Turns ON the external command signal (DI).

High-level positioning control

Home position return control

Manual control | JOG operation Turns ON the "[Cd.181] Forward run JOG start" or the "[Cd.182] Reverse run JOG start".

Inching operation

Manual pulse generator operation | Operates the manual pulse generator.

In the control other than the manual control, the following start methods can be selected.

* Normal start (== Page 138 Block start)

» Multiple axes simultaneous start (=5~ Page 24 Multiple axes simultaneous start)

The positioning data, block start data, and condition data are used for the position specified at the control. The data that can
be used varies by the start method.

Servo ON conditions

Setting of servo parameter

{

"[Cd.190] PLC READY" ON

{

"[Cd.191] All axis servo ON" ON

Starting conditions

To start the control, the following conditions must be satisfied.

The necessary start conditions must be incorporated in the program so that the control is not started when the conditions are
not satisfied.

* Operation state

n: Axis No. - 1
Monitor item Operation state Buffer memory address
[Md.26] Axis operation status "0: Standby" or "1: Stopped" 2409+100n

1 START AND STOP
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« Signal state

Signal name Signal state Device
1/0 signal PLC READY signal ON CPU module preparation completed [Cd.190] PLC READY
READY signal ON Preparation completed [Md.140] Module status: b0
All axis servo ON ON All axis servo ON [Cd.191] All axis servo ON
Synchronization flag ON The buffer memory can be accessed. [Md.140] Module status: b1
Axis stop signal OFF Axis stop signal is OFF [Cd.180] Axis stop
M code ON signal OFF M code ON signal is OFF [Md.31] Status: b12
Error detection signal OFF There is no error [Md.31] Status: b13
BUSY signal OFF BUSY signal is OFF [Md.141] BUSY
Start complete signal OFF Start complete signal is OFF [Md.31] Status: b14
External signal Forced stop input signal ON There is no forced stop input —
Stop signal OFF Stop signal is OFF —
Upper limit (FLS) ON Within limit range —
Lower limit (RLS) ON Within limit range —

1 START AND STOP
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Start by the positioning start [Cd.184]

The operation at starting by the "[Cd.184] Positioning start" is shown below.

* When the "[Cd.184] Positioning start" turns ON, the start complete signal ([Md.31] Status: b14) and "[Md.141] BUSY" turn
ON, and the positioning operation starts. It can be seen that the axis is operating when the "[Md.141] BUSY" is ON.

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

« If the positioning start signal turns ON again while the "[Md.141] BUSY" is ON, the warning "Start during operation"
(warning code: 0900H [FX5-SSC-S], or warning code: 0DO0OH [FX5-SSC-G])" will occur.

» The process executed when the positioning operation is completed will differ by whether the next positioning control is

executed.
Whether the next positioning control is | Processing details
executed
Do not execute the positioning « If a dwell time is set, the system will wait for the set time to pass, and then positioning will be completed.
* When positioning is completed, the "[Md.141] BUSY" will turn OFF and the positioning complete signal
([Md.31] Status: b15) will turn ON. However, when using speed control or when the positioning complete
signal output time is "0", the signal will not turn ON.
* When the time set in "[Pr.40] Positioning complete signal output time" is passed, the positioning complete
signal ([Md.31] Status: b15) will turn OFF.
Execute the positioning « If a dwell time is set, the system will wait for the set time to pass.
* When the set dwell time is passed, the next positioning will start.

HOperation example

Dwell time

Positioning ‘

[Cd.191] All axis servo ON  ofFfF 3

[Cd.184] Positioning start

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

[Md.141] BUSY

([Md.31] Status: b15)

Positioning complete signal ofp | l ,L ,l

Point ;>

The "[Md.141] BUSY" turns ON even when position control of movement amount 0 is executed. However,
since the ON time is short, the ON status may not be detected in the program. (The ON status of the start
complete signal ([Md.31] Status: b14), positioning complete signal ((Md.31] Status: b15) and M code ON
signal ([Md.31] Status: b12) can be detected in the program.)

20 1 START AND STOP
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HOperation timing and processing time
The following shows details about the operation timing and time during position control.
* Operation example

[Cd.184] Positioning start j l

[Md.141] BUSY '

M code ON signal ([Md.31] Status: b12)
(WITH mode)

[Cd.7] M code OFF request

Start complete signal t3
([Md.31] Status: b14) [
[Md.26] Axis operation status Standby Position control Standby

t4 4/ \
Positioning operation IS

-
J

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

t6

M code ON signal ([Md.31] Status: b12)
(AFTER mode)

[Cd.7] M code OFF request

Home position return complete flag
(IMd.31] Status:b4) "7 TTTTToTTOC

Point ;>

When the positioning start signal turns ON, if the "positioning complete signal" or the "home position return
complete flag" are already ON, the "positioning complete signal" or the "home position return complete flag"
will turn OFF when the positioning start signal turns ON.

* Normal timing time (Unit: [ms])

Operation cycle t1 t2 t3 t4"2 t5 t6
FX5-SSC-S 0.888 03to1.4 0t00.9 0t0 0.9 3.71t0 4.59 0t0 0.9 Follows
parameters
1.777 0.3to1.4 0to1.8 0to 1.8 4.57 t0 6.28 0to1.8 Follows
parameters
FX5-SSC-G 0.500 0.4t01.0 0to 0.5 0to 0.5 1.8t02.0 0to 0.5 Follows
parameters
1.000 04to1.5 0to1.0 0to 1.0 3.3t03.5 0to1.0 Follows
parameters
2.000 04t02.8 0to2.0 0to 2.0 6.0to 6.4 0to 2.0 Follows
parameters
4.000 04to4.5 0to4.0 0to 4.0 12.0t0 12.2 0to 4.0 Follows
parameters

*1 The t1 timing time could be delayed by the operation state of other axes.
*2 The t4 timing time depends on the setting of the acceleration time, servo parameter, etc.

1 START AND STOP
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Start by the external command signal (DI)

[FX5-SSC-S]

When starting positioning control by inputting the external command signal (DI), the start command can be directly input into
the Simple Motion module. This allows the variation time equivalent to one scan time of the CPU module to be eliminated.
This is an effective procedure when operation is to be started as quickly as possible with the start command or when the
starting variation time is to be suppressed.

[FX5-SSC-G]

When starting positioning control by inputting the external command signal (D), the start command from the drive unit can be
directly input into the Motion module.

BAdvance setting

Set the following data in advance.

N: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Pr.42] External command 0 Set to "0: External positioning start". 62+150n

function selection

[Pr.95] External command signal | 0 Set the external command signal (DI) to be used. 69+150n
selection

Set the external command signal (DI) to be used in "[Pr.95] External command signal selection".
Refer to the following for the setting details.
[=5~ Page 427 Basic Setting

EStart method

Set "[Cd.3] Positioning start No." and enable "[Cd.8] External command valid" with a program. Then, turn ON the external
command signal (DI).

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.3] Positioning start No. 1 to 600 Set the positioning data No. to be started. 4300+100n
[Cd.8] External command valid 1 Set to "1: Validates an external command.". 4305+100n

Refer to the following for the setting details.
[Z=~ Page 539 Control Data

HRestriction
When starting by inputting the external command signal (D), the start complete signal ([Md.31] Status: b14) will not turn ON.

1 START AND STOP
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EStarting time chart

» Operation example

v Operation pattern
Positioning data No. ———— 1(00)

Dwell time
e

N ¥

v
—_

[Cd.184] Positioning start

[Cd.191] All axis servo ON

[Md.26] Axis operation status Servo OFF Standby

[Cd.190] PLC READY

READY signal o
(IMd.140] Module status: b0) —

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

[Md.141] BUSY &

Positioning complete signal &
(IMd.31] Status: b15)

Error detection signal

([Md.31] Status: b13) T/\ l

External command signal

[Pr.42] External command
function selection

[Cd.3] Positioning start No. >< 1

[Cd.8] External command
valid

1 START AND STOP
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Multiple axes simultaneous start

The "multiple axes simultaneous start" starts outputting the command to the specified simultaneous starting axis at the same
timing as the started axis. A maximum of four axes can be started simultaneously.

Control details

The multiple axes simultaneous start control is carried out by setting the simultaneous start setting data to the multiple axes
simultaneous start control buffer memory of the axis control data, "9004" to "[Cd.3] Positioning start No." of the start axis, and
then turning ON the positioning start signal.

Set the number of axes to be started simultaneously and axis No. in "[Cd.43] Simultaneous starting axis", and the start data
No. of simultaneous starting axis (positioning data No. to be started simultaneously for each axis) in "[Cd.30] Simultaneous
starting own axis start data No." and "[Cd.31] Simultaneous starting axis start data No.1" to "[Cd.33] Simultaneous starting
axis start data No.3".

Restrictions

* The error "Error before simultaneous start" (error code: 1990H [FX5-SSC-S], or error code: 1A90H [FX5-SSC-G]) will occur
and all simultaneously started axes will not start if the simultaneously started axis start data No. is not set to the axis control
data on the start axis or set outside the setting range.

» The error "Error before simultaneous start" (error code: 1990H [FX5-SSC-S], or error code: 1A90H [FX5-SSC-G]) will occur
and all simultaneously started axes will not start if either of the simultaneously started axes is BUSY.

* The error "Error before simultaneous start" (error code: 1990H [FX5-SSC-S], or error code: 1A90H [FX5-SSC-G]) will occur
and all simultaneously started axes will not start if an error occurs during the analysis of the positioning data on the
simultaneously started axes.

* No error or warning will occur if only the start axis is the simultaneously started axis.

* This function cannot be used with the sub function (==~ Page 272 Pre-reading start function.

Procedure

The procedure for multiple axes simultaneous start control is shown below.

1. Setthe following axis control data.

* [Cd.43] Simultaneous starting axis

» [Cd.30] Simultaneous starting own axis start data No.
+ [Cd.31] Simultaneous starting axis start data No.1

* [Cd.32] Simultaneous starting axis start data No.2

* [Cd.33] Simultaneous starting axis start data No.3

2. Write [9004] in "[Cd.3] Positioning start No.".

3. Turn ON the positioning start signal to be started.

1 START AND STOP
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Setting method

The following shows the setting of the data used to execute the multiple axes simultaneous start control with positioning start

signals (The axis control data on the start axis is set).

n: Axis No. - 1
Setting item Setting Setting details Buffer memory
value address
[Cd.3] Positioning start No. 9004 Set the multiple axes simultaneous start control start No. "9004". 4300+100n
[Cd.43] Simultaneous starting axis Set the number of simultaneous starting axes and target axis. 4368+100n
4369+100n

[Cd.30] Simultaneous starting own axis | Set the simultaneously started axis start data No. Set a "0" for the axis other than the | 4340+100n
start data No. simultaneously started axes.

[Cd.31] Simultaneous starting axis start 4341+100n
data No.1

[Cd.32] Simultaneous starting axis start 4342+100n
data No.2

[Cd.33] Simultaneous starting axis start 4343+100n

data No.3

Refer to the following for the setting details.
=5~ Page 539 Control Data

Setting examples

The following shows the setting examples in which the axis 1 is used as the start axis and the axis 2 and axis 4 are used as

the simultaneously started axes.

Setting item Setting Setting details Buffer memory
value address (Axis 1)
[Cd.3] Positioning start No. 9004 Set the multiple axes simultaneous start control start No. "9004". 4300
[Cd.43] Simultaneous starting axis 03000301H | Set the axis 2 (01H) to the simultaneously starting axis No.1, and the | 4368, 4369
axis 4 (03H) to the simultaneously starting axis No.2.
[Cd.30] Simultaneous starting own axis | 100 The axis 1 starts the positioning data No.100. 4340
start data No.
[Cd.31] Simultaneous starting axis start | 200 Immediately after the start of the axis 1, the axis 2 starts the axis 2 4341
data No.1 positioning data No.200.
[Cd.32] Simultaneous starting axis start | 300 Immediately after the start of the axis 1, the axis 4 starts the axis 4 4342
data No.2 positioning data No.300.
[Cd.33] Simultaneous starting axis start | 0 Will not start simultaneously. 4343
data No.3
Pointp

The "multiple axes simultaneous start control" carries out 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".

« Setting items for "simultaneous start" using "block start data": Positioning start data, block start data,

condition data, and positioning data

« Setting items for "multiple axes simultaneous start control": Positioning data and axis control data

1 START AND STOP
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1.2 Stop

The axis stop signal or stop signal from external input signal is used to stop the control.

Create a program to turn ON the axis stop signal [Cd.180] as the stop program.
Each control is stopped in the following cases.

* When each control is completed normally

* When the Servo READY signal is turned OFF

* When a CPU module error occurs

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

* When an error occurs in Simple Motion module/Motion module

* When control is intentionally stopped (Stop signal from CPU module turned ON.)
The stop process for the above cases is shown below.

(Excluding when each control is completed normally.)

Refer to the following for the stop process during speed control mode and torque control mode.
(=5~ Page 182 Speed-torque Control

Stop process

Stop cause Stop axis M code ON signal after Axis operation status
stop after stopping ([Md.26])
Forced stop Forced stop input to Simple Motion | All axes No change Servo OFF
module/Motion module
Servo READY OFF Each axis No change Servo amplifier has not been
« Servo amplifier power supply connected
OFF
« Servo alarm Error
« Forced stop input to servo Servo OFF
amplifier
Fatal stop Hardware stroke limit upper/lower | Each axis No change Error
(Stop group 1) limit error occurrence
Emergency stop Error occurs in a CPU module All axes No change Error
(Stop group 2) "[Cd.190] PLC READY" OFF Turns OFF
Relatively safe Axis error detection (Error other Each axis No change Error
stop than stop group 1 or 2)*1
(Stop group 3)
Intentional stop "Axis stop signal" ON from a CPU | Each axis No change Stopped
(Stop group 3) module™ (Standby)

*1 If an error occurs in a positioning data due to an invalid setting value, when the continuous positioning control uses multiple positioning
data successively, it automatically decelerates at the previous positioning data. It does not stop rapidly even when the setting value is
rapid stop in stop group 3. If any of the following error occurs, the operation is performed up to the positioning data immediately before
the positioning data where an error occurred, and then stops immediately.

No command speed (error code: 1A12H [FX5-SSC-S], or error code: 1B12H [FX5-SSC-G])

Outside linear movement amount range (error code: 1A15H [FX5-SSC-S], or error code: 1B15H [FX5-SSC-G])

Large arc error deviation (error code: 1A17H [FX5-SSC-S], or error code: 1B17H [FX5-SSC-G])

Software stroke limit + (error code: 1A18H [FX5-SSC-S], or error code: 1B18H [FX5-SSC-G])

Software stroke limit - (error code: 1A1AH [FX5-SSC-S], or error code: 1B1AH [FX5-SSC-G])

Sub point setting error (error code: 1A27H [FX5-SSC-S], or error code: 1B27H [FX5-SSC-G])

End point setting error (error code: 1A2BH [FX5-SSC-S], or error code: 1B2BH [FX5-SSC-G])

Center point setting error (error code: 1A2DH [FX5-SSC-S], or error code: 1B2DH [FX5-SSC-G])

Outside radius range (error code: 1A32H [FX5-SSC-S], or error code: 1B32H [FX5-SSC-G])

lllegal setting of ABS direction in unit of degree (error code: 19A4H [FX5-SSC-S], or error code: 1AA4H [FX5-SSC-G])

*2  For the stop signal, it is recommended to perform control while checking the axis is BUSY condition, such as by using the BUSY signal
being ON as an interlock. Depending on the timing, the occurrence of "Stop signal ON at start" (error code: 1908H [FX5-SSC-S], or error
code: 1A08H [FX5-SSC-G]) can be prevented.
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Stop cause

Stop process

Home position return Major High-level Manual control

control positioning | positioning

Machine Fast home | Sontrol control JOG/ Manual
home position Inching pulse
position return operation generator
return control operation
control®

Forced stop

Forced stop input to Simple Motion
module/Motion module

Servo READY OFF
« Servo amplifier power supply
OFF

Immediate stop —
For the stop method of the servo amplifier, refer to each servo amplifier manual
and instruction manual.

« Servo alarm

« Forced stop input to servo
amplifier

Fatal stop
(Stop group 1)

Deceleration
stop

Hardware stroke limit upper/lower
limit error occurrence

Deceleration stop/rapid stop
(Select with "[Pr.37] Stop group 1 rapid stop selection".)

Emergency stop
(Stop group 2)

Error occurs in a CPU module

"[Cd.190] PLC READY" OFF

Deceleration
stop

Deceleration stop/rapid stop
(Select with "[Pr.38] Stop group 2 rapid stop selection".)

Relatively safe
stop
(Stop group 3)

Deceleration
stop

Axis error detection (Error other
than stop group 1 or 2)*1

Deceleration stop/rapid stop
(Select with "[Pr.39] Stop group 3 rapid stop selection".)

Intentional stop
(Stop group 3)

"Axis stop signal" ON from a CPU
module™

*1 If an error occurs in a positioning data due to an invalid setting value, when the continuous positioning control uses multiple positioning
data successively, it automatically decelerates at the previous positioning data. It does not stop rapidly even the setting value is rapid
stop in stop group 3. If any of the following error occurs, the operation is performed up to the positioning data immediately before the
positioning data where an error occurred, and then stops immediately.

No command speed (error code: 1A12H [FX5-SSC-S], or error code: 1B12H [FX5-SSC-G])

Outside linear movement amount range (error code: 1A15H [FX5-SSC-S], or error code: 1B15H [FX5-SSC-G])

Large arc error deviation (error code: 1A17H [FX5-SSC-S], or error code: 1B17H [FX5-SSC-G])

Software stroke limit + (error code: 1A18H [FX5-SSC-S], or error code: 1B18H [FX5-SSC-G])

Software stroke limit - (error code: 1A1AH [FX5-SSC-S], or error code: 1B1AH [FX5-SSC-G])

Sub point setting error (error code: 1A27H [FX5-SSC-S], or error code: 1B27H [FX5-SSC-G])

End point setting error (error code: 1A2BH [FX5-SSC-S], or error code: 1B2BH [FX5-SSC-G])

Center point setting error (error code: 1A2DH [FX5-SSC-S], or error code: 1B2DH [FX5-SSC-G])

Outside radius range (error code: 1A32H [FX5-SSC-S], or error code: 1B32H [FX5-SSC-G])

lllegal setting of ABS direction in unit of degree (error code: 19A4H [FX5-SSC-S], or error code: 1AA4H [FX5-SSC-G])

*2  For the stop signal, it is recommended to perform control while checking the axis is BUSY condition, such as by using the BUSY signal
being ON as an interlock. Depending on the timing, the occurrence of "Stop signal ON at start" (error code: 1908H [FX5-SSC-S], or error
code: 1A08H [FX5-SSC-G]) can be prevented.

*3 [FX5-SSC-Q]

When using the driver homing method, the stop processing follows the specifications of the servo amplifier.
For details, refer to the manual of the servo amplifier to use.
When using MR-J5(W)-G: LLIMR-J5 User's Manual (Function)

Point >

Provide the emergency stop circuits outside the servo system to prevent cases where danger may result from
abnormal operation of the overall system in the event of an external power supply fault or servo system
failure.
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Types of stop processes

The operation can be stopped with deceleration stop, rapid stop or immediate stop.

EDeceleration stop
The operation stops with "deceleration time 0 to 3" ([Pr.10], [Pr.28], [Pr.29], [Pr.30]). Which time from "deceleration time 0 to 3"

to use for control is set in positioning data ([Da.4]).

ERapid stop

The operation stops with "[Pr.36] Rapid stop deceleration time".

Himmediate stop
The operation does not decelerate.
The Simple Motion module/Motion module immediately stops the command. For the stop method of the servo amplifier, refer

to each servo amplifier manual and instruction manual.

[Pr.8] Speed limit value [Pr.8] Speed limit value
| Stop cause \ Rapid stop cause f Stop cause
Positioning speed Positioning speed Positioning speed
Stop Stop Stop
Actual deceleration Actual rapid stop
time deceleration time
Set deceleration [Pr.36] Rapid stop
time deceleration time.
Deceleration stop Rapid stop Immediate stop
Pointp

"Deceleration stop" and "rapid stop" are selected with the detailed parameter 2 "stop group 1 to 3 rapid stop
selection". (The default setting is "deceleration stop".)
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Order of priority for stop process

The order of priority for the Simple Motion module/Motion module stop process is as follows.

(Deceleration stop) < (Rapid stop) < (Immediate stop)

« If the deceleration stop command ON (stop signal ON) or deceleration stop cause occurs during deceleration to speed 0
(including automatic deceleration), operation changes depending on the setting of "[Cd.42] Stop command processing for
deceleration stop selection”. (1=~ Page 276 Stop command processing for deceleration stop function)

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

Manual control — Independently of the [Cd.42] setting, a deceleration curve is re-processed from the speed at
stop cause occurrence.

Home position return 0: Deceleration curve re- A deceleration curve is re-processed from the speed at stop cause occurrence. (==~ Page 276
control!, positioning control processing Deceleration curve re-processing)
1: Deceleration curve The current deceleration curve is continued after stop cause occurrence. (==~ Page 276
continuation Deceleration curve continuation)

*1  [FX5-SSC-G]
When using the driver homing method, the stop processing follows the specifications of the servo amplifier.
For details, refer to the manual of the servo amplifier to use.
When using MR-J5(W)-G: LLIMR-J5 User's Manual (Function)
« If the stop signal designated for rapid stop turns ON or a stop cause occurs during deceleration, the rapid stop process will

start from that point. However, if the rapid stop deceleration time is longer than the deceleration time, the deceleration stop
process will be continued even if a rapid stop cause occurs during the deceleration stop process.

Deceleration stop
process

Deceleration stop

Positioni d
ositioning spee: process

Positioning speed

Rapid stop cause Rapid stop cause

Rapid stop deceleration process Deceleration stop process continues Process for rapid stop
(a) When deceleration stop time > (b) When deceleration stop time <
rapid stop deceleration time rapid stop deceleration time

Inputting the stop signal during deceleration

» Even if stop is input during deceleration (including automatic deceleration), the operation will stop at that deceleration

speed.

« If a stop cause, designated for rapid stop, occurs during deceleration, the rapid stop process will start from that point. The
rapid stop process during deceleration is carried out only when the rapid stop time is shorter than the deceleration stop
time.

[FX5-SSC-S]

« If stop is input during deceleration for home position return, the operation will stop at that deceleration speed. If input at the
creep speed, the operation will stop immediately.

[FX5-SSC-G]

« If stop is input during deceleration for home position return, the operation will stop at that deceleration speed. When using
the driver homing method, the stop processing follows the specifications of the servo amplifier. For details, refer to the
manual of the servo amplifier to use.

When using MR-J5(W)-G: LI IMR-J5 User's Manual (Function)
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1.3 Restart

When a stop factor occurs during position control and the operation stops, the positioning can be restarted from the stopped
position to the position control end point by using the "restart command" ([Cd.6] Restart command). ("Restarting" is not
possible when "continuous operation is interrupted.")

This instruction is efficient when performing the remaining positioning from the stopped position in the positioning control of

incremental method such as INC linear 1. (Calculation of remaining distance is not required.)

Operation

After a deceleration stop by the stop command is completed, write "1: Restarts" to the "[Cd.6] Restart command" with "[Md.26]
Axis operation status" is "stopped" and the positioning restarts.

Start Stop process with —: ' Positioning data No.11
\ stop command i . continues with restart command
: : ¢

\

A

\

v

Positioning data No.11 1 Positioning data No.12

L »

Positioning data No.10

'

[

L
'

Restrictions

Restarting can be executed only when the "[Md.26] Axis operation status" is "stopped (the deceleration stop by stop
command is completed)". If the axis operation is not "stopped", restarting is not possible. In this case, the warning "Restart
not possible" (warning code: 0902H [FX5-SSC-S], or warning code: 0D02H [FX5-SSC-G]) will occur, and the process at
that time will be continued.

Do not execute restart while the stop command is ON. If restart is executed while stopped, the error "Stop signal ON at
start" (error code: 1908H [FX5-SSC-S], or error code: 1A08H [FX5-SSC-G]) will occur, and the "[Md.26] Axis operation
status" will change to "Error". Thus, even if the error is reset, the operation cannot be restarted.

Restarting can be executed even while the positioning start signal is ON. However, make sure that the positioning start
signal does not change from OFF to ON while stopped.

If the positioning start signal is changed from OFF to ON while "[Md.26] Axis operation status" is "stopped", the normal
positioning (the positioning data set in "[Cd.3] Positioning start No.") is started.

If positioning is ended with the continuous operation interrupt request, the operation cannot be restarted. If restart is
requested, the warning "Restart not possible" (warning code: 0902H [FX5-SSC-S], or warning code: 0D02H [FX5-SSC-G])
will occur.

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

If the "[Cd.190] PLC READY" is changed from OFF to ON while stopped, restarting is not possible. If restart is requested,
the warning "Restart not possible" (warning code: 0902H [FX5-SSC-S], or warning code: 0D02H [FX5-SSC-G]) will occur.
When the machine home position return and fast home position return is stopped, the error "Home position return restart
not possible" (error code: 1946H [FX5-SSC-S], or error code: 1A46H [FX5-SSC-G]) will occur and the positioning cannot
restarts.

If any of reference partner axes executes the positioning operation once after interpolation operation stop, the warning
"Restart not possible" (warning code: 0902H [FX5-SSC-S], or warning code: 0D02H [FX5-SSC-G]) will occur, and the
positioning cannot restarts.
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Setting method

Set the following data to execute restart.

n: Axis No. - 1
Setting item Setting Setting details Buffer memory
value address
[Cd.6] Restart command 1 Set "1: Restarts". 4303+100n

Refer to the following for the setting details.
[=5~ Page 539 Control Data

Time chart for restarting

HOperation example

\ Dwell time

NI

[Cd.184] Positioning start
[Cd.180] Axis stop ‘
[Cd.191] All axis servo ON

[Cd.190] PLC READY ) ( 3

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

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

[Md.141] BUSY

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

I
I
I
Error detection signal |
I
I
I

A
(IMd.31] Status: b13) oy
[Md.26] Axis operation status 0 >< 8 >< 1 \ ><‘ 8 >< 0

[Cd.6] Restart command

Program example

Refer to the following for the program example of restart.
[=5~ Page 616 Restart program [FX5-SSC-S]
[=5~ Page 694 Restart program [FX5-SSC-G]
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2 HOME POSITION RETURN CONTROL

The details and usage of "home position return control" are explained in this chapter.

2.1 Outline of Home Position Return Control

Two types of home position return control

In "home position return control”, a position is established as the starting point (or "home position") when carrying out

positioning control, and positioning is carried out toward that starting point.

It is used to return a machine system at any position other than the home position to the home position when the Simple
Motion module/Motion module issues a "home position return request” with the power turned ON or others, or after a
positioning stop.

In the Simple Motion module/Motion module, the following two control types are defined as "home position return control”,
following the flow of the home position return work. These two types of home position return control can be executed by
setting the "home position return parameters", setting "Positioning start No.9001" and "positioning start No.9002" prepared
beforehand in the Simple Motion module/Motion module to "[Cd.3] Positioning start No.", and turning ON the positioning start

signal.
Home position return method Home position return method operation details
Machine home position return Executes the home position return operation to establish a machine home position. The following positioning control
(positioning start No.9001) is executed based on the home position established by the home position return completion. The machine home

position return is required when the machine home position has not been established (the current value monitor of
the Simple Motion module/Motion module and the actual machine position are not matched) due to the power supply
ON of the system, etc.

Fast home position return (positioning Executes the positioning to the home position established by a machine home position return. The fast home
start No.9002) position return is operated by specifying the positioning start No.9002, so that the positioning which returns to the
home position can be executed without setting the positioning data.

The "machine home position return" above must be carried out in advance to execute the "fast home position return”.

/\CAUTION

* When using an absolute position system, execute a home position return always at the following cases: on starting up and when the controller or absolute
position motor has been replaced. Check the home position return request signal using the program, etc. before performing the positioning control. Failure to
observe this could lead to an accident such as a collision.

The address information stored in the Simple Motion module/Motion module cannot be guaranteed while the "home position
return request flag" is ON.

The "home position return request flag" turns OFF and the "home position return complete flag" ([Md.31] Status: b4) turns ON
if the machine home position return is executed and is completed normally.

The "home position return request flag" ([Md.31] Status: b3) must be turned ON in the Simple Motion module/Motion module,
and a machine home position return must be executed in the following cases.

When not using an absolute position system

* This flag turns on in the following cases:

» System's power supply on or reset

« Servo amplifier power supply on

» Machine home position return start (Unless a machine home position return is completed normally, the home position return request flag does not turn off.)

[FX5-SSC-G]

» When "Electronic gear numerator (PA06)", "Electronic gear denominator (PA07)", "Linear encoder resolution setting - Numerator (PL02)", or "Linear encoder
resolution setting - Denominator (PLO3)" of the servo amplifier is changed

* When the object "HomeOffset (607CH)" of drive unit is changed

* This flag turns off by the completion of machine home position return.
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When using an absolute position system

« This flag turns on in the following cases:

* When not executing a machine home position return even once after the system starts

« Machine home position return start (Unless a machine home position return is completed normally, the home position return request flag does not turn off.)

» When an absolute position data in the Simple Motion module/Motion module is erased due to a memory error, etc. (occurrence of the warning "Home position
return data incorrect" (warning code: 093CH [FX5-SSC-S], or warning code: 0D3CH [FX5-SSC-G]))

« When the "Rotation direction selection/travel direction selection (PA14)" [FX5-SSC-S], or "Travel direction selection (PA14)" [FX5-SSC-G] of servo parameter
is changed.

» The servo alarm "Absolute position erased" (alarm No.: 25) occurs. ([Md.108] Servo status1: b14 ON) (I==~ Page 410 Axis monitor data)

« The servo warning "Absolute position counter warning" (warning No.: E3) occurs. ([Md.108] Servo status1: b14 ON) (==~ Page 410 Axis monitor data)

[FX5-SSC-G]

* When "Electronic gear numerator (PA06)", "Electronic gear denominator (PA07)", "Linear encoder resolution setting - Numerator (PL02)", or "Linear encoder
resolution setting - Denominator (PLO3)" of the servo amplifier is changed

» When the object "HomeOffset (607CH)" of drive unit is changed

* When a change of the servo amplifier or motor encoder is detected

* When connecting a virtual servo amplifier, MR-J5(W)-G was not the servo amplifier connected at the previous home position establishment

* This flag turns off by the completion of the machine home position return.

When a home position return is not required

Control can be carried out ignoring the "home position return request flag" ([Md.31] Status: b3) in systems that do not require
a home position return.
In this case, the "home position return parameters ([Pr.43] to [Pr.57])" must all be set to their initial values or a value at which
an error does not occur.

Wiring the proximity dog

When using the proximity dog signal, wire the signal terminals corresponding to the proximity dog of the device to be used as
follows.

EExternal input signal of the servo amplifier

Refer to the servo amplifier manual and instruction manual for details on signal input availability and wiring.

[FX5-SSC-S]

Wire the MR-J3/MR-J4 series servo amplifier as shown in the following drawing. As for the 24 VV DC power supply, the polarity
of current can be switched.

When "[Pr.22] Input signal logic selection" is set to the initial value

Servo amplifier

DI3
(DOG)

DICOM 1]

[FX5-SSC-G]
Refer to the following for settings of servo parameters when using the external input signal.
[=5~ Page 316 External Input Signal Select Function

HExternal input signal via CPU (buffer memory of the Simple Motion module/Motion module)
Refer to the manual of the input module to be used for wiring.
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Home position return sub functions

Refer to "Combination of Main Functions and Sub Functions" in the following manual for details on "sub functions" that can be
combined with home position return control.

LTIMELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Startup)

Also refer to the following for details on each sub function.

=" Page 214 CONTROL SUB FUNCTIONS

[Remarks]

The following two sub functions are only related to machine home position return.

O: Combination possible, A: Restricted, X: Combination not possible

Sub function name Machine home position return | Fast home position return | Reference

Home position return retry function A2 X Page 216 Home position return retry function
[FX5-SSC-S]

Home position shift function o™ X Page 220 Home position shift function [FX5-
SSC-S]

*1 [FX5-SSC-Q]
If stop is input during deceleration for home position return, the operation will stop at that deceleration speed.
When using the driver homing method, the stop processing follows the specifications of the servo amplifier. For details, refer to the
manual of the servo amplifier to use.
When using MR-J5(W)-G: LLIMR-J5 User's Manual (Function)

*2 [FX5-SSC-Q]
The Motion module performs the home position return request for the servo amplifier regardless of the proximity dog signal and position
of the work. For home position return specifications executed on the servo amplifier side, the relationship between the proximity dog and
the work requires the work to be returned to its position prior to the proximity dog.
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2.2 Machine Home Position Return

Outline of the machine home position return operation

Machine home position return operation

In a machine home position return, a home position is established.

None of the address information stored in the Simple Motion module/Motion module, CPU module, or servo amplifier is used
at this time.

The position mechanically established after the machine home position return is regarded as the "home position" to be the
starting point for positioning control.

43
A one position

Machine home position return
|—| -—

Proximity dog

The method for establishing a home position by a machine home position return differs according to the method set in "[Pr.43]
Home position return method".
The following shows the operation when starting a machine home position return.

EWhen "[Pr.43] Home position return method" is set to other than "Driver home position return
method"
1. The "machine home position return” is started.

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

3. The "home position" is established by the method set in "[Pr.43] Home position return method", and the machine stops.
[=5~ Page 37 Machine home position return method to Page 45 Scale origin signal detection method [FX5-SSC-S]

4. ii"a"is setas "[Pr.45] Home position address", "a" will be stored as the current position in the "[Md.20] Command
position value" and "[Md.21] Machine feed value" which are monitoring the position.

5. The machine home position return is completed.

Point ;>

Use the home position return retry function when the home position is not always in the same direction from
the workpiece operation area (when the home position is not set near the upper or lower limit of the machine).
The machine home position return may not complete unless the home position return retry function is used.
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EWhen "[Pr.43] Home position return method" is set to "Driver home position return method"

G A wN

©

Set the home position return parameters of the servo amplifier.*1
The "machine home position return” is started.
The operation starts according to the speed and direction set in the servo amplifier.
The "home position" is established and the machine stops.
If "a" is set as "[Pr.45] Home position address", "a" will be stored as the current position in the "[Md.20] Command
position value" and "[Md.21] Machine feed value" which are monitoring the position.
The machine home position return is completed.
[FX5-SSC-G]
Change the setting as necessary by using the servo transient transmission function. For the setting change method, refer to the servo
amplifier manual.
[T1IMR-J5-G/MR-J5W-G User's Manual (Parameters)
Point

The method for establishing a "home position" by a driver home position return method differs according to the
setting of the servo amplifier. For details, refer to the servo amplifier manual and instruction manual.
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Machine home position return method

The method by which the machine home position is established (method for judging the home position and machine home
position return completion) is designated in the machine home position return according to the configuration and application of
the positioning method.

The following table shows the methods that can be used for this home position return method. (The home position return
method is one of the items set in the home position return parameters. It is set in "[Pr.43] Home position return method" of the

basic parameters for home position return.)
O: Supported, X: Not supported

[Pr.43] Home position Operation details FX5-SSC-S | FX5-SSC-G
return method

Proximity dog method Deceleration starts by the OFF — ON of the proximity dog. (Speed is reduced to "[Pr.47] O X
Creep speed".)

The operation stops once after the proximity dog turns ON and then OFF. Later the
operation restarts and then stops at the first zero signal to complete the home position
return.

That position is assumed as a home position.

Count method 1 The deceleration starts by the OFF — ON of the proximity dog, and the machine moves at | O X
the "[Pr.47] Creep speed".

The machine stops once after moving the distance set in the "[Pr.50] Setting for the
movement amount after proximity dog ON" from the OFF — ON position. Later the
operation restarts and then stops at the first zero point to complete the machine home
position return.

Count method 2 The deceleration starts by the OFF — ON of the proximity dog, and the machine moves at | O X
the "[Pr.47] Creep speed.

The machine moves the distance set in the "[Pr.50] Setting for the movement amount after
proximity dog ON" from the proximity dog OFF — ON position, and stops at that position.
The machine home position return is then regarded as completed.

Data set method The position where the machine home position return has been performed becomes a O X
home position.
The command position value and feed machine value are overwritten to the home position

address.
Scale origin signal detection The machine moves in the opposite direction against of "[Pr.44] Home position return O X
method direction" at the "[Pr.46] Home position return speed" by the OFF — ON of the proximity

dog, and a deceleration stop is carried out once at the first zero signal. Later the operation
moves in direction of "[Pr.44] Home position return direction" at the "[Pr.47] Creep speed",
and then stops at the detected nearest zero point to complete the machine home position

return.
Driver home position return [FX5-SSC-S] O O
method Refer to the following for details on the driver home position return method.

I=~ Page 804 AlphaStep/5-phase stepping motor driver manufactured by ORIENTAL
MOTOR Co., Ltd.

==~ Page 815 IAl electric actuator controller manufactured by IAI Corporation
[FX5-SSC-G]

Switches the servo amplifier to the home position return mode and starts the home position
return set to the servo amplifier.

The following shows the signals used for machine home position return.
©: Necessary, O: Necessary as required, —: Unnecessary

[Pr.43] Home position return Signals required for control

method Proximity dog Zero signal Upper/lower limit
Proximity dog method [FX5-SSC-S] €} (€} @)

Count method 1 [FX5-SSC-S] (€} (€} @)

Count method 2 [FX5-SSC-S] @] — O

Data set method [FX5-SSC-S] — — —

Scale origin signal detection method | © (€} —

[FX5-SSC-S]

Driver home position return method o o o

*1  Confirm to the home position return specification of the servo amplifier for the signals required for control.
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Point/©
Creep speed

The stopping accuracy is poor when the machine rapidly stops from fast speeds. To improve the machine's
stopping accuracy, it is required to slow down the speed before it stops. This speed is set in the "[Pr.47] Creep
speed".

Proximity dog method [FX5-SSC-S]

The following shows an operation outline of the home position return method "proximity dog method".

Operation chart

Vv -
[Pr.46] Home position Deceleration at the proximity dog ON
{ return speed
| [Pr.47] Creep speed
[POINT] :
After the home position return | ‘
has been started, the zero point : . } t
of the encoder must be passed at 11 2.3 ! ® 14' 5
least once before point A s reached. ! | | ! [Md.34] Movement amount after proximity dog ON""
i :ON 3 | Adjust so the proximity dog OFF
| - f | position is as close as possible to the
' Proximity dog  OFF ! center of the zero signal HIGH level.
! : If the proximity dog OFF position
! ! overlaps with the zero signal,
L ! the machine home position return stop
' Zero signal E;zi;igg may deviate by one servo motor
3 . ._One servo motor rotation
'oN ! :
Machine home i L
position return start OFF
(Positioning start signal) N
'ON

Home position return
request flag OFF
([Md.31] Status: b3)

} ON
Home position return |
complete flag OFF ; ‘
(IMd.31] Status: bd) ! !
! |
[Md.26] Axis operation status Standby : Home position return : Standby
[Md.34] Movement amount - ! .
after proximity dog ON Inconsistent ‘ 0 X\ Value of *1

[Md.20] Command position value

) Inconsistent X Value of the machine moved is stored ><Home position address
[Md.21] Machine feed value ' '

1. The machine home position return is started.

(The machine begins the acceleration designated in "[Pr.51] Home position return acceleration time selection", in the direction
designated in "[Pr.44] Home position return direction”. It then moves at the "[Pr.46] Home position return speed" when the
acceleration is completed.)

2. The machine begins decelerating when the proximity dog ON is detected.

3. The machine decelerates to the "[Pr.47] Creep speed”, and subsequently moves at that speed.
(At this time, the proximity dog must be ON. The workpiece will continue decelerating and stop if the proximity dog is OFF.)

4. Afterthe proximity dog turns OFF, the machine stops. It then restarts and stops at the first zero point.

5. The home position return complete flag ([Md.31] Status: b4) turns from OFF to ON and the home position return request
flag ([Md.31] Status: b3) turns from ON to OFF.
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Precautions during operation

* When the home position return retry function is not set ("0" is set in "[Pr.48] Home position return retry"), the error "Start at

home position" (error code: 1940H) will occur if the machine home position return is attempted again after the machine
home position return completion.

» Machine home position return carried out from the proximity dog ON position will start at the "[Pr.47] Creep speed".

* The proximity dog must be ON during deceleration from the home position return speed "[Pr.47] Creep speed".

* When the stop signal stops the machine home position return, carry out the machine home position return again. When
restart command is turned ON after the stop signal stops the home position return, the error "Home position return restart
not possible" (error code: 1946H) will occur.

« After the home position return has been started, the zero point of the encoder must be passed at least once before point A
is reached. However, if selecting "1: Not need to pass servo motor Z-phase after power on" with "Function selection C-4
(PC17)", it is possible to carry out the home position return without passing the zero point. The workpiece will continue
decelerating and stop if the proximity dog is turned OFF before it has decelerated to the creep speed, thus causing the
error "Dog detection timing fault" (error code: 1941H).

f[Pr.46] Home position return speed

Proximity dog OFF

1ON

Machine home position return
start (Positioning start signal) OFF

ON

Home position return request
flag ([Md.31] Status: b3) OFF

Home position return complete
flag ((Md.31] Status: b4) OFF

[Md.26] Axis operation status Standby X Home position return

[Md.34] Movement amount

after proximity dog ON 0

Inconsistent

[Md.20] Command position value

[Md.21] Machine feed value Inconsistent><VaIue of the machine moved is stored><Address at stop
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Count method1 [FX5-SSC-S]

The following shows an operation outline of the home position return method "count method 1".
In the home position return for "count method 1", the following are possible:

* Machine home position return with the proximity dog

» Repeating machine home position return after the machine home position return is completed

Operation chart

[POINT] v [Pr.46] Home position [Pr.50] Setting for the movement amount after proximity dog ON
return speed

After the home position return
has been started, the zero point [Pr.47] Creep speed
of the encoder must be passed at

least once before point A is reached.

[Md.34] Movement amount after proximity dog ON"

Leave sufficient distance from
the home position to the proximity dog OFF.

Adjust the setting for the movement amount
after proximity dog ON to be as near as possible
to the center of the zero signal HIGH.

If the setting for the movement amount after

! proximity dog ON falls within the zero signal,

777777 there may be produced an error of one servo motor
Zero signal j: rotation in the home position return stop position.
I First zero signal after moving a set to
. "[Pr.50] Setting for the movement
Machine home ! amount after proximity dog ON".
position return start OFF One servo motor rotation

(Positioning start signal)

3 Proximity dog OFF

o
z

Home position return
request flag OFF
([Md.31] Status: b3)

after proximity dog ON

ON
Home position return !
complete flag OFF : |
([Md.31] Status: b4) ! i
| |
[Md.26] Axis operation status Standby : Home position return : Standby
| |
[Md.34] Movement amount - | ;
Inconsistent X 0 Value of *1
I I

[Md.20] Command position value
[Md.21] Machine feed value

1. The machine home position return is started.

Inconsistent><VaIue of the machine moved is stored ><Home position address
A |

(The machine begins the acceleration designated in "[Pr.51] Home position return acceleration time selection", in the direction

designated in "[Pr.44] Home position return direction”. It then moves at the "[Pr.46] Home position return speed" when the

acceleration is completed.)
2. The machine begins decelerating when the proximity dog ON is detected.

3. The machine decelerates to the "[Pr.47] Creep speed", and subsequently moves at that speed.

4. The machine stops after the workpiece has been moved the amount set in the "[Pr.50] Setting for the movement amount

after proximity dog ON" after the proximity dog turned ON. It then restarts and stops at the first zero point.

5. The home position return complete flag ((Md.31] Status: b4) turns from OFF to ON, and the home position return request

flag ([Md.31] Status: b3) turns from ON to OFF.
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Precautions during operation

» The error "Count method movement amount fault" (error code: 1944H) will occur if the "[Pr.50] Setting for the movement

amount after proximity dog ON" is smaller than the deceleration distance from the "[Pr.46] Home position return speed" to
"[Pr.47] Creep speed".

« If the speed is changed to a speed faster than "[Pr.46] Home position return speed" by the speed change function
(== Page 253 Speed change function) during a machine home position return, the distance to decelerate to "[Pr.47] Creep
speed" may not be ensured, depending on the setting value of "[Pr.50] Setting for the movement amount after proximity dog
ON?". In this case, the error "Count method movement amount fault" (error code: 1944H) occurs and the machine home
position return is stopped.

» The following shows the operation when a machine home position return is started while the proximity dog is ON.

EOperation when a machine home position return is started at the proximity dog ON position

[Pr.50] Setting for the movement amount
4 after proximity dog ON
' 1. 5.

1 T

| | |

| | |

I | |

| | |

I | I

l L

3_ I | |
l 2.

| | |

| |

I | I

| | |

1 o

oN -

| |

Proximity dog OFF — l

| |

| |

| |

| |

| |

| |

Zerosignal o~ - ----- W

A machine home position return is started.

The machine moves at the home position return speed in the opposite direction of a home position return.
Deceleration processing is carried out when the proximity dog OFF is detected.

After the machine stops, a machine home position return is carried out in the home position return direction.

O A W=

The machine home position return is completed on detection of the first zero signal after the travel of the movement
amount set to "[Pr.50] Setting for the movement amount after proximity dog ON" on detection of the proximity dog signal
ON.

» Turn OFF the proximity dog at a sufficient distance from the Home position. Although there is no harm in operation if the
proximity dog is turned OFF during a machine home position return, it is recommended to leave a sufficient distance from
the home position when the proximity dog is turned OFF for the following reason.

If the machine home position return is performed consecutively after the proximity dog is turned OFF at the time of machine home position return completion,
operation will be performed at the home position return speed until the hardware stroke limit (upper/lower limit) is reached. If a sufficient distance cannot be
kept, consider the use of the home position return retry function.

* When the stop signal stops the machine home position return, carry out the machine home position return again. When
restart command is turned ON after the stop signal stops the home position return, the error "Home position return restart
not possible" (error code: 1946H) will occur.

« After the home position return has been started, the zero point of the encoder must be passed at least once before point A
is reached. However, if selecting "1: Not need to pass servo motor Z-phase after power on" with "Function selection C-4
(PC17)", itis possible to carry out the home position return without passing the zero point.
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Count method2 [FX5-SSC-S]

The following shows an operation outline of the home position return method "count method 2".
The "count method 2" method is effective when a "zero signal" cannot be received. (Note that compared to the "count method
1" method, using this method will result in more deviation in the stop position during machine home position return.)

Operation chart

[Pr.46] Home position [Pr.50] Setting for the movement amount
/ return speed after proximity dog ON

[Pr.47] Creep speed

>t

[Md.34] Movement amount after proximity dog ON'!

i 3 Leave sufficient distance from
! 'ON | the home position to the proximity
1 Proximity dog OFF | dog OFF.

after proximity dog ON

ON
Machine home position return start
(Positioning start signal) OFF
ION
Home position return request flag
([Md.31] Status: b3) OFF
| N
Home position return complete flag !
([Md.31] Status: b4) OFF !
[Md.26] Axis operation status Standby : Home position return : Standby
[Md.34] Movement amount - 3 |
Inconsistent ‘ 0 ‘ Value of *1

[Md.20] Command position value

. Inconsistent><VaIue of the machine moved is stored ><Home position address
[Md.21] Machine feed value ! !

1. The machine home position return is started.

(The machine begins the acceleration designated in "[Pr.51] Home position return acceleration time selection", in the direction
designated in "[Pr.44] Home position return direction". It then moves at the "[Pr.46] Home position return speed" when the
acceleration is completed.)

2. The machine begins decelerating when the proximity dog ON is detected.
3. The machine decelerates to the "[Pr.47] Creep speed”, and subsequently moves at that speed.

4. The command from the Simple Motion module will stop and the machine home position return will be completed when
the machine moves the movement amount set in "[Pr.50] Setting for the movement amount after proximity dog ON" from
the proximity dog ON position.

Restrictions

When this method is used, a deviation will occur in the stop position (home position) compared to other home position return
methods because an error of about 1 ms occurs in taking in the proximity dog ON.
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Precautions during operation

» The error "Count method movement amount fault" (error code: 1944H) will occur and the operation will not start if the

"[Pr.50] Setting for the movement amount after proximity dog ON" is smaller than the deceleration distance from the "[Pr.46]
Home position return speed" to "[Pr.47] Creep speed".

If the speed is changed to a speed faster than "[Pr.46] Home position return speed" by the speed change function

(==~ Page 253 Speed change function) during a machine home position return, the distance to decelerate to "[Pr.47] Creep
speed" may not be ensured, depending on the setting value of "[Pr.50] Setting for the movement amount after proximity dog
ON?". In this case, the error "Count method movement amount fault" (error code: 1944H) occurs and the machine home
position return is stopped.

» The following shows the operation when a machine home position return is started while the proximity dog is ON.

EOperation when a home position return is started at the proximity dog ON position

[Pr.50] Setting for the movement amount
after proximity dog ON

1. 5.

Proximity dog OFF

A machine home position return is started.

The machine moves at the home position return speed in the opposite direction of a home position return.

Deceleration processing is carried out when the proximity dog OFF is detected.

After the machine stops, a machine home position return is carried out in the home position return direction.

O A WA

The machine home position return is completed after moving the movement amount set in the "[Pr.50] Setting for the

movement amount after proximity dog ON".

« Turn OFF the proximity dog at a sufficient distance from the home position. Although there is no harm in operation if the
proximity dog is turned OFF during a machine home position return, it is recommended to leave a sufficient distance from
the home position when the proximity dog is turned OFF for the following reason.

If the machine home position return is performed consecutively after the proximity dog is turned OFF at the time of machine home position return completion,
operation will be performed at the home position return speed until the hardware stroke limit (upper/lower limit) is reached. If a sufficient distance cannot be
kept, consider the use of the home position return retry function.

* When the stop signal stops the machine home position return, carry out the machine home position return again. When
restart command is turned ON after the stop signal stops the home position return, the error "Home position return restart
not possible" (error code: 1946H) will occur.
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Data set method [FX5-SSC-S]

The following shows an operation outline of the home position return method "data set method".

The "Data set method" method is a method in which a "Proximity dog" is not used.

With the data set method home position return, the position where the machine home position return has been carried out, is
registered into the Simple Motion module as the home position, and the command position value and feed machine value is
overwritten to a home position address.

Use the JOG or manual pulse generator operation to move the home position.

Operation chart

The address upon execution of the
home position return is registered
as a home position address.

t

Home position return start
([Cd.184] Positioning start)

Precautions during operation

» The zero point must have been passed before the home position return is carried out after the power supply is turned ON.
If the home position return is carried out without passing the zero point even once, the error "Home position return zero
point not passed" (error code: 197AH) will occur. When the error "Home position return zero point not passed" (error code:
197AH) occurs, perform the JOG or similar operation so that the servo motor makes more than one revolution after an error
reset, before carrying out the machine home position return again. However, if selecting "1: Not need to pass servo motor
Z-phase after power on" with "Function selection C-4 (PC17)", it is possible to carry out the home position return without
passing the zero point.

The home position return data used for the data set method is the "home position return direction" and "home position
address". The home position return data other than that for the home position return direction and home position address is
not used for the data set method home position return method, but if a value is set the outside the setting range, an error
will occur when the "[Cd.190] PLC READY" is turned ON so that the READY signal ([Md.140] Module status: b0) is not
turned ON. With the home position return data other than that for the home position return direction and home position
address, set an arbitrary value (default value can be allowed) within each data setting range so that an error will not occur
upon receiving the "[Cd.190] PLC READY" ON.

When using the backlash compensation function, set the same movement direction of the JOG or manual pulse generator

operation to the home position before the home position return is executed as "home position return direction".
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Scale origin signal detection method [FX5-SSC-S]

The following shows an operation outline of the home position return method "scale origin signal detection method".

Pointp

Set "0: Need to pass servo motor Z-phase after power on" in "Function selection C-4 (PC17)". If "1: Not need
to pass servo motor Z-phase after power on" is set, the error "Z-phase passing parameter invalid" (error code:

1978H) will occur at the start of scale origin signal detection method home position return.

Operation chart

\Y
4 [Pr.44] Home position return direction
—_—»

f[Pr.46] Home position rgturn speed

1.

Proximity dog oFFi

Hardware limit switch

Zero signal

1. The machine home position return is started.

(The machine begins the acceleration designated in "[Pr.51] Home position return acceleration time selection", in the direction
designated in "[Pr.44] Home position return direction”. It then moves at the "[Pr.46] Home position return speed" when the
acceleration is completed.)

2. The machine begins decelerating when the proximity dog ON is detected.

3. Atfter deceleration stop, the machine moves in the opposite direction against of home position return at the "[Pr.46] Home
position return speed".

A

During movement, the machine begins decelerating when the first zero signal is detected.

5. After deceleration stop, the operation moves in direction of home position return at the "[Pr.47] Creep speed", and then
stops at the detected nearest zero signal.

6. The home position return complete flag ([Md.31] Status: b4) turns from OFF to ON, and the home position return request
flag ((Md.31] Status: b3) turns from ON to OFF.

Pointp

After 3., when the zero signal is in the proximity dog position, deceleration stop (4.) is started at the zero signal
without waiting for the proximity dog OFF.
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Precautions during operation

» The error "Start at home position" (error code: 1940H) will occur if another machine home position return is attempted
immediately after a machine home position return completion when the home position is in the proximity dog ON position.
» The following shows the operation when a machine home position return is started from the proximity dog ON position.

EOperation when a machine home position return is started from the proximity dog ON
position

\
4 [Pr.44] Home position return direction
B — e

l_{ [Pr.47] Creep speed

[Pr.46] Home position return speed
Proximity
dog OF

%
.

Hardware limit switch

Zero signal

1. The machine moves in the opposite direction against of home position return at the home position return speed.

|

2. The machine begins decelerating when the first zero signal is detected.

3. After deceleration stop, the operation moves in direction of home position return at the creep speed, and then stops at
the zero signal to complete the machine home position return.

Point ;>

After 1., when the zero signal is in the proximity dog ON position, deceleration stop (2.) is started at the zero
signal without waiting for the proximity dog OFF.

* When the stop signal stops the machine home position return, carry out the machine home position return again. When
restart command is turned ON after the stop signal stops the home position return, the error "Home position return restart
not possible" (error code: 1946H) will occur.

The home position return retry will not be performed regardless of setting set in "[Pr.48] Home position return retry" in the

scale origin signal detection method. When a hardware limit switch is detected during machine home position return, the
error "Hardware stroke limit (+)" (error code: 1904H) or "Hardware stroke limit (-)" (error code: 1906H) will occur.

Position the proximity dog forward to overlaps with the hardware limit switch in direction of home position return. When the
proximity dog is in the opposite direction against of home position return from the machine home position return start
position, the error "Hardware stroke limit (+)" (error code: 1904H) or "Hardware stroke limit (-)" (error code: 1906H) will
occur.

4

Home position A
Machine home position return

- [

Proximity dog

?
/
%

Hardware limit swi

=g

ch
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* When the zero signal is detected again during deceleration (4.) in the following figure) with detection of zero signal, the
operation stops at the zero signal detected lastly to complete the home position return.

4 [Pr.44] Home position return direction
- Ty

/—[Pr.46] Home position rgturn speed

[Pr.47] Creep speed

» Do not use the scale origin signal detection method home position return with the backlash compensation function.
* When using the direct drive motor, make it passed the Z-phase once before reaching 3. in the previous operation chart.
(==~ Page 45 Scale origin signal detection method [FX5-SSC-S])
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Driver home position return method

The home position return is executed based on the positioning pattern set on the driver (servo amplifier) side (hereafter called
the "driver side"). Set the setting values of home position return in the parameters of the driver side. Refer to the manual of the
driver because the home position return operation and parameters depend on the specification of the driver.

Operation chart

1. The machine home position return is started. (The machine executes the home position return based on the positioning
pattern set on the driver side.)

2. The command position value is continuously updated by follow up processing during the home position return.

3. The home position return complete flag ([Md.31] Status: b4) turns from OFF to ON and the home position return request
flag ((Md.31] Status: b3) turns from ON to OFF.

HMOperation chart [FX5-SSC-S]

Refer to the following for the operation chart.

==~ Page 804 AlphaStep/5-phase stepping motor driver manufactured by ORIENTAL MOTOR Co., Ltd.
[=5~ Page 815 IAl electric actuator controller manufactured by IAlI Corporation

EOperation chart [FX5-SSC-G]

Motor speed

—_-

[Cd.3] Positioning start No. 9001

Proximity dog

Zero signal F---

[Cd.184] Positioning start OFF

|
[Md.141] Busy OFF! I
| |
Home position return request flag | (ON
([Md.31] Status: b3) OFF !
| i
e I |
Home position return completel flag OFF! ! N
([Md.31] Status: b4) : T
| |
| |
[Md.26] Axis operation status  0: Standby X5: Analyzing 7: Home position return : 0: Standby
| 1 ;
. | |
[Md.514] Home position return FFFFH ! OH: Homing procedure is in progress (" FFFFH
operating status L ! !
3 : 3H: Homing procedure is ! !
When the driver is set to the home position completed successfully
return method such as Method 35 or 37 FFFFH: The servo amplifier is not set to
(Data set method), the home position ) . . the home position return mode
return is completed immediately after the 1H: Homing procedure is interrupted or not started
execution. Thus, the operating status may Other than MR-J5(W)-G: "3H" is stored if the home position has been established.
not be able to be checked. MR-J5(W)-G: "1H" is stored if the home position has been established.
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When the machine home position return is stopped

Motor speed

>

[Cd.3] Positioning start No.
ON
[Cd.184] Positioning start OFFT Y
| i ON
I
I
[Md.141] Busy OFF! ] oN l

|
|
[Cd.180] Axis stop OFF, ‘
|
|

I
Home position return |
request flag OFF!

(IMd.31] Status: b3)

|

i

Home position return |
complete flag i
([Md.31] Status: b4) |
|

|

i

.

|

ot

[Md.26] Axis operation status  0: Standby >€: Analyzing 7: Home position return

>< 1: Stopped
1 1 1
I I I I I
4 + I I
[Md.514] Home position return | | OH: Homing procedure w
operating status FFFFH 1 1 \ Is In progress | FFFFH
I I
I I

it | ‘. FFFFH: The servo amplifier is not set to
‘ ‘ ‘ the home position return mode

1H: Homing procedure is interrupted or not started 1H: Homing procedure is interrupted or not started

Other than MR-J5(W)-G: "3H" is stored if the home position has been established.
MR-J5(W)-G: "1H" is stored if the home position has been established.

Parameter setting required after the driver home position return method

Refer to the following.

[=5~ Page 395 Setting items for home position return parameters

Start of the driver home position return method

Set "9001" in "[Cd.3] Positioning start No.", and start the axis.

[FX5-SSC-G]

The control mode of the servo amplifier is set to "Homing mode".

If Zero speed is not ON ([Md.119] Servo status 2: b3 is not ON) at start for the MR-J5(W)-G, the home position return
operation does not start until Zero speed turns ON. Even in this case, "7: Home position return” is set in "[Md.26] Axis

operation status".
When home position return starts/completes and the control mode of the servo amplifier does not change within 1 second, the
error "Control mode switching error" (error code: 1F04H) occurs.

Axis stop of the driver home position return method [FX5-SSC-G]
When "[Cd.180] Axis stop" is turned ON during the home position return, the "HALT" signal is sent to the servo amplifier. If the

servo amplifier which does not support the "HALT" signal is used, the axis is not stopped by this signal. Use the forced stop
signal instead. Refer to the servo amplifier manual for support information on the HALT signal and forced stop signal.

The MR-J5(W)-G supports the HALT signal.

For MR-J5(W)-G: LTIMR-J5 User's Manual (Function)
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Backlash compensation after the driver home position return method

When "[Pr.11] Backlash compensation amount" is set in the Simple Motion module/Motion module, whether the backlash
compensation is necessary or not is judged from "[Pr.44] Home position return direction" of the Simple Motion module/Motion
module in the axis operation such as positioning after the driver home position return.

When the positioning is executed in the same direction as "[Pr.44] Home position return direction", the backlash
compensation is not executed. However, when the positioning is executed in the reverse direction against "[Pr.44] Home
position return direction", the backlash compensation is executed.

Note that the home position return is executed based on the home position return direction of the driver side parameter during
the driver home position return. Therefore, set the same direction to "[Pr.44] Home position return direction" of the Simple
Motion module/Motion module and the last home position return direction of the drive side.

Restrictions

» The home position return cannot be started with the Simple Motion module/Motion module during servo-off. Thus, the servo
amplifier home position return method, Method 35 and 37 (Data set method), cannot be executed during servo-off.

[FX5-SSC-G]

* When home position return is used during synchronous control, the output axis performs the following operations based on
the setting of "[Pr.300] Servo input axis type".

[Pr.300] Servo input axis type Output axis operation during synchronous control

1: Command position value Continues synchronous control after home position return completion.
3: Servo command value

2: Actual position value Synchronizes with the input axis until home position return completion, following which servo alarm
4: Feedback value "AL.031.1_Servo motor speed error" or "AL.035.1_Command frequency error" may occur and synchronous
control may not be performed.

When "2: Actual position value" or "4: Feedback value" is set in "[Pr.300] Servo input axis type" and the value other than "0" is
set in "[Pr.301] Servo input axis smoothing time constant" or "[Pr.303] Servo input axis phase compensation time constant",
the warning "Input axis speed display over (warning code: 0E42H)" will occur.
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2.3 Fast Home Position Return

Outline of the fast home position return operation

Fast home position return operation

After establishing home position by a machine home position return, positioning control to the home position is executed
without using a proximity dog or a zero signal.
The following shows the operation during a basic fast home position return start.

[Pr.46] Home position return speed

Machine home position
(Home position)
|
|
|
|
|
|
1
|
|

Fast home position return start ‘ |
(Positioning start signal) | I
1 1
| |
[Md.26] Axis operation status ~ Standby >< Position control >< Standby
| |

K Au@

Home position

Positioning to the home position
—_————»
1. The fast home position return is started.

2. Positioning control to the home position established by a machine home position return begins at speed set in "[Pr.46]
Home position return speed".

3. The fast home position return is completed.

Operation timing and processing time

The following shows details about the operation timing and time during fast home position return.

[Operation example]

status

[Cd.184] Positioning start _T l
i i
[Md.141] BUSY i l |
VI L
-~ B
Start complete signal T l
([Md.31] Status: b14) -
LB
[Md.26] Axis operation Standby Position control >< Standby
i

t2 L/ \
Positioning operation = >
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* Normal timing time (Unit: [ms])

Operation cycle 1™ t2"2 t3

FX5-SSC-S 0.888 0.3to 1.4 3.83t0 4.59 0100.9
1.777 0.3t01.4 47610 6.43 0to1.8

FX5-SSC-G 0.500 04101.0 1.75 10 2.50 0to 1.0
1.000 041015 321035 0102.0
2.000 04102.8 6.0t0 6.4 0t04.0
4.000 041045 12.210 13.0 0108.0

*1  The t1 timing time could be delayed by the operation state of other axes.

*2 The t2 timing time depends on the setting of the acceleration time, servo parameter, etc.

Operating restrictions

» The fast home position return can only be executed after the home position is established by executing the machine home
position return. If not, the error "Home position return request ON" (error code: 1945H [FX5-SSC-S], or error code 1A45H
[FX5-SSC-G]) will occur. (Home position return request flag ((Md.31] Status: b3) must be turned OFF).

« If the fraction pulse is cleared to zero using current value changing or fixed-feed control, execute the fast home position
return and an error will occur by a cleared amount.

* When unlimited length feed is executed by speed control and the machine feed value overflows or underflows once, the
fast home position return cannot be executed normally.

» The home position return complete flag ([Md.31] Status: b4) is not turned ON.

» The axis operation status during fast home position return is "in position control".

2 HOME POSITION RETURN CONTROL

2.3 Fast Home Position Return



2.4 Selection of the Home Position Return Setting
Condition

This function can be set when the servo amplifier to be connected supports the servo parameter "Selection of the home

position return setting condition".

Refer to the instruction manual or manual for the servo amplifiers to be connected for confirming if the function is supported or
not.

Outline of the home position return setting condition

To execute the home position return when selecting "0: Need to pass servo motor Z-phase after power on" with the servo
parameter of the servo amplifier "Function selection C-4 (PC17)", it is necessary that the servo motor has been rotated more
than one revolution and passed the Z-phase (Motor reference position signal) and that the zero point pass signal ([Md.119]
Servo status2: b0) has turned ON.

When selecting "1: Not need to pass servo motor Z-phase after power on" with "Function selection C-4 (PC17)", it is possible
to turn the zero point pass signal ([Md.119] Servo status2: b0) ON without passing the zero point.

n: Axis No. - 1
Monitor item Buffer memory address
[Md.119] Servo status2: b0 2476+100n

Data setting

To select the "home position return setting condition", set the "servo amplifier" shown in the following table.
Servo parameters are set for each axis.
The "home position return setting condition" is stored into the following buffer memory addresses.

n: Axis No. - 1
Setting item Setting Setting details Buffer memory address
value
Function selection C-4 (PC17) - 0: Need to pass servo motor Z-phase after power on 28480+100n
1: Not need to pass servo motor Z-phase after power on

Refer to the following for information on the setting details.
[Z=" Page 477 Servo parameters [FX5-SSC-S]

Precautions during operation

+ Set "Function selection C-4 (PC17)", and then turn off the power supply of the servo amplifier once and switch it on again to

make that parameter setting valid.
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3 MAJOR POSITIONING CONTROL

The details and usage of the major positioning controls (control functions using the "positioning data") are explained in this
chapter.

The maijor positioning controls include such controls as "positioning control" in which positioning is carried out to a designated
position using the address information, "speed control" in which a rotating object is controlled at a constant speed, "speed-
position switching control" in which the operation is shifted from "speed control" to "position control" and "position-speed
switching control" in which the operation is shifted from "position control" to "speed control".

Execute the required settings to match each control.

3.1  Outline of Major Positioning Controls

"Maijor positioning controls" are carried out using the "positioning data" stored in the Simple Motion module/Motion module.
The basic controls such as position control and speed control are executed by setting the required items in this "positioning
data", and then starting that positioning data.

The control method for the "major positioning controls" is set in setting item "[Da.2] Control method" of the positioning data.
Control defined as a "major positioning control" carries out the following types of control according to the "[Da.2] Control
method" setting. However, the position loop is included for commanding to servo amplifier in the speed control set in "[Da.2]
Control method". Use the "speed-torque control" to execute the speed control not including position loop. (=5~ Page 182
Speed-torque Control)

Major positioning control [Da.2] Control method | Details
Position | Linear control 1-axis linear | ABS Linear 1 Positioning of the designated 1 axis is carried out from the start address (current
control control INC Linear 1 stop position) to the designated position.
2-axis linear | ABS Linear 2 Using the designated 2 axes, linear interpolation control is carried out from the
interpolation INC Linear 2 start address (current stop position) to the designated position.
control”!
3-axis linear | ABS Linear 3 Using the designated 3 axes, linear interpolation control is carried out from the
interpolation INC Linear 3 start address (current stop position) to the designated position.
control!
4-axis linear | ABS Linear 4 Using the designated 4 axes, linear interpolation control is carried out from the
interpolation INC Linear 4 start address (current stop position) to the designated position.
control™!
Fixed-feed 1-axis fixed- | Fixed-feed 1 Positioning of the designated 1 axis is carried out for a designated movement
control feed control amount from the start address (current stop position).

(The "[Md.20] Command position value" is set to "0" at the start.)

2-axis fixed- Fixed-feed 2 Using the designated 2 axes, linear interpolation control is carried out for a
feed control ™! designated movement amount from the start address (current stop position).
(The "[Md.20] Command position value" is set to "0" at the start.)

3-axis fixed- Fixed-feed 3 Using the designated 3 axes, linear interpolation control is carried out for a
feed control ™! designated movement amount from the start address (current stop position).
(The "[Md.20] Command position value" is set to "0" at the start.)

4-axis fixed- Fixed-feed 4 Using the designated 4 axes, linear interpolation control is carried out for a
feed control ™ designated movement amount from the start address (current stop position).
(The "[Md.20] Command position value" is set to "0" at the start.)

2-axis circular Sub point ABS Circular sub Using the designated 2 axes, positioning is carried out in an arc path to a
interpolation designation INC Circular sub position designated from the start point address (current stop position).
control™

Center point | ABS Circular right
designation ABS Circular left
INC Circular right
INC Circular left

Speed control 1-axis speed | Forward run speed 1 The speed control of the designated 1 axis is carried out.
control Reverse run speed 1
2-axis speed | Forward run speed 2 The speed control of the designated 2 axes is carried out.
control™! Reverse run speed 2
3-axis speed | Forward run speed 3 The speed control of the designated 3 axes is carried out.
control™! Reverse run speed 3
4-axis speed | Forward run speed 4 The speed control of the designated 4 axes is carried out.
control™! Reverse run speed 4
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Major positioning control

[Da.2] Control method

Details

Speed-position switching control

Forward run speed/position
Reverse run speed/position

The control is continued as position control (positioning for the designated
address or movement amount) by turning ON the "speed-position switching
signal" after first carrying out speed control.

Position-speed switching control

Forward run position/speed
Reverse run position/speed

The control is continued as speed control by turning ON the "position-speed
switching signal" after first carrying out position control.

Other control

NOP
instruction

NOP

A nonexecutable control method. When this instruction is set, the operation is
transferred to the next data operation, and the instruction is not executed.

Currentvalue

Current value changing

"[Md.20] Command position value" is changed to an address set in the

changing positioning data.

This can be carried out by either of the following 2 methods.

("[Md.21] Machine feed value" cannot be changed.)

« Current value changing using the control method

« Current value changing using the current value changing start No. (No0.9003).
JUMP JUMP instruction An unconditional or conditional JUMP is carried out to a designated positioning
instruction data No.
LOOP LOOP A repeat control is carried out by repeat LOOP to LEND.
LEND LEND Control is returned to the top of the repeat control by repeat LOOP to LEND.

After the repeat operation is completed specified times, the next positioning data
is run.

*1 Control is carried out so that linear and arc paths are drawn using a motor set in two or more axes directions. This kind of control is

called "interpolation control". (==~ Page 70 Interpolation control)
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Data required for major positioning control

The following table shows an outline of the "positioning data" configuration and setting details required to carry out the "major
positioning controls".

Setting item Setting details
Positioning [Da.1] Operation pattern Set the method by which the continuous positioning data (Ex: positioning data No.1, No.2,
data No.1 No.3) will be controlled. (==~ Page 57 Operation patterns of major positioning controls)
[Da.2] Control method Set the control method defined as a "major positioning control”.
(==~ Page 54 Outline of Major Positioning Controls)
[Da.3] Acceleration time No. Select and set the acceleration time at control start. (Select one of the four values set in
[Pr.9], [Pr.25], [Pr.26], and [Pr.27] for the acceleration time.)
[Da.4] Deceleration time No. Select and set the deceleration time at control stop. (Select one of the four values set in
[Pr.10], [Pr.28], [Pr.29], and [Pr.30] for the deceleration time.)
[Da.6] Positioning address/movement Set the target value during position control. (I==~ Page 64 Designating the positioning
amount address)
[Da.7] Arc address Set the sub point or center point address during 2-axis circular interpolation control.
[Da.8] Command speed Set the speed during the control execution.
[Da.9] Dwell time/JUMP destination The time between the command pulse output is completed to the positioning completed
positioning data No. signal is turned ON. Set it for absorbing the delay of the mechanical system to the instruction,
such as the delay of the servo system (deviation).
[Da.10] M code/Condition data No./ Set this item when carrying out sub work (clamp and drill stops, tool replacement, etc.)
Number of LOOP to LEND corresponding to the code No. related to the positioning data execution.
repetitions
[Da.20] Axis to be interpolated No.1 Set an axis to be interpolated during the 2- to 4-axis interpolation operation.
[Da.21] Axis to be interpolated No.2 (=" Page 70 Interpolation control)
[Da.22] Axis to be interpolated No.3

The settings and setting requirement for the setting details of [Da.1] to [Da.10] and [Da.20] to [Da.22] differ according to the

"[Da.2] Control method".

[Z=~ Page 73 Setting the Positioning Data

Major positioning control sub functions

Refer to "Combination of Main Functions and Sub Functions" in the following manual for details on "sub functions" that can be

combined with the major positioning control.
LTIMELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Startup)
Also refer to the following for details on each sub function.

==~ Page 214 CONTROL SUB FUNCTIONS

Point/@

56

600 positioning data (positioning data No.1 to 600) items can be set per axis.
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Operation patterns of major positioning controls

In "maijor positioning control" (high-level positioning control), "[Da.1] Operation pattern" can be set to designate whether to

continue executing positioning data after the started positioning data. The "operation pattern" includes the following 3 types.

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)

This control is set when executing only one designated data item of positioning. If a dwell time is designated, the positioning

completes after the designated time elapses.
This data (operation pattern [00] data) becomes the end of block data when carrying out block positioning. (The positioning
stops after this data is executed.)

EOperation example

<

Positioning complete (00)

Dwell time

[Cd.184] Positioning start

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

[Md.141] BUSY

Positioning complete signal OFF
([Md.31] Status: b15)
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Continuous positioning control

« The machine always automatically decelerates each time the positioning is completed. Acceleration is then carried out after
the Simple Motion module/Motion module command speed reaches 0 to carry out the next positioning data operation. If a
dwell time is designated, the acceleration is carried out after the designated time elapses.

In operation by continuous positioning control (operation pattern "01"), the next positioning No. is automatically executed.
Always set operation pattern "00" in the last positioning data to complete the positioning. If the operation pattern is set to
positioning continue ("01" or "11"), the operation will continue until operation pattern "00" is found. If the operation pattern
"00" cannot be found, the operation may be carried out until the positioning data No.600. If the operation pattern of the
positioning data No.600 is not completed, the operation will be started again from the positioning data No.1.

HOperation example

Dwell time
v Positioning continue (01) / ;

Positioning continue (01)

Address (+) direction

\_

Address (-) direction Dwell time not

i designated i Positioning 3

! ! complete (00) !
[Cd.184] Positioning start :
Start complete signal ([Md.31] Status: b14) i i : L
[Md.141] BUSY

1ON | 1
Positioning complete signal OFF l l

(IMd.31] Status: b15)
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Continuous path control

EContinuous path control

» The speed is changed without deceleration stop between the command speed of the "positioning data No. currently being
executed" and the speed of the "positioning data No. to carry out the next operation". The speed is not changed if the
current speed and the next speed are equal.

» The speed used in the previous positioning operation is continued when the command speed is set to "-1".

» Dwell time is ignored, even if it is set.

» The next positioning No. is executed automatically in operations by continuous path control (operation pattern "11"). Always
complete the positioning by setting operation pattern "00" in the last positioning data. If the operation pattern is set to

positioning continue ("01" or "11"), the operation will continue until operation pattern "00" is found. If the operation pattern
"00" cannot be found, the operation may be carried out until the positioning data No.600. If the operation pattern of the
positioning data No.600 is not complete, the operation will be started again from the positioning data No.1.
» The speed switching includes 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 at the start of the next positioning
side. (= Page 448 [Pr.19] Speed switching mode)
In the continuous path control, the positioning may be completed before the set address/movement amount and the current

data may be switched to the "positioning data that will be run next". This is because a preference is given to the positioning
at a command speed. In actuality, the positioning is completed before the set address/movement amount by an amount of
remaining distance at speeds less than the command speed. The remaining distance (A1) at speeds less than the
command speed is 0 < A1 < (distance moved in operation cycle at a speed at the time of completion of the positioning). The
remaining distance (A1) is output at the next positioning data No.

HOperation example

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

[Md.141] BUSY

v Positioning continue (11)
Dwell time
Positioning continue (11) ! Positioning
Address (+) direction | i complete (00)
: t
Address (-) direction | 3 3
| ! |
| ! l
: i !
[Cd.184] Positioning start 3 | :

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

Point

In the continuous path control, a speed variation will not occur using the near-pass function when the
positioning data No. is switched.
(==~ Page 233 Near pass function)
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EDeceleration stop conditions during continuous path control

Deceleration stops are not carried out in continuous path control, but the machine will carry out a deceleration stop to speed

"0" in the following 3 cases.

» When the operation pattern of the positioning data currently being executed is "continuous path control: 11", and the
movement direction of the positioning data currently being executed differs from that of the next positioning data. (Only for
1-axis positioning control (Refer to the next point.))

\

Positioning data No.1
Operation pattern: 11

Speed becomes 0

Positioning data No.2
Operation pattern: 00

+ During operation by step operation. (<5~ Page 280 Step function)
* When there is an error in the positioning data to carry out the next operation.

Point

» The movement direction is not checked during interpolation operations. Thus, automatic deceleration to a
stop will not be carried out even if the movement direction is changed (See the figures below). Because of
this, the interpolation axis may rapidly reverse direction. To avoid this rapid direction reversal in the
interpolation axis, set the pass point to continuous positioning control "01" instead of setting it to continuous
path control "11".

[Positioning by interpolation] [Reference axis operation]
\Y

Positioning
data No.2

Positioning
data No.1

Interpolation axis

Reference axis t
Positioning data No.1 « « « Continuous path control

Positioning data No.1 Positioning data No.2

[Interpolation axis operation]

V l«—Rapidly reverse
direction

Positioning data No.1 Positioning data No.2

* When a "0" is set in the "[Da.6] Positioning address/movement amount" of the continuous path control
positioning data, the command speed is reduced to 0 in an operation cycle. When a "0" is set in the "[Da.6]
Positioning address/movement amount" to increase the number of speed change points in the future,
change the "[Da.2] Control method" to the "NOP" to make the control nonexecutable. (=5~ Page 128 NOP
instruction)

« In the continuous path control positioning data, assure a movement distance so that the execution time with
that data is 100 ms or longer, or lower the command speed.

3 MAJOR POSITIONING CONTROL
60 3.1 Outline of Major Positioning Controls



BSpeed handling

» Continuous path control command speeds are set with each positioning data. The Simple Motion module/Motion module
carries out the positioning at the speed designated with each positioning data.

» The command speed can be set to "-1" in continuous path control. The control will be carried out at the speed used in the
previous positioning data No. if the command speed is set to "-1". The "current speed" will be displayed in the command
speed when the positioning data is set with an engineering tool. The current speed is the speed of the positioning control
being executed currently.

» The speed does not need to be set in each positioning data when carrying out uniform speed control if "-1" is set
beforehand in the command speed.

If the speed is changed or the override function is executed, in the previous positioning data when "-1" is set in the

command speed, the operation can be continued at the new speed.

» The error "No command speed" (error code: 1A12H [FX5-SSC-S], or error code 1B12H [FX5-SSC-G]) occurs and
positioning cannot be started if "-1" is set in the command speed of the first positioning data at start.

[Relation between the command speed and current speed]

Speed P1 P2 P3 P4 PS5 Speed P1 P2 P3 P4 P5
3000 LA : : 3000 L 1 1
2000 } E 2000 } ; }
1000 /o ! ! 1000 /o : :
L : R L | R
| | | | | | | |
[Da.8] Command speed 1000 '3000! -1 | -1 | -1 [Da.8] Command speed 1000 | 3000! -1 | -1 | -1
[Md.27] Current speed 1000 '3000' 3000 | 3000 | 3000 [Md.27] Current speed 1000 | 3000! 3000 | 3000 | 3000

The current speed is changed
even if the command speed
is not reached in P2.

Point}3

« In the continuous path control, a speed variation will not occur using the near-pass function when the
positioning data is switched. (=5~ Page 233 Near pass function)

» The Simple Motion module/Motion module holds the command speed set with the positioning data, and the
latest value of the speed set with the speed change request as the "[Md.27] Current speed". It controls the
operation at the "current speed" when "-1" is set in the command speed. (Depending on the relation
between the movement amount and the speed, the speed command may not reach the command speed
value, but even then the current speed will be updated.)

» When the address for speed change is identified beforehand, generate and execute the positioning data for
speed change by the continuous path control to carry out the speed change without requesting the speed
change with a program.

3 MAJOR POSITIONING CONTROL
3.1 Outline of Major Positioning Controls

61




ESpeed switching (Standard speed switching mode: Switch the speed when executing the next
positioning data.) (==~ Page 448 [Pr.19] Speed switching mode)

« If the respective command speeds differ in the "positioning data currently being executed" and the "positioning data to carry
out the next operation”, 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 "positioning data to carry out the next
operation"”.

» The parameters used in acceleration/deceleration to the command speed set in the "positioning data to carry out the next
operation" are those of the positioning data to carry out acceleration/deceleration. Speed switching will not be carried out if
the command speeds are the same.

[Ex]

1\ Dwell time . Dwell time |
Positioning i :/ i t

| ' |
[Da.1] Operation pattern i 1" i 1" i 11 i 01 E 00 i
' ON 1 1 1 ! !
[Cd.184] Positioning start OFF ! ! ! ! !
| ON l . ! : l

Start complete signal ((Md.31] Status: b14) OF | | | | | L
I I I I 1 I
o e 1

[Md.141] BUSY OFF ! 1 ! !

Positioning complete signal OFF l l ﬂ ﬂ

(IMd.31] Status: b15)

« If the movement amount is small in regard to the target speed, the current speed may not reach the target speed even if
acceleration/deceleration is carried out. In this case, the machine is accelerated/decelerated so that it nears the target
speed. If the movement amount will be exceeded when automatic deceleration is required (Ex. Operation patterns "00",

"01", etc.), the machine will immediately stop at the designated positioning address, and the warning "Insufficient
movement amount" (warning code: 0998H [FX5-SSC-S], or warning code 0D58H [FX5-SSC-G]) will occur.

[When the speed cannot change over in P2] [When the movement amount is small during automatic
deceleration]

For the following relation of the speed P1 = P4, P2 = P3, P1 < P2 The movement amount required to carry out the automatic deceleration
cannot be secured, so the machine immediately stops in a speed # 0 status.

Pn Pn+1

Positioning address
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BSpeed switching (Front-loading speed switching mode: The speed switches at the end of the
positioning data currently being executed.) (==~ Page 448 [Pr.19] Speed switching mode)

« If the respective command speeds differ in the "positioning data currently being executed" and the "positioning data to carry
out the next operation", the speed will change over to the speed set in the "positioning data to carry out the next operation"
at the end of the "positioning data currently being executed".

» The parameters used in acceleration/deceleration to the command speed set in the "positioning data to carry out the next
operation" are those of the positioning data to carry out acceleration/deceleration. Speed switching will not be carried out if
the command speeds are the same.

[Ex]

' | i
X E Dwell time i Dwell time I
Positioning ‘ i / i t

i | i
[Da.1] Operation pattern i 11 i 1" E 11 E 01 i 00 i
S S S B a
[Cd.184] Positioning start OFF i i i i i i
o a

Start complete signal ([Md.31] Status: b14) OFF ! i i i i i \L
o s 1 =

[Md.141] BUSY OFF i i i i

Positioning complete signal Oi,—T—l_T—l ﬂ T—l

(IMd.31] Status: b15) | |

« If the movement amount is small in regard to the target speed, the current speed may not reach the target speed even if
acceleration/deceleration is carried out. In this case, the machine is accelerated/decelerated so that it nears the target
speed. If the movement amount will be exceeded when automatic deceleration is required (Ex. Operation patterns "00",
"01", etc.), the machine will immediately stop at the designated positioning address, and the warning "Insufficient
movement amount" (warning code: 0998H [FX5-SSC-S], or warning code 0D58H [FX5-SSC-G]) will occur.

[When the speed cannot change over to the P2 speed in P1] [When the movement amount is small during automatic
deceleration]
For the following relation of the speed P1 = P4, P2 = P3, P1 < P2 The movement amount required to carry out the automatic deceleration
P1 p2 cannot be secured, so the machine immediately stops in a speed # 0 status.

Pn Pn+1

Positioning address
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Designating the positioning address

The following shows the two methods for commanding the position in control using positioning data.

Absolute system

Positioning is carried out to a designated position (absolute address) having the home position as a reference. This address is
regarded as the positioning address. (The start point can be anywhere.)

| | Address | « Start point
Address 3 3 100 3 —> End point

100 i Address i i
1 150 Address i
; | 300 :
Address 150 l |
3 : Address 100 i
' Address 150
T T T

Home position
(Reference point) 100 150 300

A point B point C point

Within the stroke limit range
e |
=

Incremental system

The position where the machine is currently stopped is regarded as the start point, and positioning is carried out for a
designated movement amount in a designated movement direction.

I I I .
| | Movement amount | * Start point
Movement amount i E -100 JY_ —>End point
+100 ! ! !
' Movement | Movement amount |
! amount e +100 ! !
s | I
Movement amount -100 ¢ ! !
- f T T T
Home position
(Reference point) 100 150 250 300
A point B point C point

Within the stroke limit range

Iy
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Confirming the current value

Values showing the current value

The following two types of addresses are used as values to show the position in the Simple Motion module/Motion module.

These addresses ("command position value" and "machine feed value") are stored in the monitor data area, and used in
monitoring the current value display, etc.

Command position value Machine feed value

« This is the value stored in "[Md.20] Command position value". « This is the value stored in "[Md.21] Machine feed value".

« This value has an address established with a "machine home position « This value always has an address established with a "machine home
return” as a reference, but the address can be changed by changing the position return" as a reference. The address cannot be changed, even if the
current value to a new value. current value is changed to a new value.

The "command position value" and "machine feed value" are used in monitoring the current value display, etc.

\Y

Home position Current value changed to
20000 with current value
changing instruction

t

Address after the current
value is changed is stored

[Md.20] Command position 0

‘ 20000
value !

[Md.21] Machine feed value 0

Address does not change even
after the current value is changed

Operation cycle error will occur in the current value refresh cycle when the stored "command position value"
and "machine feed value" are used in the control.

Monitoring the current value
The "command position value" and "machine feed value" are stored in the following buffer memory addresses, and can be
read using a "DMOV(P) instruction" from the CPU module.

n: Axis No. - 1
Monitor item Buffer memory addresses
[Md.20] Command position value 2400+100n
2401+100n
[Md.21] Machine feed value 2402+100n
2403+100n

3 MAJOR POSITIONING CONTROL
3.1 Outline of Major Positioning Controls 65



Program example

The following shows the program example that stores the command position value of the axis 1 in the specified device when
X40 is turned ON.

[FX5-SSC-S]
X40 i
FX5SSC_1.stnfocMntr_D dCurrentFeedValue
)] DMOVW [0].4CommandPasition_D
I UG2400
[FX5-SSC-G]

bCurrentFeedValueR
eadReq

FYESSC_T stnfoin D dCurentFecdValuo
[0 dComimandPosition_D

| | A
© t DMOV

R:Current feed value Feed current value
Current value read (Direct)
command
Classification Label name Description
Module label FX5SSC_1.stnAxMntr_D[0].dCommandPosition_D Axis 1 Command position value
Global label, local Defines the global label or the local label as follows. The settings of Assign (Device/Label) are not required for the label that the
label assignment device is not set because the unused internal relay and data device are automatically assigned.
The following are for local labels.
Label Name Data Type Class
1 |dCumentFeedValue Double Word [Signed] . |VAR -
2 |bCurrentFeedValueReadReg Bit . |VAR -
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Control unit "degree" handling

When the control unit is set to "degree", the following items differ from when other control units are set.

Command position value and machine feed value addresses

The address of "[Md.20] Command position value" becomes a ring address from 0 to 359.99999°. The address of "[Md.21]
Machine feed value" will become a cumulative value. (They will not have a ring structure for values between 0 and
359.99999°.)

However, "[Md.21] Machine feed value" is restored with cumulating the machine feed value before the power supply OFF (the
rounded value within the range of 0 to 359.99999°) to the movement amount during the power supply OFF at the
communication start with servo amplifier after the power supply ON or CPU module reset.

359.99999° 359.99999°
0° 0° 0°

Software stroke limit valid/invalid setting

With the control unit set to "degree”, the software stroke limit upper and lower limit values are 0° to 359.99999°.

ESetting to validate software stroke limit
To validate the software stroke limit, set the software stroke limit lower limit value and the upper limit value in a clockwise
direction.

Clockwise direction

G 90.00000°

Section B

315.00000°

» To set the movement range A, set as follows.

Software stroke limit lower limit value 315.00000°

Software stroke limit upper limit value 90.00000°

» To set the movement range B, set as follows.

Software stroke limit lower limit value 90.00000°

Software stroke limit upper limit value 315.00000°

ESetting to invalidate software stroke limit
To invalidate the software stroke limit, set the software stroke limit lower limit value equal to the software stroke limit upper

limit value.
The control can be carried out irrespective of the setting of the software stroke limit.

Point

» When the upper/lower limit value of the axis which set the software stroke limit as valid are changed,
perform the machine home position return after that.

» When the software stroke limit is set as valid in the incremental data system, perform the machine home
position return after power supply on.
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Positioning control method when the control unit is set to "degree"

BAbsolute system (When the software stroke limit is invalid)
Positioning is carried out in the nearest direction to the designated address, using the current value as a reference. (This is

called "shortcut control".)

[Ex]

1) Positioning is carried out in a clockwise direction when the current value is moved from 315° to 45°.
2) Positioning is carried out in a counterclockwise direction when the current value is moved from 45° to 315°.

1) Moved from 315° to 45° 2) Moved from 45° to 315°

To designate the positioning direction (not carrying out the shortcut control), the shortcut control is invalidated and positioning
in a designated direction is carried out by the "[Cd.40] ABS direction in degrees".

This function can perform only when the software stroke limit is invalid. When the software stroke limit is valid, the error
"lllegal setting of ABS direction in unit of degree" (error code: 19A4H [FX5-SSC-S], or error code 1AA4H [FX5-SSC-G])
occurs and positioning is not started.

To designate the movement direction in the ABS control, a "1" or "2" is written to the "[Cd.40] ABS direction in degrees" of the
buffer memory (initial value: 0).

The value written to the "[Cd.40] ABS direction in degrees" becomes valid only when the positioning control is started.

In the continuous positioning control and continuous path control, the operation is continued with the setting set at the time of
start even if the setting is changed during the operation.

n: Axis No. - 1
Name Function Buffer memory address Initial value
[Cd.40] The ABS movement direction in the unit of degree is designated. 4350+100n 0

ABS direction in degrees | 0: Shortcut (direction setting invalid)
1: ABS clockwise
2: ABS counterclockwise

BAbsolute system (When the software stroke limit is valid)
The positioning is carried out in a clockwise/counterclockwise direction depending on the software stroke limit range setting

method.
Because of this, positioning with "shortcut control" may not be possible.

[Ex]

When the current value is moved from 0° to 315°, positioning is carried out in the clockwise direction if the software stroke
limit lower limit value is 0° and the upper limit value is 345°.

345.00000° 0°
315.000002

Positioning carried out in the clockwise direction.

Point

Positioning addresses are within a range of 0° to 359.99999°.
Use the incremental system to carry out positioning of one rotation or more.
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Hincremental system
Positioning is carried out for a designated movement amount in a designated movement direction when in the incremental

system of positioning.
The movement direction is determined by the sign (+, -) of the movement amount.

For a positive (+) movement direction Clockwise
For a negative (-) movement direction Counterclockwise
Point/©

Positioning of 360° or more can be carried out with the incremental system.

At this time, set as shown below to invalidate the software stroke limit.
[Software stroke limit upper limit value = Software stroke limit lower limit value]
Set the value within the setting range (0° to 359.99999°).
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Interpolation control

Meaning of interpolation control

In "2-axis linear interpolation control", "3-axis linear interpolation control”, "4-axis linear interpolation control", "2-axis fixed-

feed control", "3-axis fixed-feed control", "4-axis fixed-feed control", "2-axis speed control", "3-axis speed control", "4-axis

speed control", and "2-axis circular interpolation control", control is carried out so that linear and arc paths are drawn using a

motor set in two to four axis directions. This kind of control is called "interpolation control".

In interpolation control, the axis in which the control method is set is defined as the "reference axis", and the other axis is

defined as the "interpolation axis".
The Simple Motion module/Motion module controls the "reference axis" following the positioning data set in the "reference

axis", and controls the "interpolation axis" corresponding to the reference axis control so that a linear or arc path is drawn.

The following table shows the reference axis and interpolation axis combinations.

Interpolation of “[Da.2]

Control method"

Axis definition

Reference axis

Interpolation axis

2-axis linear interpolation control
2-axis fixed-feed control
2-axis circular interpolation control

2-axis speed control

3-axis linear interpolation control
3-axis fixed-feed control

3-axis speed control

4-axis linear interpolation control
4-axis fixed-feed control

4-axis speed control

4-axis module: Any of axes 1 to 4
8-axis module: Any of axes 1 to 8

"Axis to be interpolated No.1" set in reference axis

axis

"Axis to be interpolated No.1" and "Axis to be interpolated No.2" set in reference

"Axis to be interpolated No.1", "Axis to be interpolated No.2" and "Axis to be
interpolated No.3" set in reference axis

Setting positioning data

When carrying out interpolation control, the same positioning data Nos. are set for the "reference axis" and the "interpolation

axis". The following table shows the "positioning data" setting items for the reference axis and interpolation axis.

©: Setting always required, O: Set according to requirements (Set to "—" when not used.), A: Setting restrictions exist

—: Setting not required (Use the initial value or a value within the setting range.)

Setting item Reference axis setting item Interpolation axis setting item
Same [Da.1] Operation pattern @) —
positioning [y, o1 | Control method Linear 2, 3, 4 —
data Nos Fixed-feed 2, 3, 4
Circular sub, Circular right, Circular left
Forward run speed 2, 3, 4
Reverse run speed 2, 3, 4
[Da.3] | Acceleration time No. @) —
[Da.4] | Deceleration time No. o —
[Da.6] Positioning address/movement amount VAN AN
(Forward run speed 2, 3, and 4. Reverse (Forward run speed 2, 3, and 4. Reverse
run speed 2, 3, and 4 not required.) run speed 2, 3, and 4 not required.)
[Da.7] Arc address VAN AN
(Only during circular sub, circular right, (Only during circular sub, circular right,
and circular left). and circular left).
[Da.8] | Command speed @) A
(Only during forward run speed 2, 3, 4 and
reverse run speed 2, 3, 4).
[Da.9] Dwell time/JUMP destination positioning O —
data No.
[Da.10] | M code/Condition data No./Number of O —
LOOP to LEND repetitions
[Da.20] | Axis to be interpolated No.1 o —
[Da.21] | Axis to be interpolated No.2 o —
[Da.22] | Axis to be interpolated No.3 o1 —
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*1 The axis No. is set to axis to be interpolated No.1 for 2-axis linear interpolation, to axis to be interpolated No.1 and No.2 for 3-axis linear
interpolation, and to axis to be interpolated No.1 to No.3 for 4-axis linear interpolation.
If the self-axis is set, the error "lllegal interpolation description command" (error code: 1A22H [FX5-SSC-S], or error code 1B22H [FX5-
SSC-G]) will occur. The axes that are not used are not required.

Refer to the following for information on the setting details.

[=5~ Page 478 Positioning Data

Starting the interpolation control

The positioning data Nos. of the reference axis (axis in which interpolation control was set in "[Da.2] Control method") are

started when starting the interpolation control. (Starting of the interpolation axis is not required.)

The following errors or warnings will occur and the positioning will not start if both reference axis and the interpolation axis are

started.

» Reference axis: Interpolation while interpolation axis BUSY (error code: 1998H [FX5-SSC-S], or error code 1A98H [FX5-
SSC-G))

* Interpolation axis: Control method setting error (error code: 1A24H [FX5-SSC-S], or error code 1B24H [FX5-SSC-G]), start
during operation (warning code: 0900H [FX5-SSC-S], or warning code 0DOOH [FX5-SSC-G]).

Interpolation control continuous positioning

When carrying out interpolation control in which "continuous positioning control" and "continuous path control" are designated
in the operation pattern, the positioning method for all positioning data from the started positioning data to the positioning data
in which "positioning complete" is set must be set to interpolation control.

The number of the interpolation axes and axes to be interpolated cannot be changed from the intermediate positioning data.
When the number of the interpolation axes and axes to be interpolated are changed, the error "Control method setting error"
(error code: 1A24H [FX5-SSC-S], or error code 1B24H [FX5-SSC-G]) will occur and the positioning will stop.

Speed during interpolation control

Either the "composite speed" or "reference axis speed" can be designated as the speed during interpolation control.
([Pr.20] Interpolation speed designation method)

Only the "Reference axis speed" can be designated in the following interpolation control.

When a "composite speed" is set and positioning is started, the error "Interpolation mode error" (error code: 199AH [FX5-
SSC-8], or error code 1A9AH [FX5-SSC-G]) occurs, and the system will not start.

* 4-axis linear interpolation

» 2-axis speed control

« 3-axis speed control

* 4-axis speed control

Cautions

If any axis exceeds "[Pr.8] Speed limit value" during 2- to 4-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 the reference axis exceeds "[Pr.8] Speed limit value" during 2-axis circular interpolation control, the reference axis is

controlled with the speed limit value. (The speed limit does not function on the interpolation axis side.)

If any axis exceeds "[Pr.8] Speed limit value" during 2- to 4-axis linear interpolation control or 2- to 4-axis fixed-feed 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 2- to 4-axis interpolation, you cannot change the combination of interpolated axes midway through operation.

Point >

When the "reference axis speed" is set during interpolation control, set so the major axis side becomes the
reference axis. If the minor axis side is set as the reference axis, the major axis side speed may exceed the
"[Pr.8] Speed limit value".
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Limits to interpolation control

There are limits to the interpolation control that can be executed and speed ([Pr.20] Interpolation speed designation method)
that can be set, depending on the "[Pr.1] Unit setting" of the reference axis and interpolation axis. (For example, 2-axis circular
interpolation control cannot be executed if the reference axis and interpolation axis units differ.)

The following table shows the interpolation control and speed designation limits.

O: Setting possible, X: Setting not possible.

"[Da.2] Control method" [Pr.20] Interpolation speed [Pr.1] Unit setting”I

interpolation control designation method FEEEnEs a5 e FEEEnED a5 e
interpolation axis units are the | interpolation axis units differ™
same, or a combination of
"mm" and "inch"."

Linear 2 (ABS, INC) Composite speed O X

Fixed-feed 2 Reference axis speed O @)

Circular sub (ABS, INC) Composite speed 0"

Circular right (ABS, INC)

Circular left (ABS, INC) Reference axis speed % x

Linear 3 (ABS, INC) Composite speed O X

Fixed-feed 3 Reference axis speed O O

Linear 4 (ABS, INC) Composite speed X X

Fixed-feed 4 Reference axis speed O @)

2- to 4-axis speed control Composite speed X X

Reference axis speed O O

*1  "mm" and "inch" unit mix possible.
When "mm" and "inch" are mixed, convert as follows for the positioning.
If interpolation control units are "mm", positioning is controlled by calculating position commands from the address, travel value,
positioning speed and electronic gear, which have been converted to "mm" using the formula: inch setting value x 25.4 = mm setting
value.
If interpolation control units are "inch", positioning is controlled by calculating position commands from the address, travel value,
positioning speed and electronic gear, which have been converted to "inch" using the formula: mm setting value/25.4 = inch setting
value.

*2 "degree" setting not possible.
The error "Circular interpolation not possible" (error code: 199FH [FX5-SSC-S], or error code 1A9FH [FX5-SSC-G]) will occur and the
positioning control does not start if 2-axis circular interpolation control is set when the unit is "degree".
The machine will immediately stop if "degree" is set during positioning control.

*3 The unit set in the reference axis will be used for the speed unit during control if the units differ or if "mm" and "inch" are combined.

Axis operation status during interpolation control

"Interpolation" will be stored in the "[Md.26] Axis operation status" during interpolation control. "Standby" will be stored when
the interpolation operation is terminated. Both the reference axis and interpolation axis will carry out a deceleration stop if an
error occurs during control, and "Error" will be stored in the operation status.
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3.2  Setting the Positioning Data

Relation between each control and positioning data

The setting requirements and details for the setting items of the positioning data to be set differ according to the "[Da.2]

Control method".

The following table shows the positioning data setting items corresponding to the different types of control.
(In this section, it is assumed that the positioning data setting is carried out using an engineering tool.)

O: Always set

O: Set as required ("—" when not required)

X : Setting not possible (If set, the error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error
code 1B1EH [FX5-SSC-G]) will occur at start.)

—: Setting not required (When the value is the default value or within the setting range, there is no problem.)

Positioning data Position control 1 to 4 axis speed
1-axis linear control | 1/2/3/4-axis fixed- 2-axis circular control
2/3/4-axis linear feed control interpolation control
interpolation control

[Da.1] Operation | Independent @] @] @] @]

pattern positioning control
(Positioning
complete)
Continuous (@] (€} (¢} X
positioning control
Continuous path (€} X ©) X
control

[Da.2] Control method Linear 1 Fixed-feed 1 Circular sub Forward run speed 1
Linear 2 Fixed-feed 2 Circular right Reverse run speed 1
Linear 3 Fixed-feed 3 Circular left Forward run speed 2
Linear 4 Fixed-feed 4 *1 Reverse run speed 2

1 Forward run speed 3
Reverse run speed 3
Forward run speed 4

Reverse run speed 4

[Da.3] Acceleration time No. @] @] @] @]

[Da.4] Deceleration time No. (€} (€} (€} ©)

[Da.6] Positioning address/movement (€} (€} (€} —
amount

[Da.7] Arc address — — €} —

[Da.8] Command speed @] @] @] @]

[Da.9] Dwell time/JUMP destination O O @] —
positioning data No.

[Da.10] | M code/Condition data No./ O O O O
Number of LOOP to LEND
repetitions

[Da.20] | Axis to be interpolated No.1 ©: 2 axes, 3 axes, 4 axes, —: 1 axis

[Da.21] | Axis to be interpolated No.2 O: 3 axes, 4 axes, —: 1 axis, 2 axes

[Da.22] | Axis to be interpolated No.3 O: 4 axes, —: 1 axis, 2 axes, 3 axes

*1  Two control systems are available: the absolute (ABS) system and incremental (INC) system.
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O: Always set

O: Set as required ("—" when not required)

X : Setting not possible (If set, the error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error
code 1B1EH [FX5-SSC-G]) will occur at start.)

—: Setting not required (When the value is the default value or within the setting range, there is no problem.)

Positioning data Speed-position switching control Position-speed switching control
[Da.1] Operation Independent (€} (€}
pattern positioning control
(Positioning
complete)
Continuous O X
positioning control
Continuous path X X
control
[Da.2] Control method Forward run speed/position Forward run position/speed
Reverse run speed/position Reverse run position/speed
1
[Da.3] Acceleration time No. @] @]
[Da.4] Deceleration time No. (€} (€}
[Da.6] Positioning address/movement (€] (€}
amount
[Da.7] Arc address — —
[Da.8] Command speed @] @]
[Da.9] Dwell time/JUMP destination @] O
positioning data No.
[Da.10] | M code/Condition data No./ @] O
Number of LOOP to LEND
repetitions
[Da.20] | Axis to be interpolated No.1 — —
[Da.21] | Axis to be interpolated No.2 — —
[Da.22] | Axis to be interpolated No.3 — —

Positioning data Other control
NOP instruction | Current value JUMP LOOP LEND
changing instruction

[Da.1] Operation Independent — (€} — — —
pattern positioning control

(Positioning

complete)

Continuous — ©) — — —
positioning control

Continuous path — X — — —
control

[Da.2] Control method NOP Current value JUMP instruction LOOP LEND

changing

[Da.3] Acceleration time No. — — — — —

[Da.4] Deceleration time No. — — — — —

[Da.6] Positioning address/movement — New address — — —
amount

[Da.7] Arc address — — — — —

[Da.8] Command speed — — — — —

[Da.9] Dwell time/JUMP destination — — JUMP destination — —
positioning data No. positioning data No.

[Da.10] | M code/Condition data No./ — O JUMP condition Number of LOOPto | —
Number of LOOP to LEND data No. LEND repetitions
repetitions

[Da.20] | Axis to be interpolated No.1 — — — — —

[Da.21] | Axis to be interpolated No.2 — — — — —

[Da.22] | Axis to be interpolated No.3 — — — — —

*1 Two control systems are available: the absolute (ABS) system and incremental (INC) system.
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Point/®

It is recommended that the "positioning data" be set whenever possible with an engineering tool. Execution by

a program uses many programs and devices. The execution becomes complicated, and the scan times will

increase.

1-axis linear control

In "1-axis linear control" ("[Da.2] Control method" = ABS linear 1, INC linear 1), one motor is used to carry out position control

in a set axis direction.

1-axis linear control (ABS linear 1)

HOperation chart

In absolute system 1-axis linear control, positioning is carried out from the current stop position (start point address) to the

address (end point address) set in "[Da.6] Positioning address/movement amount".

[Ex]

When the start point address (current stop position) is 1000, and the end point address (positioning address) is 8000,

positioning is carried out in the positive direction for a movement amount of 7000 (8000 - 1000)

| | | | | | | |

Positioning control (movement amount 7000) ‘
|

ESetting positioning data

When using 1-axis linear control (ABS linear 1), set the following positioning data.

©: Always set, O: Set as required, —: Setting not required

Start point address End point address
/ (current stop position) / (positioning address)

1000 8000
|
|
\

Setting item Setting required/not required
[Da.1] Operation pattern (€}
[Da.2] Control method (€}
(Set ABS linear 1.)
[Da.3] Acceleration time No. (€}
[Da.4] Deceleration time No. @]
[Da.6] Positioning address/movement amount @]
[Da.7] Arc address —
[Da.8] Command speed (€}
[Da.9] Dwell time/JUMP destination positioning data No. O
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions O
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data
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1-axis linear control (INC linear 1)

HEOperation chart

In incremental system 1-axis linear control, positioning is carried out from the current stop position (start point address) to a
position at the end of the movement amount set in "[Da.6] Positioning address/movement amount". The movement direction
is determined by the sign of the movement amount.

Start point address
/ (current stop position)

Reverse direction ‘ Forward direction
Movement direction for a Movement direction for a
negative movement amount positive movement amount
When the start point address is 5000, and the movement amount is -7000, positioning is carried out to the -2000 position.

Stop address after the positioning control Start point address
/ / (current stop position)

3000 -2000 -1000 O 1000 2000 3000 4000 5000 6000
| | | | | | | | | |
| | |
\ |

| | | [ [ [ I

Positioning control in the reverse direction
(movement amount -7000)

ESetting positioning data

When using 1-axis linear control (INC linear 1), set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern (€}
[Da.2] Control method @]
(Set INC linear 1.)
[Da.3] Acceleration time No. (€}
[Da.4] Deceleration time No. @]
[Da.6] Positioning address/movement amount @]
[Da.7] Arc address —
[Da.8] Command speed (€}
[Da.9] Dwell time/JUMP destination positioning data No. O
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions O
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data
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2-axis linear interpolation control

In "2-axis linear interpolation control" ("[Da.2] Control method" = ABS linear 2, INC linear 2), two motors are used to carry out
position control in a linear path while carrying out interpolation for the axis directions set in each axis. (Refer to [~ Page 70

Interpolation control for details on interpolation control.)

2-axis linear interpolation control (ABS linear 2)

EOperation chart

In absolute system 2-axis linear interpolation control, the designated 2 axes are used. Linear interpolation positioning is

carried out from the current stop position (start point address) to the address (end point address) set in "[Da.6] Positioning
address/movement amount".

Forward direction (Y axis)
A

Start point address (X1, Y1)
(current stop position)

|End point address (X2, Y2)|

_ Ye o
' (positioning address)
Y axis !
movement : Movement by linear interpolation
amount v ' ofthe X axis and Y axis
. 2 L |
Reverse | i Forward
direction | ! direction
X1 X2 (X axis)

movement amount

Reverse direction

[Ex]

When the start point address (current stop position) is (1000, 1000) and the end point address (positioning address) is
(10000, 4000), positioning is carried out as follows.
Axis 2

4000 |

End point address

ositioning address
Axis 2 movement amount I p 9 )

(4000 - 1000 = 3000)

Axis 1 movement amount

(10000 - 1000 = 9000)

HRestrictions
An error will occur and the positioning will not start in the following cases. The machine will immediately stop if the error is

detected during a positioning control.

« If the movement amount of each axis exceeds "1073741824 (= 230)“ when "0: Composite speed"” is set in "[Pr.20]
Interpolation speed designation method", the error "Outside linear movement amount range" (error code: 1A15H [FX5-
SSC-8], or error code 1B15H [FX5-SSC-G]) occurs at a positioning start. (The maximum movement amount that can be set
in "[Da.6] Positioning address/movement amount" is "1073741824 (= 230)“.)
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ESetting positioning data
When using 2-axis linear interpolation control (ABS linear 2), set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern @) —

[Da.2] Control method @) —
(Set ABS linear 2.)

[Da.3] Acceleration time No. @) —

[Da.4] Deceleration time No. o —

[Da.6] Positioning address/movement amount o o

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions

©|O0|0| 0o

[Da.20] | Axis to be interpolated No.1

[Da.21] | Axis to be interpolated No.2 — —

[Da.22] | Axis to be interpolated No.3 — —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

When the "reference axis speed" is set during 2-axis linear interpolation control, set so the major axis side
becomes the reference axis. If the minor axis side is set as the reference axis, the major axis side speed may
exceed the "[Pr.8] Speed limit value".
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2-axis linear interpolation control (INC linear 2)

HEOperation chart

In incremental system 2-axis linear interpolation control, the designated 2 axes are used. Linear interpolation positioning is
carried out from the current stop position (start point address) to a position at the end of the movement amount set in "[Da.6]
Positioning address/movement amount". The movement direction is determined by the sign of the movement amount.

+ Positive movement amount: Positioning control to forward direction (Address increase direction)

* Negative movement amount: Positioning control to reverse direction (Address decrease direction)

Forward direction (Y axis)

Start point address (X1, Y1)
(current stop position)

B Y2 Stop address after the positioning control
1 (X2, Y2)
Y axis
2’1;33:’16!’112 Movement by linear interpolation
Y1 positioning of the X axis and Y axis
Yy
Reverse Forward
direction . direction
X2 (X axis)

movement amount

Reverse direction

[Ex]

When the axis 1 movement amount is 9000 and the axis 2 movement amount is -3000, positioning address (10000, 4000) is
carried out as follows.

Axis 2
4000 | Start point address
Axis 2 movement amount T
(-3000) 1 Stop address after
. 1000 | 77‘77"77"”"””””””"”jhe positioning control
I I
fF—t—t—+— f —t+— F— Axis 1
0 5000 10000
Axis 1 movement amount (9000)

\ \

ERestrictions

An error will occur and the positioning will not start in the following cases. The machine will immediately stop if the error is

detected during a positioning operation.

« If the movement amount of each axis exceeds "1073741824 (= 230)“ when "0: Composite speed"” is set in "[Pr.20]
Interpolation speed designation method", the error "Outside linear movement amount range" (error code: 1A15H [FX5-
SSC-8], or error code 1B15H [FX5-SSC-G]) occurs at a positioning start. (The maximum movement amount that can be set
in "[Da.6] Positioning address/movement amount" is "1073741824 (= 230)“.)
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ESetting positioning data
When using 2-axis linear interpolation control (INC linear 2), set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern @) —

[Da.2] Control method @) —
(Set INC linear 2.)

[Da.3] Acceleration time No. @) —

[Da.4] Deceleration time No. o —

[Da.6] Positioning address/movement amount o o

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions

©|O0|0| 0o

[Da.20] | Axis to be interpolated No.1

[Da.21] | Axis to be interpolated No.2 — —

[Da.22] | Axis to be interpolated No.3 — —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

When the "reference axis speed" is set during 2-axis linear interpolation control, set so the major axis side
becomes the reference axis. If the minor axis side is set as the reference axis, the major axis side speed may
exceed the "[Pr.8] Speed limit value".
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3-axis linear interpolation control

In "3-axis linear interpolation control" ("[Da.2] Control method" = ABS linear 3, INC linear 3), three motors are used to carry

out position control in a linear path while carrying out interpolation for the axis directions set in each axis.
(Refer to [=5~ Page 70 Interpolation control for details on interpolation control.)

3-axis linear interpolation control (ABS linear 3)

EOperation chart

In the absolute system 3-axis linear interpolation control, the designated 3 axes are used. Linear interpolation positioning is
carried out from the current stop position (start point address) to the address (end point address) set in the "[Da.6] Positioning

address/movement amount”.

|End point address (X2, Y2, 22)|
. (positioning address)

/
’
/.

/ _Cén
5}
=1
al
Ql
&
@
Q
=
=

/

o4 (Y axis)

i BRI, RIS Movement by linear interpolation
! S - of the X axis, Y axis and Z axis
Forward i
direction i Y axis movement
(Z axis) ! amount
<
’7707%/& — Start point address (X1, Y1, Z1)
Qo r (current stop position)
8/;7 X axis
0(/,7, ke movement amount
Reverse direction < » Forward direction (X axis)

v
Reverse direction Reverse direction

When the start point address (current stop position) is (1000, 2000, 1000) and the end point address (positioning address) is
(4000, 8000, 4000), positioning is carried out as follows.

End point address
(positioning address)

80001~~~ F
Axis 2 movement amount (8000 - 2000 = 6000)

Start point address
(current stop position)

4000
Axis 3 movement amount

(4000 - 1000 = 3000)

> Axis 1

Axis 1 movement amount (4000 - 1000 = 3000)

HRestrictions

An error will occur and the positioning will not start in the following cases. The machine will immediately stop if the error is

detected during a positioning control.

« If the movement amount of each axis exceeds "1073741824 (= 230)“ when "0: Composite speed" is set in "[Pr.20]
Interpolation speed designation method", the error "Outside linear movement amount range" (error code: 1A15H [FX5-
SSC-8], or error code 1B15H [FX5-SSC-G]) occurs at a positioning start. (The maximum movement amount that can be set
in "[Da.6] Positioning address/movement amount" is "1073741824 (= 230)“.)
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ESetting positioning data
When using 3-axis linear interpolation control (ABS linear 3), set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern @) —

[Da.2] Control method @) —
(Set ABS linear 3.)

[Da.3] Acceleration time No. @) —

[Da.4] Deceleration time No. o —

[Da.6] Positioning address/movement amount o o

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions

[Da.20] | Axis to be interpolated No.1

©|0|0|0|0O
|

[Da.21] | Axis to be interpolated No.2

[Da.22] | Axis to be interpolated No.3

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

* When the "reference axis speed" is set during 3-axis linear interpolation control, set so the major axis side
becomes the reference axis. If the minor axis side is set as the reference axis, the major axis side speed
may exceed the "[Pr.8] Speed limit value".

» Refer to [Z=~ Page 70 Interpolation control for the reference axis and interpolation axis combinations.
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3-axis linear interpolation control (INC linear 3)

HEOperation chart

In the incremental system 3-axis linear interpolation control, the designated 3 axes are used. Linear interpolation positioning
is carried out from the current stop position (start point address) to a position at the end of the movement amount set in the
"[Da.6] Positioning address/movement amount”. The movement direction is determined the sign of the movement amount.

* Positive movement amount: Positioning control to forward direction (Address increase direction)

* Negative movement amount: Positioning control to reverse direction (Address decrease direction)

Forward direction
A

,
.
.

o
1
E . N Movement by linear interpolation
! AN positioning of the X axis, Y axis and Z axis
1 ~
; oo 'y
Forward :
direction E
I Y axis

. Z2 movement amount
Z axis
movement

amount

_ Forward
R Start point address (X1, Y1, 21)d|reCt|0n
(current stop position)

Reverse
direction

X axis
movement amount

v
Reverse direction

Reverse direction

[Ex]

When the axis 1 movement amount is 10000, the axis 2 movement amount is 5000 and the axis 3 movement amount is 6000,
positioning is carried out as follows.

Stop address after the positioning control

__________________________________

Axis 3 L Y A !
5000 1 :
1 Axis 2 movement amount
' (5000)
movement Start point address ;
amount /(current stop position) !
(6000) :
> Axis 1

" 5000 " 10000

Axis 1 movement amount (10000) |

HRestrictions
An error will occur and the positioning will not start in the following cases. The machine will immediately stop if the error is

detected during a positioning operation.

« If the movement amount of each axis exceeds "1073741824 (= 230)“ when "0: Composite speed" is set in "[Pr.20]
Interpolation speed designation method", the error "Outside linear movement amount range" (error code: 1A15H [FX5-
SSC-8], or error code 1B15H [FX5-SSC-G]) occurs at a positioning start. (The maximum movement amount that can be set
in "[Da.6] Positioning address/movement amount" is "1073741824 (= 230)“.)
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ESetting positioning data
When using 3-axis linear interpolation control (INC linear 3), set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern @) —

[Da.2] Control method @) —
(Set INC linear 3.)

[Da.3] Acceleration time No. @) —

[Da.4] Deceleration time No. o —

[Da.6] Positioning address/movement amount o o

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions

[Da.20] | Axis to be interpolated No.1

©|0|0|0|0O
|

[Da.21] | Axis to be interpolated No.2

[Da.22] | Axis to be interpolated No.3

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

* When the "reference axis speed" is set during 3-axis linear interpolation control, set so the major axis side
becomes the reference axis. If the minor axis side is set as the reference axis, the major axis side speed
may exceed the "[Pr.8] Speed limit value".

» Refer to [Z=~ Page 70 Interpolation control for the reference axis and interpolation axis combinations.
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4-axis linear interpolation control

In "4-axis linear interpolation control" ("[Da.2] Control method" = ABS linear 4, INC linear 4), four motors are used to carry out
position control in a linear path while carrying out interpolation for the axis directions set in each axis. (Refer to [~ Page 70
Interpolation control for details on interpolation control.)

4-axis linear interpolation control (ABS linear 4)

In the absolute system 4-axis linear interpolation control, the designated 4 axes are used. Linear interpolation positioning is

carried out from the current stop position (start point address) to the address (end point address) set in the "[Da.6] Positioning

address/movement amount”.

ESetting positioning data

When using 4-axis linear interpolation control (ABS linear 4), set the following positioning data.
O: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern o —

[Da.2] Control method @) —
(Set ABS linear 4.)

[Da.3] Acceleration time No. (@) —

[Da.4] Deceleration time No. (@) —

[Da.6] Positioning address/movement amount o o

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions

[Da.20] | Axis to be interpolated No.1

[Da.21] | Axis to be interpolated No.2

©|0|0|0|0O|0O

[Da.22] | Axis to be interpolated No.3

Refer to the following for information on the setting details.
==~ Page 478 Positioning Data

* When the "reference axis speed" is set during 4-axis linear interpolation control, set so the major axis side
becomes the reference axis. If the minor axis side is set as the reference axis, the major axis side speed
may exceed the "[Pr.8] Speed limit value".

» Refer to [Z5~ Page 70 Interpolation control for the reference axis and interpolation axis combinations.
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4-axis linear interpolation control (INC linear 4)

In the incremental system 4-axis linear interpolation control, the designated 4 axes are used. Linear interpolation positioning
is carried out from the current stop position (start point address) to a position at the end of the movement amount set in the
"[Da.6] Positioning address/movement amount". The movement direction is determined by the sign of the movement amount.

HRestrictions
An error will occur and the positioning will not start in the following cases. The machine will immediately stop if the error is

detected during a positioning operation.

* When the movement amount for each axis exceeds "1073741824 (= 230)", the error "Outside linear movement amount
range" (error code: 1A15H [FX5-SSC-S], or error code 1B15H [FX5-SSC-G]) will occur at the positioning start. (The
maximum movement amount that can be set in "[Da.6] Positioning address/movement amount" is "1073741824 (= 230)".)

ESetting positioning data

When using 4-axis linear interpolation control (INC linear 4), set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern o —

[Da.2] Control method @) —
(Set INC linear 4.)

[Da.3] Acceleration time No. @) —

[Da.4] Deceleration time No. @) —

[Da.6] Positioning address/movement amount o o

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions

[Da.20] | Axis to be interpolated No.1

[Da.21] | Axis to be interpolated No.2

©|0|0|0|0O|0

[Da.22] | Axis to be interpolated No.3

Refer to the following for information on the setting details.
[Z=" Page 478 Positioning Data

* When the "reference axis speed" is set during 4-axis linear interpolation control, set so the major axis side
becomes the reference axis. If the minor axis side is set as the reference axis, the major axis side speed
may exceed the "[Pr.8] Speed limit value".

» Refer to [Z5~ Page 70 Interpolation control for the reference axis and interpolation axis combinations.
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Fixed-feed control

In "fixed-feed control" ("[Da.2] Control method" = fixed-feed 1, fixed-feed 2, fixed-feed 3, fixed-feed 4), the motor of the
specified axis is used to carry out fixed-feed control in a set axis direction.

In fixed-feed control, any remainder of below control accuracy is rounded down to convert the movement amount designated
in the positioning data into the command value to servo ampilifier.

Operation chart

In fixed-feed control, the address ([Md.20] Command position value) of the current stop position (start point address) is set to

"0". Positioning is then carried out to a position at the end of the movement amount set in "[Da.6] Positioning address/
movement amount”. The movement direction is determined by the movement amount sign.

+ Positive movement amount: Positioning control to forward direction (Address increase direction)

* Negative movement amount: Positioning control to reverse direction (Address decrease direction)

[Ex]

1-axis fixed-feed control

"[Md.20] Command position value"
/ / / / / is set to "0" at the positioning start
0 0 0 0 0

/]

o Designated
Positioning movement
start amount

/ Stop position
Reverse direction t Forward direction
Movement direction for a Movement direction for a
negative movement amount positive movement amount

2-axis fixed-feed control

Y axis

"[Md.20] Command position value" of each axis
is set to "0" at the positioning start

Designated
movement amount

' - X axis
I Designated

' |movement amount

|
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HRestrictions
» The error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-SSC-G]) will

occur and the operation cannot start if "continuous path control” is set in "[Da.1] Operation pattern”. ("Continuous path
control" cannot be set in fixed-feed control.)

"Fixed-feed" cannot be set in "[Da.2] Control method" in the positioning data when "continuous path control" has been set in
"[Da.1] Operation pattern" of the immediately prior positioning data. (For example, if the operation pattern of positioning
data No.1 is "continuous path control", fixed-feed control cannot be set in positioning data No.2.) The error "Continuous
path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-SSC-G]) will occur and the machine

will carry out a deceleration stop if this type of setting is carried out.
=230

In 2- or 3-axis fixed-feed control, if the movement amount of each axis exceeds "1073741824 ( )" when "0: Composite
speed" is set in "[Pr.20] Interpolation speed designation method", the error "Outside linear movement amount range" (error
code: 1A15H [FX5-SSC-S], or error code 1B15H [FX5-SSC-G]) occurs at a positioning start and the positioning cannot be
started. (The maximum movement amount that can be set in "[Da.6] Positioning address/movement amount" is
"1073741824 (= 2%0)".

In 4-axis fixed-feed control, set "1: Reference axis speed" in "[Pr.20] Interpolation speed designation method". If "0:

Composite speed" is set, the error "Interpolation mode error" (error code: 199AH [FX5-SSC-S], or error code 1A9AH [FX5-
SSC-G]) occurs and the positioning cannot be started.

Setting positioning data

When using fixed-feed control (fixed-feed 1), set the following positioning data.

©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis
[Da.1] Operation pattern o —
[Da.2] Control method o —
[Da.3] Acceleration time No. @) —
[Da.4] Deceleration time No. @) —
[Da.6] Positioning address/movement amount o o
[Da.7] Arc address — —
[Da.8] Command speed @) —
[Da.9] Dwell time/JUMP destination positioning data No. O —
[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions O —
[Da.20] | Axis to be interpolated No.1 - —
[Da.21] | Axis to be interpolated No.2 -1 —
[Da.22] | Axis to be interpolated No.3 - —

*1 To use the 2- to 4-axis fixed-feed control (interpolation), it is required to set the axis used as the interpolation axis.
Refer to the following for information on the setting details.

(=5~ Page 478 Positioning Data
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Point/®

When the movement amount is converted to the actual number of command pulses, a fraction appears after
the decimal point, according to the movement amount per pulse. This fraction is normally retained in the
Simple Motion module/Motion module and reflected at the next positioning. For the fixed-feed control, since
the movement distance is maintained constant (= the command number of pulses is maintained constant), the
control is carried out after the fraction pulse is cleared to zero at start.

[Accumulation/cutoff for fractional pulses]

When movement amount per pulse is 1.0 [um] and movement for 2.5 [um] is executed two times.

— Conversion to command pulses: 2.5 [um]/1.0 = 2.5 [pulse]

Movement ' 2.5 pm K 2.5 um K

amount i 110.5 pulses hold by the Simple Motion module/Motion
E // module is carried to next positioning.

INC Linear 1. il >
2 pulses 3 pulses (=2.5+0.5)

Fixed-feed 1 | » > |
1 2 pulses ! 2 pulses !

0.5 pulses hold by the Simple Motion module/Motion
module is cleared to 0 at start and not carried to next
positioning.

When the "reference axis speed" is set in 2- to 4-axis fixed-feed control, set so the major axis side becomes
the reference axis. If the minor axis side is set as the reference axis, the major axis side speed may exceed
the "[Pr.8] Speed limit value".

Refer to the following for the combination of the reference axis and the interpolation axis.

(==~ Page 70 Interpolation control
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2-axis circular interpolation control with sub point designation

In "2-axis circular interpolation control" ("[Da.2] Control method" = ABS circular sub, INC circular sub), two motors are used to
carry out position control in an arc path passing through designated sub points, while carrying out interpolation for the axis
directions set in each axis. (Refer to [==~ Page 70 Interpolation control for details on interpolation control.)

2-axis circular interpolation control with sub point designation (ABS circular sub)

EOperation chart

In the absolute system, 2-axis circular interpolation control with sub point designation, positioning is carried out 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 that passes through the sub point address set in "[Da.7] Arc address".

The resulting control path is an arc having as its center the intersection point of 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

Sub point address

(arc address)

Movement by circular interpolation

End point address

(positioning address)

Start point address Arc center point
(current stop position)

Reverse direction < f > Forward direction

Home position

Reverse direction

HRestrictions
2-axis circular interpolation control cannot be set in the following cases.

* When "degree" is set in "[Pr.1] Unit setting"

* When the units set in "[Pr.1] Unit setting" are different for the reference axis and interpolation axis. ("mm" and "inch"
combinations are possible.)

* When "reference axis speed" is set in "[Pr.20] Interpolation speed designation method"

An error will occur and the positioning start will not be possible in the following cases. The machine will immediately stop if the
error is detected during positioning control.

* When the radius exceeds "536870912 (= 229)" (the maximum radius for which 2-axis circular interpolation control is
possible is "536870912 (= 229)“): The error "Outside radius range" (error code: 1A32H [FX5-SSC-S], or error code 1B32H
[FX5-SSC-G]) will occur at positioning start.

» When the center point address is outside the range of "-2147483648 (-231) to 2147483647 (231 - 1)": The error "Sub point
setting error" (error code: 1A27H [FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur at positioning start.

* When the start point address is the same as the end point address: The error "End point setting error" (error code: 1A2BH
[FX5-SSC-S], or error code 1B2BH [FX5-SSC-G]) will occur.

* When the start point address is the same as the sub point address: The error "Sub point setting error" (error code: 1A27H
[FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur.

» When the end point address is the same as the sub point address: The error "Sub point setting error" (error code: 1A27H
[FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur.

* When the start point address, sub point address, and end point address are in a straight line: The error "Sub point setting
error" (error code: 1A27H [FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur.

3 MAJOR POSITIONING CONTROL
3.2 Setting the Positioning Data



ESetting positioning data

When using 2-axis circular interpolation control with sub point designation (ABS circular sub), set the following positioning
data.

©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern @) —

[Da.2] Control method o —

(Set ABS circular sub.)

[Da.3] Acceleration time No. o —

[Da.4] Deceleration time No.

[Da.6] Positioning address/movement amount

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions
[Da.20] | Axis to be interpolated No.1

[Da.21] | Axis to be interpolated No.2

[Da.22] | Axis to be interpolated No.3 — —

©0|O0|0C|0o|O0|0O|0O
|

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

Set a value in "[Da.8] Command speed" so that the speed of each axis does not exceed the "[Pr.8] Speed limit
value". (The speed limit does not function for the speed calculated by the Simple Motion module/Motion
module during interpolation control.)
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2-axis circular interpolation control with sub point designation (INC circular sub)

HEOperation chart

In the incremental system, 2-axis circular interpolation control with sub point designation, positioning is carried out from the
current stop position (start point address) to a position at the end of the movement amount set in "[Da.6] Positioning address/
movement amount” in an arc path that passes through the sub point address set in "[Da.7] Arc address". The movement
direction depends on the sign (+ or -) of the movement amount.

The resulting control path is an arc having as its center the intersection point of perpendicular bisectors of the straight line
between the start point address (current stop position) and 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 end point address (positioning
address) calculated from the movement amount to the end point.

Sub point address | Movement by circular interpolation

(arc address)

Forward direction

N

Movement Start point Movement amount
amount address )
to sub point to the end point

l Arc

center
! . .
Reverse direction pa Forward direction
Movement

amount '
to sub point

|Movement amount to the end point

Reverse direction

HRestrictions
2-axis circular interpolation control cannot be set in the following cases.

* When "degree" is set in "[Pr.1] Unit setting"

* When the units set in "[Pr.1] Unit setting" are different for the reference axis and interpolation axis. ("mm" and "inch"
combinations are possible.)

* When "reference axis speed" is set in "[Pr.20] Interpolation speed designation method"

An error will occur and the positioning start will not be possible in the following cases. The machine will immediately stop if the
error is detected during positioning control.

* When the radius exceeds "536870912 (= 229)" (the maximum radius for which 2-axis circular interpolation control is
possible is "536870912 (= 229)"): The error "Outside radius range" (error code: 1A32H [FX5-SSC-S], or error code 1B32H
[FX5-SSC-G]) will occur at positioning start.

« When the sub point address is outside the range of "-2147483648 (-23') to 2147483647 (23 - 1)": The error "Sub point
setting error" (error code: 1A27H [FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur.

* When the end point address is outside the range of "-2147483648 (-231) to 2147483647 (231 - 1)": The error "End point
setting error" (error code: 1A2BH [FX5-SSC-S], or error code 1B2BH [FX5-SSC-G]) will occur.

« When the center point address is outside the range of "-2147483648 (-23") to 2147483647 (23" - 1)": The error "Sub point
setting error" (error code: 1A27H [FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur at positioning start.

* When the start point address is the same as the end point address: The error "End point setting error" (error code: 1A2BH
[FX5-SSC-S], or error code 1B2BH [FX5-SSC-G]) will occur.

* When the start point address is the same as the sub point address: The error "Sub point setting error" (error code: 1A27H
[FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur.

» When the end point address is the same as the sub point address: The error "Sub point setting error" (error code: 1A27H
[FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur.

* When the start point address, sub point address, and end point address are in a straight line: The error "Sub point setting
error" (error code: 1A27H [FX5-SSC-S], or error code 1B27H [FX5-SSC-G]) will occur.
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ESetting positioning data

When using 2-axis circular interpolation control with sub point designation (INC circular sub), set the following positioning
data.

©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis

[Da.1] Operation pattern @) —

[Da.2] Control method o —

(Set INC circular sub.)

[Da.3] Acceleration time No. o —

[Da.4] Deceleration time No.

[Da.6] Positioning address/movement amount

[Da.7] Arc address

[Da.8] Command speed

[Da.9] Dwell time/JUMP destination positioning data No.

[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions
[Da.20] | Axis to be interpolated No.1

[Da.21] | Axis to be interpolated No.2

[Da.22] | Axis to be interpolated No.3 — —

©0|O0|0C|0o|O0|0O|0O
|

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

Set a value in "[Da.8] Command speed" so that the speed of each axis does not exceed the "[Pr.8] Speed limit
value". (The speed limit does not function for the speed calculated by the Simple Motion module/Motion
module during interpolation control.)
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2-axis circular interpolation control with center point designation

In "2-axis circular interpolation control" ("[Da.2] Control method" = ABS circular right, INC circular right, ABS circular left, INC
circular left), two motors are used to carry out position control in an arc path having an arc address as a center point, while
carrying out interpolation for the axis directions set in each axis. (Refer to (==~ Page 70 Interpolation control for details on
interpolation control.)

The following table shows the rotation directions, arc center angles that can be controlled, and positioning paths for the
different control methods.

Control method | Rotation direction Arc center angle that can be controlled | Positioning path

ABS circular right Clockwise 0° <6 <360° Positioning path
_— Start point . " End point
INC circular right (currentstop *~ 0°<0<360° . (positioning
position) Y address)
Center point
ABS circular left Counterclockwise

Center point

0°<0<360° .
INC circular left ;
Start point End point

(current stop (positioning
position) address)

Positioning path

Circular interpolation error compensation

In 2-axis circular interpolation control with center point designation, the arc path calculated from the start point address and
center point address may deviate from the position of the end point address set in "[Da.6] Positioning address/movement
amount". (Refer to [~ Page 457 [Pr.41] Allowable circular interpolation error width.)

ECalculated error < "[Pr.41] Allowable circular interpolation error width"
2-axis circular interpolation control to the set end point address is carried out while the error compensation is carried out. (This

is called "spiral interpolation”.)

Path using spiral interpolation Error

Calculated end point address

End point address

Start point address Center point address
In 2-axis circular interpolation control with center point designation, an angular velocity is calculated on the assumption that
operation is carried out at a command speed on the arc using the radius calculated from the start point address and center
point address, and the radius is compensated in proportion to the angular velocity deviated from that at the start point.
Thus, when there is a difference (error) between a radius calculated from the start point address and center point address
(start point radius) and a radius calculated from the end point address and center point address (end point radius), the
composite speed differs from the command speed as follows.

Start point radius > End point radius As compared with the speed without error, the speed becomes slower as end point address is reached.

Start point radius < End point radius As compared with the speed without error, the speed becomes faster as end point address is reached.
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HECalculated error > "[Pr.41] Allowable circular interpolation error width"
At the positioning start, the error "Large arc error deviation" (error code: 1A17H [FX5-SSC-S], or error code 1B17H [FX5-SSC-

G]) will occur and the control will not start. The machine will immediately stop if the error is detected during positioning control.

2-axis circular interpolation control with center point designation (ABS circular)

HEOperation chart

In the absolute system, 2-axis circular interpolation control with center point designation positioning is carried out 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 having as its center the address (arc address) of the center point set in "[Da.7] Arc address".

Forward direction Movement by circular interpolation

(«— Start point address
(current stop position)

End point address

(positioning address)

Radius

Forward direction

Reverse direction

\) Arc center point

J
Reverse direction (Arc address)

Positioning of a complete round with a radius from the start point address to the arc center point can be carried out by setting
the end point address (positioning address) to the same address as the start point address.

Forward direction

Arc center point | (Arc address)
|Start point addressl _ |End point addressl
(current stop position) (positioning address)
Reverse Forward
direction direction

Reverse direction
In 2-axis circular interpolation control with center point designation, an angular velocity is calculated on the assumption that
operation is carried out at a command speed on the arc using the radius calculated from the start point address and center
point address, and the radius is compensated in proportion to the angular velocity deviated from that at the start point.
Thus, when there is a difference (error) between a radius calculated from the start point address and center point address
(start point radius) and a radius calculated from the end point address and center point address (end point radius), the
composite speed differs from the command speed as follows.

Start point radius > End point radius As compared with the speed without error, the speed becomes slower as end point address is reached.

Start point radius < End point radius As compared with the speed without error, the speed becomes faster as end point address is reached.
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HRestrictions

2-axis circular interpolation control cannot be set in the following cases.

* When "degree" is set in "[Pr.1] Unit setting"

* When the units set in "[Pr.1] Unit setting" are different for the reference axis and interpolation axis. ("mm" and "inch"
combinations are possible.)

* When "reference axis speed" is set in "[Pr.20] Interpolation speed designation method"

An error will occur and the positioning start will not be possible in the following cases. The machine will immediately stop if the
error is detected during positioning control.

* When the radius exceeds "536870912 (= 229)" (the maximum radius for which 2-axis circular interpolation control is
possible is "536870912 (= 229)“): The error "Outside radius range" (error code: 1A32H [FX5-SSC-S], or error code 1B32H
[FX5-SSC-G]) will occur at positioning start.

* When the start point address is the same as the center point address: The error "Center point setting error" (error code:
1A2DH [FX5-SSC-S], or error code 1B2DH [FX5-SSC-G]) will occur.

* When the end point address is the same as the center point address: The error "Center point setting error" (error code:
1A2DH [FX5-SSC-S], or error code 1B2DH [FX5-SSC-G]) will occur.

» When the center point address is outside the range of -2147483648 (-231) t0 2147483647 (231 - 1): The error "Center point
setting error" (error code: 1A2DH [FX5-SSC-S], or error code 1B2DH [FX5-SSC-G]) will occur.

ESetting positioning data

When using 2-axis circular interpolation control with center point designation (ABS circular right, ABS circular left), set the
following positioning data.

©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis
[Da.1] Operation pattern (@) —
[Da.2] Control method @) —
(Set ABS circular right or ABS
circular left.)
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. @) —
[Da.6] Positioning address/movement amount @) @)
[Da.7] Arc address o o
[Da.8] Command speed o —
[Da.9] Dwell time/JUMP destination positioning data No. O —
[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions O —
[Da.20] | Axis to be interpolated No.1 o —
[Da.21] | Axis to be interpolated No.2 — —
[Da.22] | Axis to be interpolated No.3 — —

Refer to the following for information on the setting details.
[Z=" Page 478 Positioning Data

Set a value in "[Da.8] Command speed" so that the speed of each axis does not exceed the "[Pr.8] Speed limit
value". (The speed limit does not function for the speed calculated by the Simple Motion module/Motion
module during interpolation control.)
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2-axis circular interpolation control with center point designation (INC circular)

HEOperation chart

In the incremental system, 2-axis circular interpolation control with center point designation, positioning is carried out from the
current stop position (start point address) to a position at the end of the movement amount set in "[Da.6] Positioning address/
movement amount”, in an arc path having as its center the address (arc address) of the center point set in "[Da.7] Arc
address".

Forward direction Movement by circular interpolation
Start point address

(current stop position)

iE—lMovement amount to the end point

Reverse direction Forward direction

\) Arc center point

Reverse direction (Arc address)

|M0vement amount to the end point |

Positioning of a complete round with a radius of the distance from the start point address to the arc center point can be carried
out by setting the movement amount to "0".

Forward direction

Arc center point| (Arc address)
Feremartamon] o

Reverse _ Forward
direction direction

Reverse direction
In 2-axis circular interpolation control with center point designation, an angular velocity is calculated on the assumption that
operation is carried out at a command speed on the arc using the radius calculated from the start point address and center
point address, and the radius is compensated in proportion to the angular velocity deviated from that at the start point.
Thus, when there is a difference (error) between a radius calculated from the start point address and center point address
(start point radius) and a radius calculated from the end point address and center point address (end point radius), the
composite speed differs from the command speed as follows.

Start point radius > End point radius As compared with the speed without error, the speed becomes slower as end point address is reached.

Start point radius < End point radius As compared with the speed without error, the speed becomes faster as end point address is reached.
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HRestrictions

2-axis circular interpolation control cannot be set in the following cases.

* When "degree" is set in "[Pr.1] Unit setting"

* When the units set in "[Pr.1] Unit setting" are different for the reference axis and interpolation axis. ("mm" and "inch"
combinations are possible.)

* When "reference axis speed" is set in "[Pr.20] Interpolation speed designation method"

An error will occur and the positioning start will not be possible in the following cases. The machine will immediately stop if the
error is detected during positioning control.

* When the radius exceeds "536870912 (= 229)" (the maximum radius for which 2-axis circular interpolation control is
possible is "536870912 (= 229)“): The error "Outside radius range" (error code: 1A32H [FX5-SSC-S], or error code 1B32H
[FX5-SSC-G]) will occur at positioning start.

» When the end point address is outside the range of -2147483648 (-231) to 2147483647 (231 - 1): The error "End point
setting error" (error code: 1A2BH [FX5-SSC-S], or error code 1B2BH [FX5-SSC-G]) will occur.

* When the start point address is the same as the center point address: The error "Center point setting error" (error code:
1A2DH [FX5-SSC-S], or error code 1B2DH [FX5-SSC-G]) will occur.

* When the end point address is the same as the center point address: The error "Center point setting error" (error code:
1A2DH [FX5-SSC-S], or error code 1B2DH [FX5-SSC-G]) will occur.

» When the center point address is outside the range of -2147483648 (-231) t0 2147483647 (231 - 1): The error "Center point
setting error" (error code: 1A2DH [FX5-SSC-S], or error code 1B2DH [FX5-SSC-G]) will occur.

ESetting positioning data

When using 2-axis circular interpolation control with center point designation (INC circular right, INC circular left), set the
following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis
[Da.1] Operation pattern o —
[Da.2] Control method o —
(Set INC circular right or INC circular
left.)
[Da.3] Acceleration time No. o —
[Da.4] Deceleration time No. o —
[Da.6] Positioning address/movement amount (@) @)
[Da.7] Arc address (@) ©)
[Da.8] Command speed o —
[Da.9] Dwell time/JUMP destination positioning data No. O —
[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions O —
[Da.20] | Axis to be interpolated No.1 @) —
[Da.21] | Axis to be interpolated No.2 — —
[Da.22] | Axis to be interpolated No.3 — —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

Set a value in "[Da.8] Command speed" so that the speed of each axis does not exceed the "[Pr.8] Speed limit
value". (The speed limit does not function for the speed calculated by the Simple Motion module/Motion
module during interpolation control.)
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Speed control

In "speed control" ("[Da.2] Control method" = Forward run: speed 1 to 4, Reverse run: speed 1 to 4), control is carried out in

the axis direction in which the positioning data has been set by continuously outputting pulses for the speed set in "[Da.8]
Command speed" until the input of a stop command.

The eight types of speed control includes "Forward run: speed 1 to 4" in which the control starts in the forward run direction,
and "Reverse run: speed 1 to 4" in which the control starts in the reverse run direction.

Refer to the following for the combination of the reference axis and the interpolation axis.

=5~ Page 70 Interpolation control

Operation chart

The following charts show the operation timing for 1-axis speed control with axis 1 and 2-axis speed control with axis 2 when

the axis 1 is set as the reference axis.
The "in speed control" flag ([Md.31] Status: b0) is turned ON during speed control.
The "Positioning complete signal” is not turned ON.

l1-axis speed control

[Ex]

[Da.8] Command speed F------------

[Cd.184] Positioning start OFF

ON
[Md.141] BUSY OFF
Does not turn ON even when control is stopped
by stop command.
Positioning complete OFF
signal

([Md.31] Status: b15)

[Cd.180] Axis stop OFF

In speed control flag
([Md.31] Status: b0) OFF
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HM2-axis speed control

[Ex]

Interpolation axis (axis 2)

[Da.8] Command speed [-------- 7 ‘\
[ i
I 1 t

T [
: 1
| 1
i |
i Reference axis (axis 1) i
I 1
I I
! 1
! 1
! |

[Da.8] Command speed [-------- --/
I
I
I
I
I

[Cd.184] Positioning start  OFF

[Md.141] BUSY

Does not turn ON even when control is stopped
by stop command.

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

[Cd.180] Axis stop OFF

In speed control flag
([Md.31] Status: b0) OFF l_
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Command position value

The following table shows the "[Md.20] Command position value" during speed control corresponding to the "[Pr.21]

Command position value during speed control" settings. (However, the parameters use the set value of the reference axis.)

"[Pr.21] Command position value during speed control" setting | [Md.20] Command position value
0: Do not update command position value The command position value at speed control start is maintained.
1: Update command position value The command position value is updated.
2: Zero clear command position value The command position value is fixed at 0.
\ \
In speed control In speed control In speed control

t

!
|
I
C d iti lue duri d v - . ><
cgr:?rg}asqar?%SHZ?nYa?i#sd uring spee Command position value is updated 0
|
|

(a) Command position value not updated (b) Command position value updated (c) Command position value zero cleared

Restrictions

+ Set "Positioning complete" in "[Da.1] Operation pattern”. The error "Continuous path control not possible" (error code:
1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-SSC-G]) will occur and the operation cannot start if "continuous
positioning control" or "continuous path control" is set in "[Da.1] Operation pattern”. ("Continuous positioning control" and

"continuous path control" cannot be set in speed control.)

Set the WITH mode in the output timing when using an M code. The M code will not be output, and the M code ON signal
will not turn ON if the AFTER mode is set.

The error "No command speed" (error code: 1A12H [FX5-SSC-S], or error code 1B12H [FX5-SSC-G]) will occur if the
current speed (-1) is set in "[Da.8] Command speed".

Set "1: Reference axis speed" in "[Pr.20] Interpolation speed designation method". If "0: Composite speed" is set, the error
"Interpolation mode error" (error code: 199AH [FX5-SSC-S], or error code 1A9AH [FX5-SSC-G]) occurs and the positioning
cannot be started.

» The software stroke limit check is not carried out if the control unit is set to "degree".

HRestriction for the speed limit value
When either of control axes (1 to 4 axes) exceeds the speed limit, that axis is controlled with the speed limit value. The
speeds of the other axes are limited at the ratios of "[Da.8] Command speed".

[Ex]

When the axis 1 and the axis 2 are used

Setting item Axis 1 setting Axis 2 setting
[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

With the settings shown above, the operation speed in speed control is as follows.

* Axis 1: 4000.00 mm/min (Speed is limited by [Pr.8].)

* Axis 2: 3000.00 mm/min (Speed is limited at a ratio of an axis 1 command speed to an axis 2 command speed.)
Operation runs at speed 1 when a reference axis speed is less than 1 as a result of speed limit. In addition, when the bias
speed is set, the set value will be the minimum speed.
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Setting positioning data

When using speed control (forward run: speed 1 to 4, reverse run: speed 1 to 4), set the following positioning data.

O: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required | Setting required/not required
for the reference axis for the interpolation axis
[Da.1] Operation pattern o —
[Da.2] Control method @) —
[Da.3] Acceleration time No. @) —
[Da.4] Deceleration time No. o —
[Da.6] Positioning address/movement amount — —
[Da.7] Arc address — —
[Da.8] Command speed @) ©)
[Da.9] Dwell time/JUMP destination positioning data No. — —
[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions O —
[Da.20] | Axis to be interpolated No.1 - —
[Da.21] | Axis to be interpolated No.2 - —
[Da.22] | Axis to be interpolated No.3 - —
*1  When using 2- to 4-axis speed control, it is necessary to set the axis to be used as the interpolation axis.

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data
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Speed-position switching control (INC mode)

In "speed-position switching control (INC mode)" ("[Da.2] Control method" = Forward run: speed/position, Reverse run:

speed/position), the pulses of the speed set in "[Da.8] Command speed" are kept output on the axial direction set to the
positioning data. When the "speed-position switching signal” is input, position control of the movement amount set in "[Da.6]
Positioning address/movement amount” is exercised.

"Speed-position switching control (INC mode)" is available in two different types: "forward run: speed/position" which starts the
axis in the forward run direction and "reverse run: speed/position" which starts the axis in the reverse run direction.

Use the detailed parameter 1 "[Pr.81] Speed-position function selection" with regard to the choice for "speed-position
switching control (INC mode)".

n: Axis No. - 1
Setting item Setting value Setting details Buffer memory address
[Pr.81] Speed-position function | 0 Speed-position switching control (INC mode) 34+150n
selection

If the set value is other than 0 and 2, it is regarded as 0 and operation is performed in the INC mode.
For details of the setting, refer to the following.
[Z=~ Page 427 Basic Setting

Switching over from speed control to position control

» The control is selected the switching method from speed control to position control by the setting value of "[Cd.45] Speed-
position switching device selection".

n: Axis No. - 1
Setting item Setting value Setting details Buffer memory address
[Cd.45] Speed-position switching | — The device used for speed-position switching is selected. 4366+100n
device selection 0: Use the external command signal for switching from speed

control to position control

1: Use the proximity dog signal for switching from speed
control to position control

2: Use the "[Cd.46] Speed-position switching command" for
switching from speed control to position control

The switching is performed by using the following device when "2" is set.

n: Axis No. - 1
Setting item Setting value Setting details Buffer memory address
[Cd.46] Speed-position switching | 1 Speed control will be taken over by position control 4367+100n
command

"[Cd.24] Speed-position switching enable flag" must be turned ON to switch over from speed control to position control. (If
the "[Cd.24] Speed-position switching enable flag" turns ON after the speed-position switching signal turns ON, the control
will continue as speed control without switching over to position control. The control will be switched over from position
control to speed control when the speed-position switching signal turns from OFF to ON again. Only position control will be
carried out when the "[Cd.24] Speed-position switching enable flag" and speed-position switching signal are ON at the
operation start.)

n: Axis No. - 1
Setting item Setting value Setting details Buffer memory address
[Cd.24] Speed-position switching | 1 Speed control will be taken over by position control when 4328+100n
enable flag switching signal set in "[Cd.45] Speed-position switching device
selection" turns ON.

3 MAJOR POSITIONING CONTROL 1
3.2 Setting the Positioning Data 03



Operation chart

The following chart shows the operation timing for speed-position switching control (INC mode).
The "in speed control flag" ([Md.31] Status: b0) is turned ON during speed control of speed-position switching control (INC
mode).

EOperation example
* When using the external command signal [DI] as speed-position switching signal

%
[Da.8] Command speed [-----------

Movement amount set in
"[Da.6] Positioning address/movement amount”

Speed |  Position :
control control ﬂ LDweII time

[Cd.184] Positioning start

[Md.141] BUSY

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

Speed-position switching signal OFF
(External command signal [DI])

[Cd.24] Speed-position OFF
switching enable flag

In speed control flag _,_T—l
(IMd.31] Status: b0) OFF

[Cd.45] Speed-position
switching device
selection

Setting details are taken in at positioning start.
The following operation assumes that the speed-position switching signal is input at the position of the command position
value of 90.00000 [degree] during execution of "[Da.2] Control method" "Forward run: speed/position" at "[Pr.1] Unit setting" of
"2: degree" and "[Pr.21] Command position value during speed control" setting of "1: Update command position value".
(The value set in "[Da.6] Positioning address/movement amount” is 270.00000 [degree])

5 Speed-position 0.00000°
0.00000 switching signal ON )

/ 90.00000°
90.00000° *
90.00000 + 270.00000

= 360.00000
= Stop at 0.00000 [degree]
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Operation timing and processing time

[Operation example]

[Cd.184] Positioning start

!

[Md.141] BUSY

M code ON signal ([Md.31] Status: b12)
(WITH mode)

1
1
[Cd.7] M code OFF request i
1
i

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

<>
'3

[Md.26] Axis operation status Standby

Speed control

Position
control >< Standby

Speed
control

1
1
1
Position i
1
1
1
1
1

control

74—)Q<—"“

t4 L/ \ |

I S — |

Positioning operation ‘ ‘

I
Speed control is carried out until speed-position switching
signal turns ON.

I
I
|
Speed-position switching command |
I
I
I

[Cd.23] Speed-position switching control i
movement amount change register - ____ H

T T
Position control movement amount is from the input position of
the external speed-position switching signal.

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

M code ON signal (AFTER mode)

[Cd.7] M code OFF request

t5
-
I
! t7 !
L—D
Lt2

T
(IMd.31] Status: b12)

Home position return complete flag !

(IMd.31] Status:b4) ~ ------ "
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* Normal timing time (Unit: [ms])

Operation cycle 1™ t2 t3 t4"2 t5 t6" t7
FX5-SSC-S 0.888 03to1.4 0t0 0.9 0t0 0.9 3.96 to 4.45 0t0 0.9 0t0 0.9 Follows
parameters
1.777 03to1.4 0to 1.8 0to1.8 4.851t06.49 0to1.8 0to 0.9 Follows
parameters
FX5-SSC-G 0.500 04t01.0 0to 0.5 0t0 0.5 19t023 0to 0.5 59t06.17% Follows
parameters
1.000 04to1.5 0to 1.0 0to 1.0 3.2t03.7 0to1.0 75t07.7% Follows
parameters
2.000 04t02.8 0to 2.0 0t0 2.0 6.0 to 6.4 0t0 2.0 10.5t0 10.74 Follows
parameters
4.000 0.4to4.5 0to 4.0 0to4.0 12.0t0 13.5 0to4.0 16.5t0 17.0™ Follows
parameters

*1  The t1 timing time could be delayed by the operation state of other axes.

*2 The t4 timing time depends on the setting of the acceleration time, servo parameter, etc.

*3  When using the proximity dog signal or "[Cd.46] Speed-position switching command", the t6 timing time could be delayed or vary
influenced by the PLC scan time or communication with servo amplifier.

*4  When the servo parameter of the servo amplifier "Input filter setting (PD11)" is set to "0: No filter", the time fluctuates depending on the
setting value of the servo parameter "Input filter setting (PD11)".

Command position value

The following table shows the "[Md.20] Command position value" during speed-position switching control (INC mode)
corresponding to the "[Pr.21] Command position value during speed control" settings.

"[Pr.21] Command position value during speed control" setting | [Md.20] Command position value

0: Do not update command position value The command position value at control start is maintained during speed
control, and updated from the switching to position control.

1: Update command position value The command position value is updated during speed control and position
control.
2: Zero clear command position value The command position value is cleared (set to "0") at control start, and

updated from the switching to position control.

Speed Position Speed Position Speed Position
v control | control v control | control v control | control |
> < >
| | t | | t | | t

Command : : Command : : Command : :
position X Maintained >< Updated position X Updated position :>< 0 >< Updated from 0
value ! | value | : value ! !

(a) Command position value not updated (b) Command position value updated (c) Command position value zero cleared

Switching time from speed control to position control

It takes 1 ms from the time the speed-position switching signal is turned ON to the time the speed-position switching latch flag
([Md.31] Status: b1) turns ON.

ON
Speed-position OFF ﬂ
switching signal !
I
|
i ON
|
Speed-position OFF |
switching latch flag ! !
I I
| 1ms |
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Speed-position switching signal setting

» The following table shows the items that must be set to use the external command signals [DI] as speed-position switching

signals.
n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Pr.42] External command function 2 Speed-position, position-speed switching request 62+150n
selection
[Cd.8] External command valid 1 Validates an external command 4305+100n
[Cd.45] | Speed-position switching device 0 Use the external command signal for switching from 4366+100n

selection

speed control to position control

Set the external command signal [DI] in "[Pr.95] External command signal selection”. Refer to the following for information on
the setting details.

[Z5~ Page 427 Basic Setting, [<=~ Page 539 Control Data

» The following table shows the items that must be set to use the proximity dog signal (DOG) as speed-position switching

signals.
n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.45] | Speed-position switching device 1 Use the proximity dog signal for switching from speed 4366+100n
selection control to position control

This setting is not required for "[Pr.42] External command function selection" and "[Cd.8] External command valid". Refer to

the following for information on the setting details.

(=5~ Page 539 Control Data

» The following table shows the items that must be set to use "[Cd.46] Speed-position switching command" as speed-position
switching signals.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.45] | Speed-position switching device 2 Use the "[Cd.46] Speed-position switching command" for | 4366+100n
selection switching from speed control to position control

The setting is not required for "[Pr.42] External command function selection" and "[Cd.8] External command valid". Refer to
the following for information on the setting details.
(=5~ Page 539 Control Data
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Changing the position control movement amount

In "speed-position switching control (INC mode)", the position control movement amount can be changed during the speed

control section.

» The position control movement amount can be changed during the speed control section of speed-position switching
control (INC mode). A movement amount change request will be ignored unless issued during the speed control section of
the speed-position switching control (INC mode).

» The "new movement amount" is stored in "[Cd.23] Speed-position switching control movement amount change register" by
the program during speed control. When the speed-position switching signal is turned ON, the movement amount for
position control is stored in "[Cd.23] Speed-position switching control movement amount change register".

» The movement amount is stored in the "[Md.29] Speed-position switching control positioning movement amount" of the axis
monitor area from the point where the control changes to position control by the input of a speed-position switching signal
from an external device.

Position

Speed control control

Speed-position switching control |
(INC mode) start 1

|
|
>
|
|
|
I
I
|

E Position control start

Movement amount | |
1 change possible |
L S E— |

Speed-position OFF
switching signal

Setting after the speed-position
switching signal ON is ignored.

[Cd.23] Speed-position 0 ><P2 | ><P3 |

switching control \ 1

movement amount
change register i

|

. P2 becomes the position control movement amount
| |
|
i
i
|

Speed-position ON |
switching latch flag ‘
([Md.31] Status: b1) OFF l

Point ;>

» The machine recognizes the presence of a movement amount change request when the data is written to
"[Cd.23] Speed-position switching control movement amount change register" with the program.

» The new movement amount is validated after execution of the speed-position switching control (INC mode),
before the input of the speed-position switching signal.

» The movement amount change can be enable/disable with the interlock function in position control using
the "speed-position switching latch flag" ([Md.31] Status: b1) of the axis monitor area.

1 3 MAJOR POSITIONING CONTROL
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Restrictions

The error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-SSC-G]) will
occur and the operation cannot start if "continuous positioning control" or "continuous path control" is set in "[Da.1]
Operation pattern".

"Speed-position switching control" cannot be set in "[Da.2] Control method" of the positioning data when "continuous path
control" has been set in "[Da.1] Operation pattern" of the immediately prior positioning data. (For example, if the operation
pattern of positioning data No.1 is "continuous path control", "speed-position switching control" cannot be set in positioning
data No.2.) The error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-
SSC-G]) will occur and the machine will carry out a deceleration stop if this type of setting is carried out.

The error "No command speed" (error code: 1A12H [FX5-SSC-S], or error code 1B12H [FX5-SSC-G]) will occur if "current
speed (-1)" is set in "[Da.8] Command speed".

The software stroke limit range check during speed control is made only when the following are satisfied:

"[Pr.21] Command position
value during speed control
is "1: Update command
position value".

If the movement amount exceeds the software stroke limit range during speed control in case of the setting of other than "1:
Update command position value", the error "Software stroke limit +" (error code: 1993H [FX5-SSC-8], or error code 1A93H
[FX5-SSC-QG]) or "Software stroke limit -" (error code: 1995H [FX5-SSC-S], or error code 1A95H [FX5-SSC-G]) will occur as
soon as speed control is changed to position control and the axis will decelerate to a stop.

When "[Pr.1] Unit setting" is | If the unit is "degree”, the software stroke limit range check is not performed.

other than "2: degree"

If the value set in "[Da.6] Positioning address/movement amount" is negative, the error "Outside address range" (error
code: 1A30H [FX5-SSC-S], or error code 1B30H [FX5-SSC-G]) will occur.

Deceleration processing is carried out from the point where the speed-position switching signal is input if the position
control movement amount set in "[Da.6] Positioning address/movement amount" is smaller than the deceleration distance
from the "[Da.8] Command speed".

Turn ON the speed-position switching signal in the speed stabilization region (constant speed status). When the switching
signal is turned ON while the speed does not reach the command speed, deviation in the stop position may occur because
of large deviation in the droop pulse amount. During use of the servo motor, the movement amount is "[Da.6] Positioning
address/movement amount" from the assumed motor position based on "[Md.101] Actual position value" at switching of
speed control to position control. Therefore, if the signal is turned ON during acceleration/deceleration, the stop position will
vary due to large variation of the droop pulse amount. Even though "[Md.29] Speed-position switching control positioning
movement amount” is the same, the stop position will change due to a change in droop pulse amount when "[Da.8]
Command speed" is different.

Setting positioning data

When using speed-position switching control (INC mode), set the following positioning data.

©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[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. (@)
[Da.6] Positioning address/movement amount @)
[Da.7] Arc address —
[Da.8] Command speed o
[Da.9] Dwell time/JUMP destination positioning data No. O
[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions O
[Da.20] | Axis to be interpolated No.1 —
[Da.21] | Axis to be interpolated No.2 —
[Da.22] | Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
(=5~ Page 478 Positioning Data
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Speed-position switching control (ABS mode)

In case of "speed-position switching control (ABS mode)" ("[Da.2] Control method" = Forward run: speed/position, Reverse

run: speed/position), the pulses of the speed set in "[Da.8] Command speed" are kept output in the axial direction set to the
positioning data. When the "speed-position switching signal” is input, position control to the address set in "[Da.6] Positioning
address/movement amount" is exercised.

"Speed-position switching control (ABS mode)" is available in two different types: "forward run: speed/position" which starts
the axis in the forward run direction and "reverse run: speed/position" which starts the axis in the reverse run direction.
"Speed-position switching control (ABS mode)" is valid only when "[Pr.1] Unit setting" is "2: degree".

O: Setting allowed, X: Setting disallowed (If setting is made, the error "Speed-position function selection error" (error code:
1AAEH [FX5-SSC-S], or error code 1BAEH [FX5-SSC-G]) will occur when the "[Cd.190] PLC READY" turns ON.)

Speed-positionfunction | [Pr.1] Unit setting

selection mm inch degree pulse
INC mode O @) O O
ABS mode X X O X

Use the detailed parameter 1 "[Pr.81] Speed-position function selection" to choose "speed-position switching control (ABS

mode)".
n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Pr.81] Speed-position function | 2 Speed-position switching control (ABS mode) 34+150n
selection

If the set value is other than 0 and 2, it is regarded as 0 and operation is performed in the INC mode. For details of the setting,
refer to the following.
[ Page 427 Basic Setting

Switching over from speed control to position control

» The control is selected the switching method from speed control to position control by the setting value of "[Cd.45] Speed-
position switching device selection”.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.45] Speed-positionswitching | — The device used for speed-position switching is selected. 4366+100n
device selection 0: Use the external command signal for switching from position

control to speed control

1: Use the proximity dog signal for switching from position control
to speed control

2: Use the "[Cd.46] Speed-position switching command" for
switching from position control to speed control

The switching is performed by using the following device when "2" is set.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.46] Speed-position switching | 1 Speed control will be taken over by position control. 4367+100n
command

"[Cd.24] Speed-position switching enable flag" must be turned ON to switch over from speed control to position control. (If
the "[Cd.24] Speed-position switching enable flag" turns ON after the speed-position switching signal turns ON, the control
will continue as speed control without switching over to position control. The control will be switched over from speed
control to position control when the speed-position switching signal turns from OFF to ON again. Only position control will
be carried out when the "[Cd.24] Speed-position switching enable flag" and speed-position switching signal are ON at the
operation start.)
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0 3.2 Setting the Positioning Data



n: Axis No. - 1

Setting item Setting value | Setting details Buffer memory address
[Cd.24] Speed-position switching | 1 Speed control will be taken over by position control when the 4328+100n
enable flag switching signal set in "[Cd.45] Speed-position switching device
selection" turns ON.

Operation chart

The following chart shows the operation timing for speed-position switching control (ABS mode).

The "in speed control flag" ([Md.31] Status: b0) is turned ON during speed control of speed-position switching control (ABS

mode).

HOperation example
* When using the external command signal [DI] as speed-position switching signal

\
[Da.8] Command speed

Address set in "[Da.6]
Positioning address/movement amount"

Speed Position

Speed-position switching signal OFF
(External command signal [DI])

control !  control ! ' Dwell time
[Cd.184] Positioning start
ON !
[Md.141] BUSY 3
Positioning complete signal OFF :
(IMd.31] Status: b15) ! !
: [ON

ON
[Cd.24] Speed-position
switching enable flag CET
ON
In speed control flag
(IMd.31] Status: b0) OFF
[Cd.45] Speed-position switching E 0

device selection

Setting details are taken in at positioning start.

The following operation assumes that the speed-position switching signal is input at the position of the command position
value of 90.00000 [degree] during execution of "[Da.2] Control method" "Forward run: speed/position" at "[Pr.1] Unit setting" of
"2: degree" and "[Pr.21] Command position value during speed control" setting of "1: Update command position value".

(The value set in "[Da.6] Positioning address/movement amount” is 270.00000 [degree])

Speed-position 0.00000°
switching signal ON

/ 270.00000 90.00000°
90.00000°
Stop at 270.00000 [degree]

0.00000°
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Operation timing and processing time

HEOperation example

[Cd.184] Positioning start

[Md.141] BUSY

M code ON signal
([Md.31] Status: b12)
(WITH mode)

[Cd.7] M code OFF request

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

!

T
|
1
|
I
|
|
T
|
I
|
|
1
I
|
|
T
I
|
I
|
I
I
T
|
I
1
T
|
I
I

!

>

[Md.26] Axis operation status

Positioning operation

Speed-position switching

Position contro>< Standby

Speed

T
I
Lo
I
I
|

control i

| Speed control is carried out until speed-position switching
| signal turns ON.

il

command L ;
> L5
_____ t6 ;Ji,\
Positioning complete signal _E !
(IMd.31] Status: b15) ... :
‘ t7
M code ON signal ! T ‘
(IMd.31] Status: b12) ! ;
(AFTER mode) | L2
[Cd.7] M code OFF request | l
Home position return ~ ______ :
complete flag i
([Md.31] Status: b4) ~ ------ :
* Normal timing time (Unit: [ms])
Operation cycle 1™ t2 t3 t4"2 t5 t6™ t7
FX5-SSC-S 0.888 03to1.4 0t0 0.9 0t00.9 3.62t04.62 0t0 0.9 0t0 0.9 Follows
parameters
1.777 0.3to1.4 0to 1.8 0to1.8 4.54 t0 6.38 0to1.8 0t0 0.9 Follows
parameters
FX5-SSC-G 0.500 04t01.0 0to 0.5 0to 0.5 1.8102.0 0to 0.5 5.91t06.17 Follows
parameters
1.000 04to1.5 0to 1.0 0to1.0 3.0t0 3.5 0to1.0 75t07.7% Follows
parameters
2.000 04t02.8 0to 2.0 0to 2.0 6.0 to 6.6 0to 2.0 10.5t0 10.7 Follows
parameters
4.000 04to4.5 0to 4.0 0to 4.0 12.0t0 12,5 0to 4.0 16.5t0 17.0™ Follows
parameters

*1 The t1 timing time could be delayed by the operation state of other axes.
*2 The t4 timing time depends on the setting of the acceleration time, servo parameter, etc.

*3  When using the proximity dog signal and "[Cd.46] Speed-position switching command", the t6 timing time could be delayed or vary

*4

112

influenced by the PLC scan time or communication with servo amplifier.
When the servo parameter of the servo amplifier "Input filter setting (PD11)" is set to "0: No filter", the time fluctuates depending on the
setting value of the servo parameter "Input filter setting (PD11)".
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Command position value

The following table shows the "[Md.20] Command position value" during speed-position switching control (ABS mode)

corresponding to the "[Pr.21] Command position value during speed control" settings.

"[Pr.21] Command position value during speed control" setting | [Md.20] Command position value

1: Update command position value The command position value is updated during speed control and position
control.

Only "1: Update command position value" is valid for the setting of "[Pr.21] Command position value during speed control" in
speed-position switching control (ABS mode).

The error "Speed-position function selection error" (error code: 1AAEH [FX5-SSC-S], or error code 1BAEH [FX5-SSC-G]) will
occur if the "[Pr.21] Command position value during speed control" setting is other than 1.

V.
Speed control | Position control

|
X‘ Updated
I

|
Command position value updated

Switching time from speed control to position control

It takes 1 ms from the time the speed-position switching signal is turned ON to the time the speed-position switching latch flag
([Md.31] Status: b1) turns ON.

ON
Speed-position switching OFF ﬂ
signal !
|
|
| ON
|
Speed-position switching OFF |
latch flag ! !
I I
! 1ms |

Speed-position switching signal setting

» The following table shows the items that must be set to use the external command signals [DI] as speed-position switching

signals.
n: Axis No. - 1
Setting item Setting value Setting details Buffer memory address
[Pr.42] | External command function selection | 2 Speed-position, position-speed switching request 62+150n
[Cd.8] External command valid 1 Validates an external command 4305+100n
[Cd.45] | Speed-position switching device 0 Use the external command signal for switching from 4366+100n
selection speed control to position control

Set the external command signal [DI] in "[Pr.95] External command signal selection". Refer to the following for information on
the setting details.
(=5~ Page 427 Basic Setting, [==~ Page 539 Control Data
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» The following table shows the items that must be set to use the proximity dog signal (DOG) as speed-position switching

signals.
n: Axis No. - 1

Setting item

Setting value

Setting details

Buffer memory address

[Cd.45] | Speed-position switching device
selection

1

Use the proximity dog signal for switching from speed
control to position control

4366+100n

The setting is not required for "[Pr.42] External command function selection" and "[Cd.8] External command valid". Refer to

the following for information on the setting details.

==~ Page 539 Control Data

» The following table shows the items that must be set to use "[Cd.46] Speed-position switching command" as speed-position

switching signals.
n: Axis No. - 1

Setting item

Setting value

Setting details

Buffer memory address

[Cd.45] | Speed-position switching device
selection

2

Use the "[Cd.46] Speed-position switching command"
for switching from speed control to position control

4366+100n

The setting is not required for "[Pr.42] External command function selection" and "[Cd.8] External command valid". Refer to

the following for information on the setting details.

[==~ Page 539 Control Data
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Restrictions

» The error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-SSC-G]) will
occur and the operation cannot start if "continuous positioning control" or "continuous path control" is set in "[Da.1]
Operation pattern".

+ "Speed-position switching control" cannot be set in "[Da.2] Control method" of the positioning data when "continuous path
control" has been set in "[Da.1] Operation pattern" of the immediately prior positioning data. (For example, if the operation
pattern of positioning data No.1 is "continuous path control", "speed-position switching control" cannot be set in positioning
data No.2.) The error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-
SSC-G]) will occur and the machine will carry out a deceleration stop if this type of setting is carried out.

» The error "No command speed" (error code: 1A12H [FX5-SSC-S], or error code 1B12H [FX5-SSC-G]) will occur if "current

speed (-1)" is set in "[Da.8] Command speed".

If the value set in "[Da.6] Positioning address/movement amount" is negative, the error "Outside address range" (error

code: 1A30H [FX5-SSC-S], or error code 1B30H [FX5-SSC-G]) will occur.

Even though the axis control data "[Cd.23] Speed-position switching control movement amount change register" was set in

speed-position switching control (ABS mode), it would not function. The set value is ignored.

+ To exercise speed-position switching control (ABS mode), the following conditions must be satisfied:

) "[Pr.1] Unit setting" is "2: degree"

) The software stroke limit function is invalid (upper limit value = lower limit value)

) "[Pr.21] Command position value during speed control" is "1: Update command position value"

) The "[Da.6] Positioning address/movement amount" setting range is 0 to 359.99999 (degree). If the value is outside of the range, the error "Outside address
range" (error code: 1A30H [FX5-SSC-S], or error code 1B30H [FX5-SSC-G]) will occur at a start.

5) The "[Pr.81] Speed-position function selection" setting is "2: Speed-position switching control (ABS mode)".

« If any of the conditions in 1) to 3) is not satisfied in the case of 5), the error "Speed-position function selection error" (error
code: 1AAEH [FX5-SSC-S], or error code 1BAEH [FX5-SSC-G]) will occur when the "[Cd.190] PLC READY" turns from
OFF to ON.

« If the axis reaches the positioning address midway through deceleration after automatic deceleration started at the input of
the speed-position switching signal, the axis will not stop immediately at the positioning address. The axis will stop at the
positioning address after N revolutions so that automatic deceleration can always be made. (N: Natural number) In the
following example, since making deceleration in the path of dotted line will cause the axis to exceed the positioning
addresses twice, the axis will decelerate to a stop at the third positioning address.

Speed-position switching signal

i 3+

[ 360° added T 360° added ]
positioning positioning positioning
address address address
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Setting positioning data

When using speed-position switching control (ABS mode), set the following positioning data.
O: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern (€}
[Da.2] Control method (€}
(Set "Forward run: speed/position" or "Reverse run: speed/position".)
[Da.3] Acceleration time No. (€}
[Da.4] Deceleration time No. @]
[Da.6] Positioning address/movement amount @]
[Da.7] Arc address —
[Da.8] Command speed o
[Da.9] Dwell time/JUMP destination positioning data No. @]
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions @]
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data
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Position-speed switching control

In "position-speed switching control" ("[Da.2] Control method" = Forward run: position/speed, Reverse run: position/speed),
before the position-speed switching signal is input, position control is carried out for the movement amount set in "[Da.6]
Positioning address/movement amount” in the axis direction in which the positioning data has been set. When the position-
speed switching signal is input, the position control is carried out by continuously outputting the pulses for the speed set in
"[Da.8] Command speed" until the input of a stop command.

The two types of position-speed switching control are "Forward run: position/speed"” in which the control starts in the forward

run direction, and "Reverse run: position/speed" in which control starts in the reverse run direction.

Switching over from position control to speed control

» The control is selected the switching method from position control to speed control by the setting value of "[Cd.45] Speed-

position switching device selection”.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.45] | Speed-position switching — The device used for speed-position switching is selected. 4366+100n
device selection 0: Use the external command signal for switching from

position control to speed control

1: Use the proximity dog signal for switching from position
control to speed control

2: Use the "[Cd.46] Speed-position switching command" for
switching from position control to speed control

The switching is performed by using the following device when "2" is set.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.46] | Speed-position switching 1 Position control will be taken over by speed control. 4367+100n
command

"[Cd.26] Position-speed switching enable flag" must be turned ON to switch over from position control to speed control. (If
the "[Cd.26] Position-speed switching enable flag" turns ON after the position-speed switching signal turns ON, the control
will continue as position control without switching over to speed control. The control will be switched over from position
control to speed control when the position-speed switching signal turns from OFF to ON again. Only speed control will be
carried out when the "[Cd.26] Position-speed switching enable flag" and position-speed switching signal are ON at the
operation start.)

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.26] | Position-speed switching 1 Speed control will be taken over by position control when the 4332+100n
enable flag switching signal set in "[Cd.45] Speed-position switching device
selection” turns ON.
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Operation chart

The following chart shows the operation timing for position-speed switching control.
The "in speed control" flag ((Md.31] Status: b0) is turned ON during speed control of position-speed switching control.

HOperation example
* When using the external command signal [DI] as position-speed switching signal

Vv

[Da.8] Command speed [~---"""""" N

Position :
control . Speed control !

[Cd.184] Positioning start

[Md.141] BUSY

Positioning complete signal V—Does not turnlON even
([Md.31] Status: b15) y when control is stopped

by stop command.

Position-speed switching signal
(External command signal (DI))

[Cd.26] Position-speed
switching enable flag

[Cd.180] Axis stop H
In speed control flag i —
(IMd.31] Status: b0) m

[Cd.45] Speed-position switching
device selection

Setting details are taken in at positioning start.
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Operation timing and processing time

[Cd.184] Positioning start

[Md.141] BUSY

M code ON signal

(IMd.31] Status: b12)(WITH mode)

[Cd.7] M code OFF request

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

[Md.26] Axis operation status

Positioning operation

Position-speed switching command

!

|

|

i

>
' 13

Standby ><

Position control

>< Speed control

Stopped

t4
- >

Position

control

Y

Speed
control

/

\

Position contrél carried out until position-speed switching signal
turns ON.

|
Speed control command speed is from the input position of

{‘tg’ the external position-speed switching signal.
[Cd.25] Position-speed switching ~  -------- 1 ‘ :
control speed change register : !
|
Positioning complete signal 777777 K 3
([Md.31] Status: b15)  ________ : :
1 I
Home position return complete flag ~~ ~~ 1 |
(IMd.31] Status: b4) . ____ : 1
I
I
[Cd.180] Axis stop l
* Normal timing time (Unit: [ms])
Operation cycle 1 t2 t3 t4"2 t5 t6"3
FX5-SSC-S 0.888 0.3to 1.4 0t0 0.9 0t0 0.9 3.75t04.40 — 0t0 0.9
1.777 03to 1.4 0to1.8 0to1.8 4.80 to 6.24 — 0t 0.9
FX5-SSC-G 0.500 0.4t01.0 0to 0.5 0to 0.5 1.80to 2.0 — 591t06.1
1.000 0.4t01.5 0t0 1.0 0t0 1.0 321035 — 75t07.7%
2.000 041028 0t02.0 0t02.0 6.410 6.9 — 10.5t010.7"4
4.000 0.4t04.5 0to 4.0 0to4.0 12.0t0 12.5 — 16.5t0 17.0"4

*1 The t1 timing time could be delayed by the operation state of other axes.

*2 The t4 timing time depends on the setting of the acceleration time, servo parameter, etc.

*3  When using the proximity dog signal and "[Cd.46] Speed-position switching command", the t6 timing time could be delayed or vary
influenced by the PLC scan time or communication with servo amplifier.

*4 When the servo parameter of the servo amplifier "Input filter setting (PD11)" is set to "0: No filter", the time fluctuates depending on the
setting value of the servo parameter "Input filter setting (PD11)".
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Command position value

The following table shows the "[Md.20] Command position value" during position-speed switching control corresponding to the
"[Pr.21] Command position value during speed control" settings.

"[Pr.21] Command position value during speed control" setting | [Md.20] Command position value

0: Do not update command position value The command position value is updated during position control, and the
command position value at the time of switching is maintained as soon as
position control is switched to speed control.

1: Update command position value The command position value is updated during position control and speed
control.
2: Zero clear command position value The command position value is updated during position control, and the

command position value is cleared (to "0") as soon as position control is
switched to speed control.

Position Speed Position Speed Position Speed
VT control control VT control control VT control control
T > T
t ‘ ‘ t t

Command Command 1 : Command
position x Updated >< Maintained position X Updated position >< Updated >< 0
value valuee : ‘ value

(a) Command position value not updated (b) Command position value updated (c) Command position value zero cleared

Switching time from position control to speed control

It takes 1 ms from the time the position-speed switching signal is turned ON to the time the position-speed switching latch flag
([Md.31] Status: b5) turns ON.

ON
Position-speed switching OFF ﬂ
signal :

| ON
Position-speed switching OFF |
latch flag ! :
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Position-speed switching signal setting

» The following table shows the items that must be set to use the external command signals [DI] as position-speed switching

signals.
n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Pr.42] External command function 2 Speed-position, position-speed switching request. 62+150n
selection
[Cd.8] External command valid 1 Validates an external command. 4305+100n
[Cd.45] | Speed-position switching device 0 Use the external command signal for switching from 4366+100n

selection

position control to speed control.

Set the external command signal [DI] in "[Pr.95] External command signal selection”. Refer to the following for information on
the setting details.

[Z5~ Page 427 Basic Setting, [<=~ Page 539 Control Data

» The following table shows the items that must be set to use the proximity dog signal (DOG) as position-speed switching

signals.
n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.45] | Speed-position switching device 1 Use the proximity dog signal for switching from position 4366+100n
selection control to speed control.

The setting is not required for "[Pr.42] External command function selection" and "[Cd.8] External command valid". Refer to

the following for information on the setting details.

(=5~ Page 539 Control Data

» The following table shows the items that must be set to use "[Cd.46] Speed-position switching command" as position-speed
switching signals.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.45] | Speed-position switching device 2 Use the "[Cd.46] Speed-position switching command" for 4366+100n
selection switching from position control to speed control.

The setting is not required for "[Pr.42] External command function selection" and "[Cd.8] External command valid". Refer to
the following for information on the setting details.
(=5~ Page 539 Control Data

3 MAJOR POSITIONING CONTROL
3.2 Setting the Positioning Data

121



Changing the speed control command speed

In "position-speed switching control", the speed control command speed can be changed during the position control.

» The speed control command speed can be changed during the position control of position-speed switching control. A
command speed change request will be ignored unless issued during the position control of the position-speed switching
control.

* The "new command speed" is stored in "[Cd.25] Position-speed switching control speed change register" by the program
during position control. This value then becomes the speed control command speed when the position-speed switching
signal turns ON.

Position Speed
control control

Position control start

y ¥

Setting after the position-speed switching
signal ON is ignored.

Position-speed switching
control start

(9]
bl
o]
@
Q
o
=y
o
=}
Q
]

Position-speed switching signal OFF

[Cd.25] Position-speed switching :
control speed change register 0 ><V2 ‘ ><V3

V2 becomes the speed control command speed.

Position-speed switching ON : |
latch flag | l

(IMd.31] Status: b5) OFF

OFF ﬂ

Stop signal

Point )’

» The machine recognizes the presence of a command speed change request when the data is written to
"[Cd.25] Position-speed switching control speed change register" with the program.

* The new command speed is validated after execution of the position-speed switching control before the
input of the position-speed switching signal.

» The command speed change can be enabled/disabled with the interlock function in speed control using the
"position-speed switching latch flag" ([Md.31] Status: b5) of the axis monitor area.
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Restrictions

» The error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-SSC-G]) will
occur and the operation cannot start if "continuous positioning control" or "continuous path control" is set in "[Da.1]

Operation pattern".

"Position-speed switching control" cannot be set in "[Da.2] Control method" of the positioning data when "continuous path

control" has been set in "[Da.1] Operation pattern" of the immediately prior positioning data. (For example, if the operation
pattern of positioning data No.1 is "continuous path control", "position-speed switching control" cannot be set in positioning
data No.2.) The error "Continuous path control not possible" (error code: 1A1EH [FX5-SSC-S], or error code 1B1EH [FX5-
SSC-G]) will occur and the machine will carry out a deceleration stop if this type of setting is carried out.

The software stroke limit range is only checked during speed control if the "1: Update command position value" is set in

"[Pr.21] Command position value during speed control". The software stroke limit range is not checked when the control
unit is set to "degree".

The error "Software stroke limit +" (error code: 1993H [FX5-SSC-S], or error code 1A93H [FX5-SSC-G]) or "Software stroke
limit -" (error code: 1995H [FX5-SSC-S], or error code 1A95H [FX5-SSC-G]) will occur and the operation cannot start if the
start point address or end point address for position control exceeds the software stroke limit range.

Deceleration stop will be carried out if the position-speed switching signal is not input before the machine is moved by a
specified movement amount. When the position-speed switching signal is input during automatic deceleration by
positioning control, acceleration is carried out again to the command speed to continue speed control. When the position-
speed switching signal is input during deceleration to a stop with the stop signal, the control is switched to the speed control
to stop the machine. Restart is carried out by speed control using the restart command.

The warning "Speed limit value over" (warning code: 0991H [FX5-SSC-S], or warning code 0D51H [FX5-SSC-G]) will occur
and control is continued by "[Pr.8] Speed limit value" if a new speed exceeds "[Pr.8] Speed limit value" at the time of change

of the command speed.

If the value set in "[Da.6] Positioning address/movement amount" is negative, the error "Outside address range" (error

code: 1A30H [FX5-SSC-S], or error code 1B30H [FX5-SSC-G]) will occur.

» Set WITH mode in the output timing at M code use. The M code will not be output, and the M code ON signal will not turn
ON if the AFTER mode is set.

Setting positioning data

When using position-speed switching control, set the following positioning data.

©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern ©)
[Da.2] Control method (€}
(Set "Forward run: position/speed" or "Reverse run: position/speed".)
[Da.3] Acceleration time No. (€}
[Da.4] Deceleration time No. (€}
[Da.6] Positioning address/movement amount @]
[Da.7] Arc address —
[Da.8] Command speed o
[Da.9] Dwell time/JUMP destination positioning data No. O
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions @]
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
(=5~ Page 478 Positioning Data
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Current value changing

When the current value is changed to a new value, control is carried out in which the "[Md.20] Command position value" of the

stopped axis is changed to a random address set by the user. (The "[Md.21] Machine feed value" is not changed when the
current value is changed.)

The two methods for changing the current value are shown below.

« Changing to a new current value using the positioning data

» Changing to a new current value using the start No. (N0.9003) for a current value changing

The current value changing using method [1] is used during continuous positioning of multiple blocks, etc.

Changing to a new current value using the positioning data

In "current value changing” ("[Da.2] Control method" = current value changing), "[Md.20] Command position value" is changed

to the address set in "[Da.6] Positioning address/movement amount"”.

HOperation chart
The following chart shows the operation timing for a current value changing. The "[Md.20] Command position value" is
changed to the value set in "[Da.6] Positioning address/movement amount" when the positioning start signal turns ON.

ON

[Cd.184] Positioning start ~ OFF
1
I
|
|

[Md.20] Command position

|
value 50000 >< 0\

Command position value changes to the positioning address designated
by the positioning data of the current value changing.

The above chart shows an
example when the positioning
address is "0".

HRestrictions

» The error "New current value not possible" (error code: 1A1CH [FX5-SSC-S], or error code 1B1CH [FX5-SSC-G]) will occur
and the operation cannot start if "continuous path control" is set in "[Da.1] Operation pattern". ("Continuous path control"
cannot be set in current value changing.)

"Current value changing" cannot be set in "[Da.2] Control method" of the positioning data when "continuous path control”
has been set in "[Da.1] Operation pattern" of the immediately prior positioning data. (For example, if the operation pattern of
positioning data No.1 is "continuous path control", "current value changing" cannot be set in positioning data No.2.) The
error "New current value not possible" (error code: 1A1CH [FX5-SSC-S], or error code 1B1CH [FX5-SSC-G]) will occur and
the machine will carry out a deceleration stop if this type of setting is carried out.

The error "Outside new current value range" (error code: 1997H [FX5-SSC-S], or error code 1A97H [FX5-SSC-G]) will

occur and the operation cannot start if "degree" is set in "[Pr.1] Unit setting" and the value set in "[Da.6] Positioning

address/movement amount (0 to 359.99999 [degree])" is outside the setting range.

If the value set in "[Da.6] Positioning address/movement amount" is outside the software stroke limit ([Pr.12], [Pr.13]) setting
range, the error "Software stroke limit +" (error code: 1A18H [FX5-SSC-S], or error code 1B18H [FX5-SSC-G]) or "Software
stroke limit -" (error code: 1A1AH [FX5-SSC-S], or error code 1B1AH [FX5-SSC-G]) will occur at the positioning start, and

the operation will not start.

The error "Software stroke limit +" (error code: 1993H [FX5-SSC-S], or error code 1A93H [FX5-SSC-G]) or "Software stroke
limit -" (error code: 1995H [FX5-SSC-S], or error code 1A95H [FX5-SSC-G]) will occur if the new position value is outside

the software stroke limit range.

The new current value using the positioning data (No.1 to 600) cannot be changed, if "0: Positioning control is not
executed" is set in "[Pr.55] Operation setting for incompletion of home position return" and "home position return request
flag" ON. The error "Start at home position return incomplete" (error code: 19A6H [FX5-SSC-S], or error code 1AA6H [FX5-
SSC-G]) will occur.

When using an absolute position system, "[Md.20] Command position value" returns to the value of "[Md.21] Machine feed

value" at the start of communication with the servo amplifier after cycling the power or resetting the CPU module.
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ESetting positioning data
When using current value changing, set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern @)
[Da.2] Control method o

(Set the current value changing.)

[Da.3] Acceleration time No. —
[Da.4] Deceleration time No. —
[Da.6] Positioning address/movement amount o

(Set the address to be changed.)
[Da.7] Arc address —

[Da.8] Command speed —

[Da.9] Dwell time/JUMP destination positioning data No. —
[Da.10] | M code/Condition data No./Number of LOOP to LEND repetitions @]
[Da.20] | Axis to be interpolated No.1 —
[Da.21] | Axis to be interpolated No.2 —
[Da.22] | Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
[Z=" Page 478 Positioning Data

Changing to a new current value using the current value changing start No. (No.9003)

In "current value changing" ("[Cd.3] Positioning start No." = 9003), "[Md.20] Command position value" is changed to the

address set in "[Cd.9] New position value".

EOperation chart

The current value is changed by setting the new current value in the current value changing buffer memory "[Cd.9] New
position value", setting "9003" in the "[Cd.3] Positioning start No.", and turning ON the positioning start signal.

[Cd.184] Positioning start ~ OFF

[Md.20] Command position >'<
value 50000 | O»

Current value changes to the positioning address designated
by the current value changing buffer memory.

The above chart shows an
example when the positioning
address is "0".

HRestrictions
» The error "Outside new current value range" (error code: 1997H [FX5-SSC-S], or error code 1A97H [FX5-SSC-G]) will

occur if the designated value is outside the setting range when "degree" is set in "Unit setting".

» The error "Software stroke limit +" (error code: 1993H [FX5-SSC-S], or error code 1A93H [FX5-SSC-G]) or "Software stroke
limit -" (error code: 1995H [FX5-SSC-S], or error code 1A95H [FX5-SSC-G]) will occur if the designated value is outside the
software stroke limit range.

» The current value cannot be changed during stop commands and while the M code ON signal is ON.

» The M code output function is made invalid.

* When an absolute position system is used, "[Md.20] Command position value" returns to the same value as "[Md.21]
Machine feed value" at the start of communication with the servo amplifier after the power supply ON or the CPU module
reset.
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Point/©

The new current value can be changed using the current value changing start No. (No.9003) if "0: Positioning
control is not executed" is set in "[Pr.55] Operation setting for incompletion of home position return" and home
position return request flag is ON.

ECurrent value changing procedure
The following shows the procedure for changing the current value to a new value.

1. Write the current value to "[Cd.9] New position value".
2. Write "9003" in "[Cd.3] Positioning start No.".

3. Turn ON the positioning start signal.

ESetting method for the current value changing function

The following shows an example of a program and data setting to change the current value to a new value with the positioning
start signal. (The value "[Md.20] Command position" value is changed to "5000.0 um" in the example shown.)

« Set the following data. (Set using the program referring to the start time chart.)

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.3] Positioning start No. 9003 Set the start No. "9003" for the new current value. 4300+100n
[Cd.9] New position value 50000 Set the new "[Md.20] Command position value". 4306+100n
4307+100n

Refer to the following for details on the setting details.
[Z=" Page 539 Control Data
» The following shows a start time chart.

HOperation example

<

Start of data No.9003

[Cd.184] Positioning start

[Cd.190] PLC READY

READY signal

([IMd.140] Module status: b0)

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

[Md.141] BUSY

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

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

e ===
|
" B

=g
-~

Address during

[Md.20] Command position value positioning exacution 50000
[Cd.3] Positioning start No. >< ggéﬁiyr?ihgu&%%ution >< 9003
[Cd.9] New position value >< 50000
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Program example

+ Add the following program to the control program, and write it to the CPU module.

binputCurrentFesd\alCh
angeReq

bCurrentFeedValueChange|
Req_P

Current value change
[comman

bCurrentFeedValueChan FX5SSC_1.stnAxCtrl2 D FX55SC_1.stnfxMntr
geReq_P [0] uPosifioningStart_D.0 _D[0].uStatus_D.E
5 UNG2417.E

FLS Current value change

-mmmﬂ"d -

5)
Rw:Positioning start R:Status(Direct)

(Direct)

Current value change
command pulse

DMOVP

dChangeCurren . FX5SSC_1.stnfxCirl1_D
; [0].dNewPosition_D
U1VG4306
RW:New current value
(Direct)

Value

New current
value

MOVP

K3003 FX5SSC_1.stnfxCtrl1_D
[0).uPositioningStartNo_D

U\G4300

RW:-Positioning start No.
(Direct)

FX5SSC_1.stnfxCtrl2_D
[0].uPositioningStart_D.0
UNG30104.0

FXESSC 1 sinAxCr2 D FXESSC_1stnAxMntr D FXESSC. 1 5tSyshntr
[0].uPosfioningStart_0.0 10].uStatus_D.E 2_D.biBusy_D[0]
UT\G30104.0 UNG2417.E U1\G21507.0

SET

FX555C_1.stnéxCiri2_D
[0].uPesitioningStart_D.0
UNG30104.0

RW-Positioning start
1)

(28) RST RW-Positioning start
RV/.Positioning start R:Status(Direct) R-BUSY(Axis 1 to 8) - (Direct)
(Direct) (Direct)
FXESSC_1 stnduchntr_D
101 JStatus_D D
UNG2417.D
R:Status(Direct)
Classification Label name Description
Module label FX5SSC_1.stnAxCtrl2_D[0].uPositioningStart_D.0 Axis 1 Positioning start signal

FX5SSC_1.stnAxMntr_D[0].uStatus_D.E

Axis 1 Start complete

FX5SSC_1.stnAxCtrl1_D[0].dNewPosition_D

Axis 1 New position value

FX5SSC_1.stnAxCtrl1_D[0].uPositioningStartNo_D

Axis 1 Positioning start No.

FX5SSC_1.stnAxMntr_D[0].uStatus_D.D

Axis 1 Error detection

FX5SSC_1.stSysMntr2_D.bnBusy_D[0]

Axis 1 BUSY signal

Global label, local
label
The following are for local labels.

Defines the global label or the local label as follows. The settings of Assign (Device/Label) are not required for the label that the
assignment device is not set because the unused internal relay and data device are automatically assigned.

Label Name Data Type Clazs
1 |dChangeCumentValue Double Word [Signed] . |VAR -
2  |bCumentFeedValueChangeReqg_P Bit . |VAR -
3 |blnputCurrentFeedValChangeReq Bit _ |VAR -
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NOP instruction

The NOP instruction is used for the nonexecutable control method.

Operation

The positioning data No. to which the NOP instruction is set transfers, without any processing, to the operation for the next
positioning data No.

Setting positioning data

When using the NOP instruction, set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern —
[Da.2] Control method (€}
(Set the NOP instruction.)
[Da.3] Acceleration time No. —
[Da.4] Deceleration time No. —
[Da.6] Positioning address/movement amount —
[Da.7] Arc address —
[Da.8] Command speed —
[Da.9] Dwell time/JUMP destination positioning data No. —
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions —
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
[Z=" Page 478 Positioning Data

Restrictions

The error "Control method setting error" (error code: 1A24H [FX5-SSC-S], or error code 1B24H [FX5-SSC-G]) will occur if the
"NOP instruction" is set for the control method of the positioning data No.600.

Point}3

Example of NOP instruction usage

If there is a possibility of speed switching or temporary stop (automatic deceleration) at a point between two
points during positioning, that data can be reserved with the NOP instruction to change the data merely by the
replacement of the identifier.

1 2 3 MAJOR POSITIONING CONTROL
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JUMP instruction

The JUMP instruction is used to control the operation so it jumps to a positioning data No. set in the positioning data during

"continuous positioning control" or "continuous path control".
JUMP instruction includes the following two types of JUMP.

JUMP instruction Description

Unconditional JUMP When execution conditions are not set for the JUMP instruction (When "0" is set to the condition data No.)

Conditional JUMP When execution conditions are set for the JUMP instruction (The conditions are set to the "condition data" used with
"high-level positioning control".)

Using the JUMP instruction enables repeating of the same positioning control, or selection of positioning data by the
execution conditions during "continuous positioning control" or "continuous path control".

Operation
BUnconditional JUMP

The JUMP instruction is unconditionally executed. The operation jumps to the positioning data No. set in "[Da.9] Dwell time/

JUMP destination positioning data No.".
EConditional JUMP

The block start condition data is used as the JUMP instruction execution conditions.

» When block positioning data No.7000 to 7004 is started: Each block condition data is used.

» When positioning data No.1 to 600 is started: Start block 0 condition data is used.

* When the execution conditions set in "[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions" of the
JUMP instruction have been established: the JUMP instruction is executed to jump the operation to the positioning data No.
set in "[Da.9] Dwell time/JUMP destination positioning data No.".

» When the execution conditions set in "[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions" of the
JUMP instruction have not been established: the JUMP instruction is ignored, and the next positioning data No. is
executed.

Restrictions

* When using a conditional JUMP instruction, establish the JUMP instruction execution conditions by the 4th positioning data
No. before the JUMP instruction positioning data No.. If the JUMP instruction execution conditions are not established by
the time the 4th positioning control is carried out before the JUMP instruction positioning data No., the operation will be

processed as an operation without established JUMP instruction execution conditions. (During execution of continuous
path control/continuous positioning control, the Simple Motion module/Motion module calculates the positioning data of the
positioning data No. four items ahead of the current positioning data.)

Set JUMP instruction to positioning data No. that "continuous positioning control" or "continuous path control" is set in
operation pattern. It cannot set to positioning data No. that "positioning complete" is set in operation pattern.
Positioning control such as loops cannot be executed by conditional JUMP instructions alone until the conditions have been

established. When loop control is executed using JUMP instruction, an axis operation status is "analyzing" during loop
control, and the positioning data analysis (start) for other axes are not executed. As the target of the JUMP instruction,
specify a positioning data that is controlled by other than JUMP and NOP instructions.
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Setting positioning data

When using the JUMP instruction, set the following positioning data.

O: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern —
[Da.2] Control method (€}
(Set the JUMP instruction.)
[Da.3] Acceleration time No. —
[Da.4] Deceleration time No. —
[Da.6] Positioning address/movement amount —
[Da.7] Arc address —
[Da.8] Command speed —
[Da.9] Dwell time/JUMP destination positioning data No. @]
(Set the positioning data No.1 to 600 for the JUMP destination.)
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions (€}
(Set the JUMP instruction execution conditions with the condition data
No.
0: Unconditional JUMP
1 to 10: Condition data No. ("Simultaneous start" condition data cannot
be set.))
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data
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LOOP

The LOOP is used for loop control by the repetition of LOOP to LEND.

Operation

The LOOP to LEND loop is repeated by set repeat cycles.

Setting positioning data

When using the LOOP, set the following positioning data.
©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern —
[Da.2] Control method @]
(Set the LOOP.)
[Da.3] Acceleration time No. —
[Da.4] Deceleration time No. —
[Da.6] Positioning address/movement amount —
[Da.7] Arc address —
[Da.8] Command speed —
[Da.9] Dwell time/JUMP destination positioning data No. —
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions (€}
(Set the repeat cycles.)
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
[=5~ Page 478 Positioning Data

Restrictions

» The error "Control method LOOP setting error" (error code: 1A33H [FX5-SSC-S], or error code 1B33H [FX5-SSC-G]) will
occur if a "0" is set for the repeat cycles.

» Even if LEND is absent after LOOP, no error will occur, but repeat processing will not be carried out.
* Nesting is not allowed between LOOP-LEND's. If such setting is made, only the inner LOOP-LEND is processed

repeatedly.

Point >

The setting by this control method is easier than that by the special start "FOR loop". (=5~ Page 143
Repeated start (FOR loop))

« For special start: Positioning start data, special start data, condition data, and positioning data

 For control method: Positioning data

For the special start FOR to NEXT, the positioning data is required for each of FOR and NEXT points. For the
control method, loop can be executed even only by one data.

Also, nesting is enabled by using the control method LOOP to LEND in combination with the special start FOR
to NEXT. However LOOP to LEND cannot be set across block. Always set LOOP to LEND so that the
processing ends within one block.

For details of the "block", refer to the following.

(=5~ Page 133 HIGH-LEVEL POSITIONING CONTROL
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LEND

The LEND is used to return the operation to the top of the repeat (LOOP to LEND) loop.

Operation

When the repeat cycle designated by the LOOP becomes 0, the loop is terminated, and the next positioning data No.

processing is started. (The operation pattern, if set to "Positioning complete", will be ignored.)

When the operation is stopped after the repeat operation is executed by designated cycles, the dummy positioning data (for

example, incremental positioning without movement amount) is set next to LEND.

The following table shows the operation when the positioning complete (00) is set to LOOP and LEND.

Operation

Positioning data No. | Operation pattern | Control method | Conditions

1 Continuous control ABS2

2 Positioning complete | LOOP Number of loop

cycles: 2
3 Continuous path ABS2
control

4 Continuous control ABS2

5 Positioning complete | LEND

6 Positioning complete | ABS2

Executed in the order of the positioning data No.1 -2 — 3
->4-5552-53-54-55-56.

(The operation patterns of the positioning data Nos. 2 and 5
are ignored.)

Setting positioning data

When using the LEND, set the following positioning data.

©: Always set, O: Set as required, —: Setting not required

Setting item Setting required/not required
[Da.1] Operation pattern —
[Da.2] Control method ©)
(Set the LEND.)
[Da.3] Acceleration time No. —
[Da.4] Deceleration time No. —
[Da.6] Positioning address/movement amount —
[Da.7] Arc address —
[Da.8] Command speed —
[Da.9] Dwell time/JUMP destination positioning data No. —
[Da.10] M code/Condition data No./Number of LOOP to LEND repetitions —
[Da.20] Axis to be interpolated No.1 —
[Da.21] Axis to be interpolated No.2 —
[Da.22] Axis to be interpolated No.3 —

Refer to the following for information on the setting details.
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Restrictions

* Ignore the "LEND" before the "LOOP" is executed.
» When the operation pattern "Positioning complete" has been set between LOOP and LEND, the positioning control is

completed after the positioning data is executed, and the LOOP control is not executed.
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4 HIGH-LEVEL POSITIONING CONTROL

The details and usage of high-level positioning control (control functions using the "block start data") are explained in this
chapter.

High-level positioning control is used to carry out applied control using the "positioning data". Examples of applied control are
using conditional judgment to control "positioning data" set with the major positioning control, or simultaneously starting
"positioning data" for several different axes.

Read the execution procedures and settings for each control, and set as required.

4.1 Outline of High-level Positioning Control

In "high-level positioning control" the execution order and execution conditions of the "positioning data" are set to carry out
more applied positioning. (The execution order and execution conditions are set in the "block start data" and "condition data".)
The following applied positioning controls can be carried out with "high-level positioning control".

High-level positioning control Details

Block ! start (Normal start) With one start, executes the positioning data in a random block with the set order.
Condition start Carries out condition judgment set in the "condition data" for the designated positioning data, and then executes the
"block start data".

« When the condition is established, the "block start data" is executed.
* When not established, that "block start data" is ignored, and the next point's "block start data" is executed.

Wait start Carries out condition judgment set in the "condition data" for the designated positioning data, and then executes the
"block start data".

» When the condition is established, the "block start data" is executed.

* When not established, stops the control until the condition is established. (Waits.)

Simultaneous start™ Simultaneously executes the designated positioning data of the axis designated with the "condition data". (Outputs
command at the same timing.)

Repeated start (FOR loop) Repeats the program from the "block start data" set with the "FOR loop" to the "block start data" set in "NEXT" for the
designated number of times.

Repeated start (FOR condition) Repeats the program from the "block start data" set with the "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 the "[Da.1] Operation pattern” to the positioning data in which "independent positioning control (Positioning complete)"
is set.

*2 Besides the simultaneous start of "block start data" system, the "simultaneous starts" include the "multiple axes simultaneous start
control" of control method. Refer to the following for details.
=~ Page 24 Multiple axes simultaneous start

High-level positioning control sub functions

"High-level positioning control" uses the "positioning data" set with the "major positioning control”". Refer to "Combination of

Main Functions and Sub Functions" in the following manual for details on sub functions that can be combined with the major
positioning control.

LTIMELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Startup)

Note that the pre-reading start function cannot be used together with "high-level positioning control”.
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Data required for high-level positioning control

"High-level positioning control" is executed by setting the required items in the "block start data" and "condition data", then

starting that "block start data". Judgment about whether execution is possible, etc., is carried out at execution using the

"condition data" designated in the "block start data".

"Block start data" can be set for each No. from 7000 to 7004 (called "block Nos."), and up to 50 points can be set for each

axis. (This data is controlled with Nos. called "points" to distinguish it from the positioning data. For example, the 1st block

start data item is called the "1st point block start data" or "point No.1 block start data".)

"Condition data" can be set for each No. from 7000 to 7004 (called "block Nos."), and up to 10 data items can be set for each

axis.

The "block start data" and "condition data" are set as 1 set for each block No.

The following table shows an outline of the "block start data" and "condition data" stored in the Simple Motion module/Motion

module.
Setting item Setting details
Block [Da.11] | Shape Set whether to end the control after executing only the "block start data" of the shape itself, or
start data continue executing the "block start data" set in the next point.
[Da.12] | Start data No. Set the "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].
(Designate the "condition data No." and "Number of repetitions".)
Setting item Setting details
Condition | [Da.15] | Condition target Designate the "device", "buffer memory storage details", and "positioning data No." elements for
data which the conditions are set.
[Da.16] | Condition operator Set the judgment method carried out for the target set in [Da.15].
[Da.17] | Address Set the buffer memory address in which condition judgment is carried out (only when the details
set in [Da.15] are "buffer memory storage details").
[Da.18] | Parameter 1 Set the required conditions according to the details set in [Da.15], [Da.16] and [Da.23].
[Da.19] | Parameter 2
[Da.23] | Number of simultaneously starting | Set the number of axes to be started simultaneously in the simultaneously start.
axes
[Da.24] | Simultaneously starting axis No.1 Set the simultaneously starting axis in the simultaneously start.
[Da.25] | Simultaneously starting axis No.2
[Da.26] | Simultaneously starting axis No.3
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"Block start data" and "condition data" configuration

The "block start data" and "condition data" corresponding to "block No.7000" can be stored in the buffer memory.

50th point

Setting item

Buffer memory

[€—Low-order buffer memory

[€¢—High-order buffer memory :

1
[Da.26] Simultaneously
starting axis No.3

I
[Da.23] Number of
simultaneously
starting axes

address
2nd point |
tstpoint | | Setting item Buffer memory
Setting item Buffer memory | 24dress 22049+400n
address
p15 b8b7 22001+400n
§!|||||||||||||||||| S
=L L
8 [Da.11] Shape —[Da.12] Start data No.
M 22099+400n
3
m
b15 b8b7
||||||I|||||I|||| 22051+400n
|_ 22050+400n
[Da.14] Parameter
[Da.13] Special start instruction
No.10
Lo Buffer memory
Setting item address
No.2
No.1 I I Setting item Buffer memory
— address 22190+400n
Setting item Buffer memory
address
pls _ biz 22110+400n | | 22192+400n
[TTT1T] [TTITITTT | S 22193+400n
L 1L |_ 22194+400n
Da.15] C dt
[Da.16] %ggcriétlgp [Da.15] Og ition 22112+400n 22195+400n
22113+400n 22196+400n
22102+400n
[Da.17] Address 22103+400n 22114+400n 22197+400n
22115+400n
22104+400n
© [Da.18] Parameter 1 22105+400n 22116+400n
g 22117+400n
° 22106+400n
-§ [Da.19] Parameter 2 22107+400n
E=
5 b12 22198+400n
0||||||||||l|||||| 22199+400n
Da.25] Simultaneousl| Da. 24 Simultaneous!
[ ]stamng axis No.2 [ ]stamng xS No1 22118+400n
22108+400n || 22119+400n
b31  b28 b24 b20 b16 22109+400n

Block No.

—> 7000

Set the block No. with the program or the engineering tool.

Set the "block start data" and "condition data" corresponding to the following "block No.7001" using the program or the

engineering tool to Simple Motion module/Motion module.
The "block start data" and "condition data" corresponding to "block No.7002 to 7004" are not allocated. Set the data with the

engineering tool.
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4.2

High-level Positioning Control Execution
Procedure

High-level positioning control is carried out using the following procedure.

Preparation

Starting the
control

Monitoring
the control

Stopping the
control

Point/®
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STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

STEP 8

Carry out the "major positioning control" setting.

Set the "block start data" corresponding to each control.
([Da.11] to [Da.14]) x required data amount

\

Set the "condition data".
([Da.15] to [Da.19] and [Da.23] to [Da.26]) x

required data amount

-

Create a program in which block No. is set in
the"[Cd.3] Positioning start No."
(Control data setting)

Create a program in which the "block start data point
No. to be started" (1 to 50) is set in the
"[Cd. 4] Positioning starting point No."

-

Create a program in which the "positioning start signal"
is turned ON by a positioning start command.

r

Write the programs created in STEP4

to the CPU module.

Turn ON the "positioning start command" of
the axis to be started.

Monitor the high-level positioning control.

Stop when control is completed

v

Control termination

"High-level positioning control" executes
each control ("major positioning control") set
in the positioning data with the designated
conditions, so first carry out preparations

so that "major positioning control" can be
executed.

The "block start data" from 1 to 50 points
can be set.

Set the "condition data" for designation with
the "block start data". Up to 10 condition data
items can be set.

The Simple Motion module/Motion module
recognizes that the control is high-level
positioning control using "block start data" by
the "7000" designation.

Use the engineering tool to create a program
to execute the "high-level positioning control".

Write the program created in STEP 4 to the
CPU module using the engineering tool.

Same procedure as for
the "major positioning control" start.

Monitor using the engineering tool.

Same procedure as for
the "major positioning control" stop.

* Five sets of "block start data (50 points)" and "condition data (10 items)" corresponding to "No.7000 to

* Five sets corresponding to "7000" to "7004" can be set with an engineering tool as well. When writing to the

7004" are set with a program.

Simple Motion module/Motion module after setting the "block start data" and the "condition data"
corresponding to "7000" to "7004" using an engineering tool, "7000" to "7004" can be set in "[Cd.3]
Positioning start No." on STEP4.
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4.3

Setting the Block Start Data

Relation between various controls and block start data

The "block start data" must be set to carry out "high-level positioning control".
The setting requirements and details of each "block start data" item to be set differ according to the "[Da.13] Special start

instruction" setting.

The following shows the "block start data" setting items corresponding to various control methods.

Also refer to the following for details on "condition data" with which control execution is judged.

[~ Page 146 Setting the Condition Data

(The "block start data" settings in this chapter are assumed to be carried out using the engineering tool.)

©: One of the two setting items must be set.

O: Set as required (Set to "—" when not used.)

X Setting not possible

—: Setting not required (Set the initial value or a value within the setting range.)

Block start data setting Block start | Condition Wait start Simultaneous | Repeated Repeated NEXT start™
items (Normal start start start (FOR start (FOR
start) loop) condition)

[Da.11] | Shape | 0: End @) @) (@) @) X X ©)

1: Continue | © @) @) @) @) €] ©)
[Da.12] | Start data No. 1 to 600
[Da.13] | Special start 0 1 2 3 4 5 6

instruction
[Da.14] | Parameter — Condition data No. Number of Conditiondata | —
repetitions No.

*1  The "NEXT start" instruction is used in combination with "repeated start (FOR loop)" and "repeated start (FOR condition)". Control using
only the "NEXT start" will not be carried out.

Point >

It is recommended that the "block start data" be set whenever possible with the engineering tool. Execution by

a program uses many programs and devices. The execution becomes complicated, and the scan times will

increase.
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Block start

In a "block start (normal start)", the positioning data groups of a block are continuously executed in a set PLC starting from the

positioning data set in "[Da.12] Start data No." by one start.

The control examples are shown when the "block start data" and "positioning data" are set as shown in the setting examples.

Setting examples

EBlock start data setting example

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 setting example

Axis 1 positioning data No. | [Da.1] Operation pattern

1

00: Positioning complete

11: Continuous path control

01: Continuous positioning control

00: Positioning complete

1 block !

11: Continuous path control

ol b~ wW|N

00: Positioning complete

1 block

00: Positioning complete

15

00: Positioning complete

*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 the "[Da.1] Operation pattern” to the positioning data in which "independent positioning control (Positioning complete)"

is set.
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Control examples

The following shows the control being executed when the "block start data" of the 1st point of axis 1 is set as shown in the

setting examples and started.
» The positioning data is executed in the following order before stopping. Axis 1 positioning dataNo.1 -2 >3 >4 —>5 -
6 > 10 —» 15.

HEOperation example

I | !
1Positioning | Positioning i Positioning i Positioning i Positioning i
|according to the according to the | according to the | according to the | according to the |
| 1st point settings 2nd point settings 1 3rd point settings | 4th point settings,| 5th point settings .

I I I | | |
Operation pattern : i ‘ i i E i
Positioning data No. ﬂ \ ! 3(01) > f*1 ! ! -> :«*1
Address(+) 1 100) 400) 1 | | o
: 2(11) /-\ : 110(00) ! !
| ' I I I\ i i
: s - i : ‘ : : . - t
i
R SR e N /i !
I I ! ! I 1 I 5(1 1) I [ I 1 1
_ i i i i i I [ i i i
Address(-) : o : T R S :
i i ! i i i > ] e 1
1 I ! 1 I i [ Feg 0 15(00) 1
I I i i I I i I I
i i | i | | i i i
| | i i I I I I I
. I | \ I I | | |

[Cd.184] Positioning start ! ! ' ! ! ! ! ' :m
I I i i I I i I |
| i | i | | i I

Start complete signal | | | | | | | | ﬂ

([Md.31] Status: b14) ! ! ! ! ! ! ! !

T T T T T T T

[Md.141] BUSY :ON | | | | i ‘

i ] i i i i i

(IMd.31] Status: b15) OFF !

*1 Dwell time of corresponding positioning data
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Condition start

In a "condition start", the "condition data" conditional judgment designated in "[Da.14] Parameter" is carried out for the

positioning data set in "[Da.12] Start data No.". If the conditions have been established, the "block start data" set in "1:
condition start" is executed. If the conditions have not been established, that "block start data" will be ignored, and the "block
start data" of the next point will be executed.

The control examples are shown when the "block start data" and "positioning data" are set as shown in the setting examples.

Setting examples

EBlock start data setting example

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 1: Condition start 1

2nd point 1: Continue 10 1: Condition start 2

3rd point 0: End 50 0: Block start —

The "condition data Nos." have been set in "[Da.14] Parameter”.

HPositioning data setting example

Axis 1 positioning data No. | [Da.1] Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete

10 11: Continuous path control

1 11: Continuous path control

12 00: Positioning complete

50 00: Positioning complete

Control examples

The following shows the control executed when the "block start data" of the 1st point of axis 1 is set as shown in the setting
examples and started.

1. The conditional judgment set in "condition data No.1" is carried out before execution of the axis 1 "positioning data No.1".
— Conditions established — Execute positioning data No.1, 2, and 3 — Go to the next 2.
— Conditions not established — Go to the next 2.

2. The conditional judgment set in "condition data No.2" is carried out before execution of the axis 1 "positioning data
No.10".

— Conditions established — Execute positioning data No.10, 11, and 12 — Go to the next 3.

— Conditions not established — Go to the next 3.

3. Execute axis 1 "positioning data No.50" and stop the control.
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Wait start

In a "wait start", the "condition data" conditional judgment designated in "[Da.14] Parameter" is carried out for the positioning
data set in "[Da.12] Start data No.". If the conditions have been established, the "block start data" is executed. If the conditions
have not been established, the control stops (waits) until the conditions are established.

The control examples are shown when the "block start data" and "positioning data" are set as shown in the setting examples.

Setting examples

EBlock start data setting example

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 —

The "condition data Nos." have been set in "[Da.14] Parameter".

HPositioning data setting example

Axis 1 positioning data No. | [Da.1] Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete

10 11: Continuous path control

" 11: Continuous path control

12 00: Positioning complete

50 00: Positioning complete

Control examples

The following shows the control executed when the "block start data" of the 1st point of axis 1 is set as shown in the setting
examples and started.

1. The conditional judgment set in "condition data No.3" is carried out before execution of the axis 1 "positioning data No.1".
— Conditions established — Execute positioning data No.1, 2, and 3 — Go to the next 2.
— Conditions not established — Control stops (waits) until conditions are established — Go to the above 1.

2. Execute the axis 1 "positioning data No.10, 11, 12, and 50" and stop the control.
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Simultaneous start

In a "simultaneous start", the positioning data set in the "[Da.12] Start data No." and positioning data of other axes set in the
"condition data" are simultaneously executed (commands are output with the same timing). (The "condition data" is
designated with "[Da.14] Parameter".)

The control examples are shown when the "block start data" and "positioning data" are set as shown in the setting examples.

Setting examples

EBlock start data setting example

Axis 1 block start data [Da.11] Shape [Da.12] Start data No. [Da.13] Special start [Da.14] Parameter
instruction
1st point 0: End 1 3: Simultaneous start 4

It is assumed that the "axis 2 positioning data" for simultaneous starting is set in the "condition data" designated with "[Da.14]
Parameter".

HPositioning data setting example

Axis 1 positioning data No. | [Da.1] Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete

Control examples

The following shows the control executed when the "block start data" of the 1st point of axis 1 is set as shown in the setting
examples and started.

1. Check the axis operation status of axis 2 which is regarded as the simultaneously started axis.
— Axis 2 is standing by — Go to the next 2.
— Axis 2 is carrying out positioning. — An error occurs and simultaneous start will not be carried out.

2. Simultaneously start the axis 1 "positioning data No.1" and axis 2 positioning data set in "condition data No.4.

Precautions

Positioning data No. executed by simultaneously started axes is set to condition data ("[Da.18] Parameter 1", "[Da.19]
Parameter 2"), but the setting value of start axis (the axis which carries out positioning start) should be "0". If the setting value
is set to other than "0", the positioning data set in "[Da.18] Parameter 1", "[Da.19] Parameter 2" is given priority to be executed
rather than "[Da.12] Start data No.".

For details, refer to the following.

(=5~ Page 493 Condition Data
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Repeated start (FOR loop)

In a "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
executed for the number of times set in "[Da.14] Parameter". An endless loop will result if the number of repetitions is set to
"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 control examples are shown when the "block start data" and "positioning data" are set as shown in the setting examples.

Setting examples

EBlock start data setting example

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 —

The "condition data Nos." have been set in "[Da.14] Parameter".

HPositioning data setting example

Axis 1 positioning data No. | [Da.1] Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete

10 11: Continuous path control

1 00: Positioning complete

50 01: Continuous positioning control
51 00: Positioning complete

Control examples

The following shows the control executed when the "block start data" of the 1st point of axis 1 is set as shown in the setting

examples and started.
1. Execute the axis 1 "positioning data No.1, 2, 3, 10, 11, 50, and 51".

2. Return to the axis 1 "1st point block start data". Again execute the axis 1 "positioning data No.1, 2, 3, 10, 11, 50 and 51",
and then stop the control. (Repeat for the number of times (2 times) set in [Da.14].)
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Repeated start (FOR condition)

In a "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 executed until the establishment of the conditions set in the "condition data".

Conditional judgment is carried out as soon as switching to the point of "6: NEXT start" (before positioning of NEXT start

point).

(The "condition data" designation is set in "[Da.14] Parameter" of the "block start data" in which "5: FOR condition" is set in
"[Da.13] Special start instruction".)
The control examples are shown when the "block start data" and "positioning data" are set as shown in the setting examples.

Setting examples

EBlock start data setting example

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 5. FOR condition 5
2nd point 1: Continue 10 0: Block start —
0: End 50 6: NEXT start —

3rd point

The "condition data Nos." have been set in "[Da.14] Parameter”.

HPositioning data setting example

Axis 1 positioning data No.

[Da.1] Operation pattern

1

01: Continuous positioning control

2 01: Continuous positioning control
3 00: Positioning complete

10 11: Continuous path control

1 00: Positioning complete

50 01: Continuous positioning control
51 00: Positioning complete

Control examples

The following shows the control executed when the "block start data" of the 1st point of axis 1 is set as shown in the setting

examples and started.

1. Execute the axis 1 "positioning data No.1, 2, 3, 10, and 11".

2. Carry out the conditional judgment set in axis 1 "condition data No.5"."

— Conditions not established — Execute "Positioning data No.50, 51". Go to the above 1.

— Conditions established — Execute "Positioning data No.50, 51" and complete the positioning.

*1 Conditional judgment is carried out as soon as switching to NEXT start point (before positioning of NEXT start point).
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Restrictions when using the NEXT start

The "NEXT start" is an instruction indicating the end of the repetitions when executing the repeated start (FOR loop) and the

repeated start (FOR condition).

(==~ Page 143 Repeated start (FOR loop), ==~ Page 144 Repeated start (FOR condition))

The following shows the restrictions when setting "6: NEXT start" in the "block start data".

* The processing when "6: NEXT start" is set before execution of "4: FOR loop" or "5: FOR condition" is the same as that for
a "0: block start".

» Repeated processing will not be carried out if there is no "6: NEXT start" instruction after the "4: FOR loop" or "5: FOR

condition" instruction. (Note that an "error" will not occur.)

* Nesting is not possible between "4: FOR loop" and "6: NEXT start", or between "5: FOR condition" and "6: NEXT start". The
warning "FOR to NEXT nest construction" (warning code: 09F1H [FX5-SSSC-S], or warning code ODB1H [FX5-SSC-G])
will occur if nesting is attempted.

[Operating examples without nesting structure]

Start block data [Da.13] Special start instruction
1st point Normal start

2nd point FOR

3rd point Normal start

4th point NEXT — FOR of the 2nd point

5th point Normal start

6th point Normal start

7th point FOR

8th point Normal start

9th point NEXT — FOR of the 7th point

[Operating examples with nesting structure]

Start block data [Da.13] Special start instruction
1st point Normal start

2nd point FOR

3rd point Normal start

4th point FOR

5th point Normal start

6th point Normal start

7th point NEXT — FOR of the 4th point

8th point Normal start

9th point NEXT

A warning will occur when starting the 4th point "FOR". The JUMP destination of the 7th point "NEXT" is the 4th point. The 9th
point "NEXT" is processed as normal start.
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4.4 Setting the Condition Data

Relation between various controls and the condition data

"Condition data" is set in the following cases.

» When setting conditions during execution of JUMP instruction (major positioning control)

* When setting conditions during execution of "high-level positioning control"

The "condition data" to be set includes the setting items from [Da.15] to [Da.19] and [Da.23] to [Da.26], but the setting
requirements and details differ according to the control method and setting conditions.
The following shows the "condition data" "[Da.15] Condition target" corresponding to the different types of control.
(The "condition data" settings in this chapter are assumed to be carried out using the engineering tool.)

©: One of the setting items must be set.

X Setting not possible

Setting item for High-level positioning control Major positioning
"[Da.15] Condition control
target” Block start Wait start Simultaneous start | Repeated start JUMP instruction
(For condition)
01H: Monitor data ©) ©) X @) @)
(IMd.140], [Md.141])
02H: Control data ©) @) X @) ©)
(ICd.184], [Cd.190],
[Cd.191])
03H: Buffer memory @) @) X ©) ©)
(1 word)
04H: Buffer memory (@) @) X ©) ©)
(2 words)
05H: Positioning data No. X X (@) X X

It is recommended that the "condition data" be set whenever possible with the engineering tool. Execution by

a program uses many programs and devices. The execution becomes complicated, and the scan times will
increase.
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The setting requirements and details of the following "condition data" [Da.16] to [Da.19] and [Da.23] setting items differ

according to the "[Da.15] Condition target" setting.

The following shows the [Da.16] to [Da.19] and [Da.23] setting items corresponding to the "[Da.15] Condition target".

—: Setting not required (Set the initial value or a value within the setting range.)

**: Value stored in buffer memory designated in [Da.17]

[Da.15] Condition
target

[Da.16]
Condition operator

[Da.23]
Number of
simultaneously
starting axes

[Da.17]
Address

[Da.18]
Parameter 1

[Da.19]
Parameter 2

01H: Monitor data 07H: SIG = ON
([Md.140], 08H: SIG = OFF
[Md.141])
02H: Control data
(ICd.184],
[Cd.190],
[Cd.191])
03H: Buffer memory (1 01H: ** =P1
word)"! 02H: ** # P1
03H: ** < P1
04H: ** > P1

04H: Buffer memory (2
words)!

05H: P1 <™ < P2
06H: ** <P1, P2 <**

Monitor data: OH
(READY ([Md.140]
Module status: b0)), 1H
(Synchronization flag
([Md.140] Module
status: b1)), 10H to 17H
(BUSY axis-1 to axis-8
(IMd.141] BUSY))
Control data: OH (PLC
READY ([Cd.190] PLC
READY)), 1H (All axis
servo ON ([Cd.191] All
axis servo ON)), 10H to
17H (Positioning start
axis axis-1 to axis-8
([Cd.184] Positioning
start))

Buffer memory address

P1 (numeric value)

P2 (numeric value)
(Set only when "[Da.16]
Condition operator" is
[05H] or [06H].)

05H: Positioning data
No.

Setting not possible

Low-order 16 bits:
"[Da.24] Simultaneously
starting axis No.1"
positioning data No.
High-order 16 bits:
"[Da.25] Simultaneously
starting axis No.2"
positioning data No.

Low-order 16 bits:
"[Da.26] Simultaneously
starting axis No.3"
positioning data No.
High-order 16 bits:
Unusable (Set "0".)

*1 Comparison of < and > is judged as signed values. (==~ Page 496 [Da.16] Condition operator)

Judgment whether the condition operator is "=" or "#" at the start of wait.

Judgment on data is carried out for each operation cycle of the Simple Motion module/Motion module. Thus, in the judgment

on the data such as command position value which varies continuously, the operator
use a range operator.
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Condition data setting examples

The following shows the setting examples for "condition data".

Setting the monitor data ON/OFF as a condition

[Condition]
The monitor data "[Md.141] BUSY" (Axis 1) is OFF
[Da.15] [Da.16] [Da.17] | [Da.18] [Da.19] [Da.23] [Da.24] [Da.25] [Da.26]
Condition | Condition | Address | Parameter | Parameter | Number of Simultaneously | Simultaneously | Simultaneously
target operator 1 2 simultaneously | starting axis starting axis starting axis
starting axes No.1 No.2 No.3
01H: 08H:SIG= | — 10H — — — — —
Monitor data | OFF
(IMd.140],
[Md.141])

Setting the numeric value stored in the "buffer memory" as a condition

[Condition]
The value stored in buffer memory addresses "2400, 2401" ([Md.20] Command position value) is "1000" or larger.
[Da.15] [Da.16] [Da.17] | [Da.18] [Da.19] [Da.23] [Da.24] [Da.25] [Da.26]
Condition | Condition | Address | Parameter | Parameter | Number of Simultaneously | Simultaneously | Simultaneously
target operator 1 2 simultaneously | starting axis starting axis starting axis
starting axes No.1 No.2 No.3
04H: Buffer | 04H: ** > 2400 1000 — — — — —
memory (2 | P1
words)
- - - g w - *
Designating the axis and positioning data No."!
*1 The axis and positioning data No. are to be simultaneously started in "simultaneous start".
[Condition]
Simultaneously starting "axis 2 positioning data No.3"
[Da.15] [Da.16] [Da.17] | [Da.18] [Da.19] [Da.23] [Da.24] [Da.25] [Da.26]
Condition | Condition | Address | Parameter | Parameter | Number of Simultaneously | Simultaneously | Simultaneously
target operator 1 2 simultaneously | starting axis starting axis starting axis
starting axes No.1 No.2 No.3
05H: — — Low-order — 2H: 2 axes 1H: Axis 2 OH OH
Positioning 16 bits
data No. "0003H"
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4.5 Start Program for High-level Positioning Control

Starting high-level positioning control

To execute high-level positioning control, a program must be created to start the control in the same method as for major

positioning control.
The following shows the procedure for starting the "1st point block start data" (regarded as block No.7000) set in axis 1.

Simple Motion module/Motion module

Buffer memory . Servo amplifier
4.
Control by
designated
positioning data
ﬂ* [Cd.3] Positioning
start No.
2 1 - [Cd.4] Positioni
.4] Positioning
CPU module starting point
3. ON No.
Input/output signal
[Cd.184]
Positioning
start
J
Point >

When carrying out a positioning start with the next scan after a positioning operation is completed, turn the
"[Cd.184] Positioning start" OFF and input the start complete signal ([Md.31] Status: b14) as an interlock
condition to start after the start complete signal ((Md.31] Status: b14) is turned OFF.

1. Set"7000"in "[Cd.3] Positioning start No.".
(This establishes that the control as "high-level positioning control" using block start data.)

2. Setthe point No. of the "block start data" to be started. (In this case "1".)
3. Turn ON the start signal.
4. The positioning data set in the "1st point block start data" is started.
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Example of a start program for high-level positioning control

The following shows an example of a start program for high-level positioning control in which the 1st point "block start data" of
axis 1 is started. (The block No. is regarded as "7000".)

Control data that require setting

The following control data must be set to execute high-level positioning control. The setting is carried out using a program.
n: Axis No. - 1

Setting item Setting | Setting details Buffer memory address
value

[Cd.3] Positioning start No. 7000 Set "7000" to indicate control using "block start data". 4300+100n

[Cd.4] Positioning starting point No. 1 Set the point No. of the "block start data" to be started. 4301+100n

Refer to the following for details on the setting details.
[=5~ Page 539 Control Data

Start conditions

The following conditions must be fulfilled when starting the control. The required conditions must also be integrated into the
program, and configured so the control does not start unless the conditions are fulfilled.

Signal name Signal state Device
Interface PLC READY signal ON CPU module preparation completed [Cd.190] PLC READY
signal READY signal ON Preparation completed [Md.140] Module status: b0
All axis servo ON ON All axis servo ON [Cd.191] All axis servo ON
Synchronization flag ON The buffer memory can be accessed. [Md.140] Module status: b1
Axis stop signal OFF Axis stop signal is OFF [Cd.180] Axis stop
Start complete signal OFF Start complete signal is OFF [Md.31] Status: b14
BUSY signal OFF BUSY signal is OFF [Md.141] BUSY
Error detection signal OFF There is no error [Md.31] Status: b13
M code ON signal OFF M code ON signal is OFF [Md.31] Status: b12
External Forced stop input signal ON There is no forced stop input —
signal Stop signal OFF Stop signal is OFF —
Upper limit (FLS) ON Within limit range —
Lower limit (RLS) ON Within limit range —
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50 4.5 Start Program for High-level Positioning Control



Start time chart

The following chart shows a time chart in which the positioning data No.1, 2, 10, 11, and 12 of the axis 1 are continuously

executed as an example.

EBlock start data setting example

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 0: End 10 0: Block start —

HPositioning data setting example

Axis 1 positioning data No. | [Da.1] Operation pattern

1 11: Continuous path control

2 00: Positioning complete

10 11: Continuous path control

1 11: Continuous path control

12 00: Positioning complete
EStart time chart

[Operation example]

Operation pattern Ty Dwell ( Dwell
- 10(11 .
Positioning data No.— 1(11) time — T1qqy me
2(00) } 12(00)

[Cd.184] Positioning start h

[Cd.190] PLC READY /

[Cd.191] All axis servo ON

READY signal

([Md.141] Module status: b0)

Start complete signal

([Md.31] Status: b14) \\T
[Md.141] BUSY

Positioning complete signal \
]

h
1
|
T
|
|
|
|
L
|
|
|
L
|
|
|
I
|
|
|
I
|
|
|
!
T
|
|
|
T
|
|
|

L f] il

(IMd.31] Status: b15)

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

[Cd.3] Positioning start No. ></ ! 7000 i
[Cd.4] Positioning starting point No. >< . 1 !
1st point i :' ><
[buffer memory address 22000] ! -32767(8001H) l
2nd point : 10(000AH) ! ><

[buffer memory address 22001]
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Program example

binputPositioningStartRe
q

bPositioningStartReq_P

FX5SSC_1.stndxCtri2_D
[0].uPesiticningStart_D.0
UNG30104.0

RS Fositioning start command pulse
Positioning start
Ant FXBSSC_1.stnixMnt
bPositioningStatRed P "5 D sy DOl r_D[0] uStatus_D.E 7000 FXE55C_1 sAxCiil_D
UNG31501.0 UNG2417.E [0] uPositiningStartho_D
|} Lt Lt UNG4300
MoV RWw:Positioning start No.(Direct)
Positioning start RBUSY(Axis 110 8) R:Status(Direct)
jcommand pulse (Direct) -
Ki FX5S5C_1.stnfxCtl1_D
[0].uPositioningStartingPointNo_D
MoV R\w:Positioning starting point No.
I -
FXB55C_1 stnlscCt2_D
[0] uPosttioningStart_D.0
UNG30104.0
SET

FXBSSC_1.stnAxMnt FX55SC_1.stSysMnt
r_D[0].uStatus_D.E | r2_D.bnBusy_D[0]

RW-Positioning start(Direct)

FX555C_1 stnfxCtri2_D

UT\G2417.E UNG31501.0 [0] uPesitioningStart_3.0
| | W UN\G30104.0
(28) RST RWw:Positioning start(Direct)
RiiPosiioning start |R:Status(Direct)  [RBUSY(Axis 110 8)
(Direct) (Direct)
FX5S5C 1 stnfint
r_D[0].uStatus_D.D
U1iG2417.D
|
R:Status(Direct)
Classification Label name Description
Module label FX5SSC_1.stSysMntr2_D.bnBusy_D[0] Axis 1 BUSY signal

FX5SSC_1.stnAxMntr_D[0].uStatus_D.E

Axis 1 Start complete

FX5SSC_1.stnAxCtrl1_D[0].uPositioningStartNo_D

Axis 1 Positioning start No.

FX5SSC_1.stnAxCtrl1_D[0].uPositioningStartingPointNo_D

Axis 1 Positioning starting point No.

FX5SSC_1.stnAxCtrl2_D[0].uPositioningStart_D.0

Axis 1 Positioning start signal

Global label, local
label

The following are for local labels.

Defines the global label or the local label as follows. The settings of Assign (Device/Label) are not required for the label that the
assignment device is not set because the unused internal relay and data device are automatically assigned.

Label Name Data Type Class
1 |blnputPositioningStartReq Eit __|VAR -
2 |bPositioningStartReq_P Bit _|VAR -
3 -
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5 MANUAL CONTROL

The details and usage of manual control are explained in this chapter.

In manual control, commands are issued during a JOG operation and an inching operation executed by the turning ON of the
JOG start signal, or from a manual pulse generator connected to the Simple Motion module/Motion module.

Manual control using a program from the CPU module is explained in this chapter.

5.1 Outline of Manual Control

Three manual control methods

"Manual control" refers to control in which positioning data is not used, and a positioning operation is carried out in response
to signal input from an external device.
The three types of this "manual control" are explained below.

[JOG operation]

"JOG operation" is a control method in which the machine is moved by only a movement amount (commands are

continuously output while the JOG start signal is ON). This operation is used to move the workpiece in the direction in which
the limit signal is ON, when the operation is stopped by turning the limit signal OFF to confirm the positioning system
connection and obtain the positioning data address (==~ Page 292 Teaching function).

Movement continues while
the JOG start signal is ON.

(w) 7
ON

JOG start signal ~ OFF v

[Inching operation]

"Inching operation" is a control method in which a minute movement amount of command is output manually in operation

cycle. When the "inching movement amount" of the axis control data is set by JOG operation, the workpiece is moved by a set
movement amount. (When the "inching movement amount" is set to "0", the machine operates as JOG operation.)

JOG start signal is turned
ON to move the workpiece
by the movement amount
of pulses which is output in

operation czcle.
1
ON

JOG start signal ~ OFF

5 MANUAL CONTROL 1
5.1 Outline of Manual Control 53



[Manual pulse generator operation]

"Manual pulse generator operation” is a control method in which positioning is carried out in response to the number of pulses
input from a manual pulse generator (the number of input command is output). This operation is used for manual fine
adjustment, etc., when carrying out accurate positioning to obtain the positioning address.

[FX5-SSC-S]

Command
output

Simple | 1L R
Motion M ) /]

module

Movement in response to the command pulses

X
Pulse input

Manual pulse generator

[FX5-SSC-G]

Command Movement in response to the command pulses

output  —
Motion UL M ) |

module

A

CPU
module

% Puise input

Manual pulse generator

EManual control sub functions
Refer to the "Combination of Main Functions and Sub Functions" in the following manual for details on "sub functions" that

can be combined with manual control.

L[TIMELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Startup)
Also refer to the following for details on each sub function.

==~ Page 214 CONTROL SUB FUNCTIONS

EMonitoring manual control

Refer to the following for directly monitoring the buffer memory using an engineering tool.

[=5~ Page 499 Monitor Data

Also refer to "Help" in the "Simple Motion Module Setting Function" when monitoring with the monitor functions of an
engineering tool.

154 5 MANUAL CONTROL
5.1 Outline of Manual Control



5.2 JOG Operation
Outline of JOG operation

Operation
In JOG operation, the forward run JOG start signal [Cd.181] or reverse run JOG start signal [Cd.182] turns ON, causing

pulses to be output to the servo amplifier from the Simple Motion module/Motion module while the signal is ON. The
workpiece is then moved in the designated direction.
The following shows examples of JOG operation.

HOperation example

1. When the start signal turns ON, acceleration begins in the direction designated by the start signal, and continues for the
acceleration time designated in "[Pr.32] JOG operation acceleration time selection”. At this time, the BUSY signal
changes from OFF to ON.

2. When the workpiece being accelerated reaches the speed set in "[Cd.17] JOG speed", the movement continues at this
speed. The constant speed movement takes place at 2. and 3.

3. When the start signal is turned OFF, deceleration begins from the speed set in "[Cd.17] JOG speed", and continues for
the deceleration time designated in "[Pr.33] JOG operation deceleration time selection".

4. The operation stops when the speed becomes "0". At this time, the BUSY signal changes from ON to OFF.

[Cd.17] JOG speed

Deceleration for the deceleration

Acceleration for the acceleration j‘ time selected in [Pr.33]

time selected in [Pr.32] Forward JOG run
u

1. 2. 3. 4

Reverse JOG run

ON
[Cd.190] PLC READY OFE

ON
[Cd.191] All axis servo ON OFF

ON

READY signal OFF T
([IMd.140] Module status: b0)
[Cd.181] Forward run OFF

JOG start

[Cd.182] Reverse run OFF
JOG start

[Md.141] BUSY OFF
Restriction@

TON

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|

Lt L

Use the hardware stroke limit function when carrying out JOG operation near the upper or lower limits.
(==~ Page 246 Hardware stroke limit function)

If the hardware stroke limit function is not used, the workpiece may exceed the moving range, causing an
accident.
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Precautions during operation

The following details must be understood before carrying out JOG operation.

* For safety, set a small value to "[Cd.17] JOG speed" at first and check the movement. Then gradually increase the value.

» The error "Outside JOG speed range" (error code: 1980H [FX5-SSC-S], or error code 1A80H [FX5-SSC-G]) will occur and
the operation will not start if the "JOG speed" is outside the setting range at the JOG start.

» The error "JOG speed limit value error" (error code: 1AB7H [FX5-SSC-S], or error code 1BB7H [FX5-SSC-G]) will occur
and the operation will not start if "[Pr.31] JOG speed limit value" is set to a value larger than "[Pr.8] Speed limit value".

« If "[Cd.17] JOG speed" exceeds the speed set in "[Pr.31] JOG speed limit value", the workpiece will move at the "[Pr.31]
JOG speed limit value" and the warning "JOG speed limit value" (warning code: 0981H [FX5-SSC-S], or warning code
0D41H [FX5-SSC-G]) will occur in the Simple Motion module/Motion module.

» The JOG operation can be continued even if an "Axis warning" has occurred.

« Set a "0" in "[Cd.16] Inching movement amount". If a value other than "0" is set, the operation will become an inching
operation. (I~ Page 164 Inching Operation)

Operations when stroke limit error occurs

When the operation is stopped by hardware stroke limit error or software stroke limit error, the JOG operation can execute in
an opposite way (direction within normal limits) after an error reset. (An error will occur again if JOG start signal is turned ON
in a direction to outside the stroke limit.)

JOG operation

v

JOG operation possible JOG operation not possible

Upper/lower limit signal l 0
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Operation timing and processing time

The following drawing shows details of the JOG operation timing and processing time.

HEOperation example

ON
[Cd.181] Forward run OFF_T l
JOG start ‘ | © |
i | |
| e S —
1 I 1
[Cd.182] Reverse run OFF_ : 1
JOG start i |
sta : ON |
1 I
[Md.141] BUSY OFF_ ‘ l
A S o i
-~ > Lo
i I t4
1 I I
| T |
[Md.26] Axis operation status Standby (0)>< JOG operation (3) | Standby (0)
i
|
|
|

t3 |
I
Positioning operation ! \

Positioning complete signal OFF I
([Md.31] Status: b15) ~ —===---- !

* Normal timing time (Unit: [ms])

Operation cycle 1" t2 t3"2 t4

FX5-SSC-S 0.888 0.1to 1.1 0t0 0.9 3.78t0 4.45 0t0 0.9
1.777 0.1t0o 2.1 0to1.8 558107.13 0Oto1.8

FX5-SSC-G 0.500 0.4t01.0 0t0 0.5 1.8102.0 0to 0.5
1.000 0.4t0 1.5 0t0 1.0 341038 0to 1.0
2.000 0.4t02.8 0to 2.0 6.4 t0 6.6 0to2.0
4.000 0.4t0 4.5 0to 4.0 12.0t0 12.5 0to4.0

*1 Delays may occur in the t1 timing time due to the operation status of other axes.
*2 The t3 timing time depends on the setting of the acceleration time, servo parameter, etc.
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JOG operation execution procedure

The JOG operation is carried out by the following procedure.

Preparation

JOG operation
start

Monitoring of
the JOG
operation

JOG operation

stop

g srer |

g sier |

g srers

L STEPS

Set the parameters.
([Pr.1] to [Pr.39])

J_One of the following two methods can be used.

<Method 1>

N

Directly set (write) the parameters in
the Simple Motion module/Motion module
using the engineering tool.

<Method 2>

Set (write) the parameters from the CPU
module to the Simple Motion module/Motion
module using the program.

Create a program for the following setting.
Set a "0" in "[Cd.16] Inching movement amount".
Set the "[Cd.17] JOG speed". (Control data setting)

Create a program in which the "JOG start signal" is
turned ON by a JOG operation start command.

‘-

Write the program created in STEP1
and STEP2 to the CPU module.

Turn ON the JOG start signal of the axis to be started.

) Turn ON the JOG start signal.

[Cd.181] Forward run JOG start
[Cd.182] Reverse run JOG start

[ Monitor the JOG operation status.

Monitor using the engineering tool.

Turn OFF the JOG start signal that is ON.

Stop the JOG operation when the JOG start signal
is turned OFF using the program in STEP 2.

End of control

Point/®

» Mechanical elements such as limit switches are considered as already installed.

» Parameter settings work in common for all control using the Simple Motion module/Motion module.
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Setting the required parameters for JOG operation

The "Positioning parameters" must be set to carry out JOG operation.

The following table shows the setting items of the required parameters for carrying out JOG operation. Parameters not shown
below are not required to be set for carrying out only JOG operation. (Set the initial values or a value within the setting range.)
©: Setting always required.

O: Set according to requirements (Set the initial value or a value within the setting range when not used.)

Setting item Setting requirement
Positioning parameters [Pr.1] Unit setting o
[Pr.2] Number of pulses per rotation (AP) (Unit: pulse) @)
[Pr.3] Movement amount per rotation (AL) (Unit: pulse) @)
[Pr.4] Unit magnification (AM) ©)
[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) O
[Pr.14] Software stroke limit selection @]
[Pr.15] Software stroke limit valid/invalid setting @]
[Pr.17] Torque limit setting value (Unit: 0.1%) O
[Pr.25] Acceleration time 1 (Unit: ms) O
[Pr.26] Acceleration time 2 (Unit: ms) O
[Pr.27] Acceleration time 3 (Unit: ms) @)
[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 process selection @)
[Pr.35] S-curve ratio (Unit: %) O
[Pr.36] Rapid stop deceleration time (Unit: ms) O
[Pr.37] Stop group 1 rapid stop selection O
[Pr.38] Stop group 2 rapid stop selection O
[Pr.39] Stop group 3 rapid stop selection O

Refer to the following for the setting details.
(=5~ Page 427 Basic Setting

Pointp

» Parameter settings work in common for all controls using the Simple Motion module/Motion module. When
carrying out other controls ("major positioning control", "high-level positioning control", "home position return
positioning control"), set the respective setting items as well.

» Parameters are set for each axis.
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Creating start programs for JOG operation

A program must be created to execute a JOG operation. Consider the "required control data setting", "start conditions" and
"start time chart" when creating the program.

The following shows an example when a JOG operation is started for axis 1. ("[Cd.17] JOG speed" is set to "100.00 mm/min"
in the example shown.)

Required control data setting

The control data shown below must be set to execute a JOG operation. The setting is carried out with the program.

n: Axis No. - 1
Setting item Setting | Setting details Buffer memory address
value
[Cd.16] Inching movement 0 Set "0". 4317+100n
amount
[Cd.17] JOG speed 10000 Set a value equal to or below the "[Pr.31] JOG speed limit value". 4318+100n
4319+100n

Refer to the following for the setting details.
[=5~ Page 539 Control Data

Start conditions

The following conditions must be fulfilled when starting. The required conditions must also be assembled in the program, and
the program must be configured so the operation will not start if the conditions are not fulfilled.

Signal name Signal state Device
Interface signal PLC READY signal ON CPU module preparation completed [Cd.190] PLC READY
READY signal ON Preparation completed [Md.140] Module status: b0
All axis servo ON ON All axis servo ON [Cd.191] All axis servo ON
Synchronization flag™ ON The buffer memory can be accessed. [Md.140] Module status: b1
Axis stop signal OFF Axis stop signal is OFF [Cd.180] Axis stop
Start complete signal OFF Start complete signal is OFF [Md.31] Status: b14
BUSY signal OFF Not in operation [Md.141] BUSY
Error detection signal OFF There is no error [Md.31] Status: b13
M code ON signal OFF M code ON signal is OFF [Md.31] Status: b12
External signal Forced stop input signal ON There is no forced stop input —
Stop signal OFF Stop signal is OFF —
Upper limit (FLS) ON Within limit range —
Lower limit (RLS) ON Within limit range —

*1 When the CPU module is set to the asynchronous mode in the synchronization setting, the synchronization flag must be inserted in the
program as an interlock condition. When it is set to the synchronous mode, the synchronization flag is turned ON when the CPU module
executes calculation. Therefore, the interlock condition is not required to be inserted in the program.
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Start time chart
HEOperation example

Forward

JOGrun ’
l E Lo i Reverse !
| | | | JOG run !
on IR 1
[Cd.181] Forward run OFF i L } }
JOG start i Lo ON |
[Cd.182] Reverse run OFF i . T\i l |
JOG start ON [ P | ‘
[Cd.190] PLC READY OFF ON : P / | |
OFF i Lo | i
[Cd.191] All axis servo ON / ! o ! !
ON ! L 1 1
READY signal OFF i 3 E 3 3
([Md.140] Module status: b0) 'ON oo ! g
[Md.141] BUSY OFF } ! 3 !
Error detection signal OFF : i | 3

([Md.31] Status: b13)

Program. example

Refer to the following for the program example of the JOG operation.

==~ Page 612 JOG operation setting program [FX5-SSC-S]

[=5~ Page 685 JOG operation setting program [FX5-SSC-G]

[=5~ Page 613 JOG operation/inching operation execution program [FX5-SSC-S]
(=5~ Page 686 JOG operation/inching operation execution program [FX5-SSC-G]

5 MANUAL CONTROL
5.2 JOG Operation 1 61



JOG operation example

Example 1

When the "stop signal" is turned ON during JOG operation, the JOG operation will stop by the "deceleration stop" method.

If the JOG start signal is turned ON while the stop signal is ON, the error "Stop signal ON at start" (error code: 1908H [FX5-
SSC-8], or error code 1A08H [FX5-SSC-G]) will occur.

The inching operation can be re-started when the stop signal is turned OFF and the JOG start signal is turned ON from OFF.

HEOperation example

Ignores that the JOG start signal is turned
ON from OFF while the stop signal is ON.

/

ON ! Lo
[Cd.190] PLC READY OFF | P ; :
ON| L | ' E
[Cd.191] Al axis servo ON OFF | b ! !
ON | L : ' L
READY signal OFFY | o | E o
(IMd.140] Module status: b0) ! , | 3 : | '
' ON i l 1 ! |
[Cd.181] Forward run OFF ! i l l ;
JOG start ! 'ON | | | \ '
[Cd.180] Axis stop OFF i 3 l ; L
on | N
[Md.141] BUSY OFF R SN
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Example 2

When both the "forward run JOG start signal" and "reverse run JOG start signal" are turned ON simultaneously for one axis,

the "forward run JOG start signal" is given priority. In this case, the "reverse run JOG start signal" is validated when the BUSY
signal of Simple Motion module/Motion module is turned OFF. If the forward run JOG operation is stopped due to stop by a
stop signal or axis error, the reverse run JOG operation will not be executed even if the "reverse run JOG start signal" turns
ON.

HOperation example

Forward run JOG operation

Reverse run JOG operation

ON i
[Cd.181] Forward run OFF
JOG start Do
ON L
[Cd.182] Reverse run OFF e L—
JOG start | Lo Do
iThe reverserun. | ! Lo
1JOG start signal is | | i !
rignored. Pl Lo
~— D
! | [ ! 1
ON L D
[Md.141] BUSY OFF U i
Example 3

When the "JOG start signal" is turned ON again during deceleration caused by the ON — OFF of the "JOG start signal”, the
JOG operation will be carried out from the time the "JOG start signal” is turned ON.

/ / Forward run JOG operation

HMOperation example

[Cd.181] Forward run  OFF U l

JOG start

[Md.141] BUSY OFF i
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5.3 Inching Operation

Outline of inching operation

Operation

In inching operation, pulses are output to the servo amplifier at operation cycle to move the workpiece by a designated

movement amount after the forward run JOG start signal [Cd.181] or reverse JOG start signal [Cd.182] is turned ON.

The following shows the example of inching operation.

1.

When the start signal is turned ON, inching operation is carried out in the direction designated by the start signal. In this
case, BUSY signal is turned from OFF to ON.

The workpiece is moved by a movement amount set in "[Cd.16] Inching movement amount".

The workpiece movement stops when the speed becomes "0". In this case, BUSY signal is turned from ON to OFF. The
positioning complete signal is turned from OFF to ON.

The positioning complete signal is turned from ON to OFF after a time set in "[Pr.40] Positioning complete signal output
time" has been elapsed.

EOperation example

[Md.141] BUSY OFF

2.
Forward run inching operation
1. 13, 4.
ON | |
[Cd.190] PLC READY OFF i 3 3
ON | ! 1
[Cd.191] All axis servo ON OFF i 3 3
ON | !
READY signal OFF ! 3 3
([IMd.140] Module status: b0) | ! !
1ON | !
[Cd.181] Forward run OFF 3 i !
JOG start ! ! |
'ON | !

Positioning complete signal

(IMd.31] Status: b15) OFF

164

[Pr.40] Positioning complete !
signal output time !

When the inching operation is carried out near the upper or lower limit, use the hardware stroke limit function.
(==~ Page 246 Hardware stroke limit function)

If the hardware stroke limit function is not used, the workpiece may exceed the movement range, and an
accident may result.
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Precautions during operation

The following details must be understood before inching operation is carried out.

 Acceleration/deceleration processing is not carried out during inching operation.
(Commands corresponding to the designated inching movement amount are output at operation cycle. When the movement
direction of inching operation is reversed and backlash compensation is carried out, the backlash compensation amount and

inching movement amount are output at the same operation cycle.)

The "[Cd.17] JOG speed" is ignored even if it is set. The error "Inching movement amount error" (error code: 1981H [FX5-
SSC-S], or error code 1A81H [FX5-SSC-G]) will occur in the following case.
([Cd.16] Inching movement amount) x (A) > ([Pr.31] JOG speed limit value)

However, (A) is as follows.

[FX5-SSC-S]
Unit setting Operation cycle
0.888 ms 1.777 ms
When the unit setting is pulse 1125 562.5
When the unit setting is degree and the "[Pr.83] Speed control 10 x multiplier setting | 67.5 33.75
for degree axis" is valid
When the unit setting is other than the above 675 337.5
[FX5-SSC-G]
Unit setting Operation cycle
0.50 ms 1.00 ms 2.00 ms 4.00 ms
When the unit setting is pulse 2000 1000 500 250
When the unit setting is degree and the "[Pr.83] Speed control 10 x multiplier setting | 120 60 30 15
for degree axis" is valid
When the unit setting is other than the above 1200 600 300 150

» Set a value other than a "0" in "[Cd.16] Inching movement amount”.
If a "0" is set, the operation will become JOG operation. (==~ Page 155 JOG Operation)

Operations when stroke limit error occurs

When the operation is stopped by hardware stroke limit error or software stroke limit error, the inching operation can be
performed in an opposite way (direction within normal limits) after an error reset. (An error will occur again if JOG start signal

is turned ON in a direction to outside the stroke limit.)

f Inching operation

\Y

Inching operation possible

ON ‘
Upper/lower limit signal l OFF

Inching operation not possible
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Operation timing and processing times

The following drawing shows the details of the inching operation timing and processing time.

HEOperation example

ON
[Cd.181] Forward run OF_FT l
JOG start |
I
I
[Cd.182] Reverse run OFFE
JOG start T
| ON
‘ |
[Md.141] BUSY OFFl—T
[ I 1
Lo B
[ [ S— ]

JOG operation (3)™ Standby (0)

[Md.26] Axis operation status Standby (0)><

I

L
[Cd.16] Inching movement i
amount ;

I

I

I

I

! |
! L
3 Arbitrary value !
! 1
I
I

2
«—>
I
Positioning operation OFF, :
I 1
o . ‘ i ON
Positioning complete signal OFF | f
(IMd.31] Status: b15) - { v
! i
| t4 i
-

*1  "JOG operation" is set in "[Md.26] Axis operation status" even during inching operation.
* Normal timing time (Unit: [ms])

Operation cycle 1 t2"2 t3 t4

FX5-SSC-S 0.888 0.1t0 1.4 3.57t0 4.45 0to 0.9 Follows parameters
1.777 0.1t0 2.1 5.96 to 7.11 0to 1.8 Follows parameters

FX5-SSC-G 0.500 0.4t01.0 1.8t02.2 0to 0.5 Follows parameters
1.000 0.4t01.5 3.3t035 0to 1.0 Follows parameters
2.000 0.4t02.8 6.2t06.4 0to 2.0 Follows parameters
4.000 0.4t04.5 12.5t0 13.0 0to 4.0 Follows parameters

*1 Depending on the operating statuses of the other axes, delay may occur in the t1 timing time.
*2  The 12 timing time depends on the setting of the acceleration time, servo parameter, etc.
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Inching operation execution procedure

The inching operation is carried out by the following procedure.

Preparation

Inching
operation
start

Monitoring of
the inching
operation

Inching
operation
stop

Point ;>

JLSTEP

" SEX

JLsEPs

L STEP6

Set the parameters.
([Pr.1] to [Pr.31])

Create a program in which the "[Cd.16] Inching
movement amount” is set. (Control data setting)

Create a program in which the "JOG
start signal" is turned ON by an inching operation

start command.
1

Write the program created in STEP1
and STEP2 to the CPU module.

Turn ON the JOG start signal of the axis to be started.

Monitor the inching operation status.

Turn OFF the JOG start signal that is ON.

End of control

JOne of the following two methods can be used.

<Method 1>
Directly set (write) the parameters in the
Simple Motion module/Motion module
using the engineering tool.

<Method 2>
Set (write) the parameters from the CPU
module to the Simple Motion module/Motion
module using the program.

Turn ON the JOG start signal.

[Cd.181] Forward run JOG start
[Cd.182] Reverse run JOG start

Monitor using the engineering tool.

End the inching operation after moving
a workpiece by an inching movement
amount with the program created in STEP 2.

* Mechanical elements such as limit switches are considered as already installed.

» Parameter settings work in common for all control using the Simple Motion module/Motion module.
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Setting the required parameters for inching operation

The "Positioning parameters" must be set to carry out inching operation.

The following table shows the setting items of the required parameters for carrying out inching operation. Parameters not
shown below are not required to be set for carrying out only inching operation. (Set the initial values or a value within the
setting range.)

©: Setting always required.

O: Set according to requirements (Set the initial value or a value within the setting range when not used.)

Setting item Setting requirement

Positioning parameters [Pr.1] Unit setting @)
[Pr.2] Number of pulses per rotation (AP) (Unit: pulse) o
[Pr.3] Movement amount per rotation (AL) (Unit: pulse) @)
[Pr.4] Unit magnification (AM) @)
[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: 0.1%) O
[Pr.31] JOG speed limit value (Unit: pulse/s) o

Refer to the following for the setting details.
[=5~ Page 427 Basic Setting

Point/@

« Positioning parameter settings work in common for all controls using the Simple Motion module/Motion
module. When carrying out other controls ("major positioning control”, "high-level positioning control", and
"home position return control"), set the respective setting items as well.

» Parameters are set for each axis.
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Creating a program to start the inching operation

A program must be created to execute an inching operation. Consider the "required control data setting”, "start conditions",
and "start time chart" when creating the program.

The following shows an example when an inching operation is started for axis 1. (The example shows the inching operation
when a "10.0 um" is set in "[Cd.16] Inching movement amount".)

Required control data setting
The control data shown below must be set to execute an inching operation. The setting is carried out with the program.
n: Axis No. - 1

Setting item Setting | Setting details Buffer memory
value address
[Cd.16] Inching movement 100 Set the setting value so that the JOG speed limit value is not increased larger 4317+100n
amount than the maximum output pulse

Refer to the following for the setting details.
=5~ Page 539 Control Data

Start conditions

The following conditions must be fulfilled when starting. The required conditions must also be assembled in the program, and

the program must be configured so the operation will not start if the conditions are not fulfilled.

Signal name Signal state Device
Interface signal PLC READY signal ON CPU module preparation completed [Cd.190] PLC READY
READY signal ON Preparation completed [Md.140] Module status: b0
All axis servo ON ON All axis servo ON [Cd.191] All axis servo ON
Synchronization flag™ ON The buffer memory can be accessed. [Md.140] Module status: b1
Axis stop signal OFF Axis stop signal is OFF [Cd.180] Axis stop
Start complete signal OFF Start complete signal is OFF [Md.31] Status: b14
BUSY signal OFF Not in operation [Md.141] BUSY
Positioning complete signal OFF Positioning complete signal is OFF [Md.31] Status: b15
Error detection signal OFF There is no error [Md.31] Status: b13
M code ON signal OFF M code ON signal is OFF [Md.31] Status: b12
External signal Forced stop input signal ON There is no forced stop input —
Stop signal OFF Stop signal is OFF —
Upper limit (FLS) ON Within limit range —
Lower limit (RLS) ON Within limit range —

*1  When the CPU module is set to the asynchronous mode in the synchronization setting, the synchronization flag must be inserted in the
program as an interlock condition. When it is set to the synchronous mode, the synchronization flag is turned ON when the CPU module
executes calculation. Therefore, the interlock condition is not required to be inserted in the program.
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Start time chart

HEOperation example
\

Forward run inching operation

-

Reverse run inching operation

[Cd.181] Forward run OFF
JOG start ON
[Cd.182] Reverse run OFF i
JOG start ON
[Cd.190] PLC READY OFF oN /
ON /
READY signal OFF

([Md.140] Module status: b0)
[Md.141] BUSY OFF

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

[Cd.191] Al axis servo ON OFF (

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

Program. example

Refer to the following for the program example of the inching operation.

[Z=~ Page 613 Inching operation setting program [FX5-SSC-S]

(=5~ Page 685 JOG operation setting program [FX5-SSC-G]

[=5~ Page 613 JOG operation/inching operation execution program [FX5-SSC-S]
(=5~ Page 686 JOG operation/inching operation execution program [FX5-SSC-G]
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Inching operation example

Example 1

If the JOG start signal is turned ON while the stop signal is ON, the error "Stop signal ON at start" (error code: 1908H [FX5-
SSC-8], or error code 1A08H [FX5-SSC-G]) will occur.
The inching operation can be re-started when the stop signal is turned OFF and the JOG start signal is turned ON from OFF.

HOperation example

Ignores that the JOG start signal is turned
ON from OFF while the stop signal is ON.

ON | | | | ;
[Cd.190] PLC READY OFF
ON | ! 1 | |
[Cd.191] All axis servo ON OFF i i | i E
ON f ! 3 !
READY signal OFF |
([Md.140] Module status: b0) | | | | i
'ON : ‘ | ;
[Cd.181] Forward run OFF | l_T l— l—
JOG start ! ! | | i
! 'ON 1 | i
[Cd.180] Axis stop OFF / T ‘ l / :
ON
[Md.141] BUSY OFF
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5.4 Manual Pulse Generator Operation

Outline of manual pulse generator operation

Operation

In manual pulse generator operations, pulses are input to the Simple Motion module/Motion module from the manual pulse
generator. This causes the same number of input command to be output from the Simple Motion module/Motion module to the
servo amplifier, and the workpiece is moved in the designated direction.

The following shows an example of manual pulse generator operation.

1. When "[Cd.21] Manual pulse generator enable flag" is set to "1", the BUSY signal turns ON and the manual pulse
generator operation is enabled.

N

The workpiece is moved corresponding to the number of pulses input from the manual pulse generator.

w

The workpiece movement stops when no more pulses are input from the manual pulse generator.

. en . anual pulse generator enable flag" is set to "0", the signal turns and the manual pulse
4. wn "[Cd.21] M | pul t ble flag" is set to "0", the BUSY signal t OFF and th | pul
generator operation is disabled.

EOperation example

Manual pulse generator
operation stops”!
t
[Cd. 21] Manual pulse

T
I
|
|
I
T
I
I
1
T T |
generator 0 X1 ! 1 )< 0
|
|
I
I
T
|
|
|
I
|

enable flag l |
|
|

[Md.141] BUSY OFF

Start complete signal
(IMd.31] Status: b14) OFF

Manual pulse generator operation enabled

*1  If the input from the manual pulse generator stops or "0" is set in "[Cd.21] Manual pulse generator enable flag" during manual pulse
generator operation, the machine will decelerate to a stop.
*2 The start complete signal does not turn ON in manual pulse generator operation.

« Create the program so that "[Cd.21] Manual pulse generator enable flag" is always set to "0" (disabled)
when a manual pulse generator operation is not carried out. Mistakenly touching the manual pulse
generator when the "manual pulse generator enable flag" is set to "1" (enable) can cause accidents or
incorrect positioning.

» A pulse generator such as a manual pulse generator is required to carry out manual pulse generator
operation.
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Precautions during operation

The following details must be understood before carrying out manual pulse generator operation.

« If "[Cd.21] Manual pulse generator enable flag" is turned ON while the Simple Motion module/Motion module is BUSY
(BUSY signal ON), the warning "Start during operation" (warning code: 0900H [FX5-SSC-S], or warning code ODOOH [FX5-
SSC-G]) will occur.

« If a stop factor occurs during manual pulse generator operation, the operation will stop, and the BUSY signal will turn OFF.
At this time, "[Cd.21] Manual pulse generator enable flag" will remain ON. However, manual pulse generator operation will
not be possible. To carry out manual pulse generator operation again, measures must be carried out to eliminate the stop
factor. Once eliminated, the operation can be carried out again by turning "[Cd.21] Manual pulse generator enable flag" ON
— OFF — ON. (Note that this excludes hardware/software stroke limit error.)

« Command will not be output if an error occurs when the manual pulse generator operation starts.

The speed command is issued according to the input from the manual pulse generator irrelevant of the speed
limit setting. When the speed command is larger than 62914560 [pulse/s], the servo alarm "Command
frequency error" (alarm No.: 35) will occur.

The following calculation formula is used to judge whether or not a servo alarm will occur.

Number of Manual pulse Manual pulse Number of oul at

. umber of pulses per rotation
(Speed command) = input pulses genergtor1 o generator 1 «

for one pulse input pulse movement Movement amount per rotation

second magnification amount

If a large value is set to the manual pulse generator 1 pulse input magnification, there is a high possibility of
the servo alarm "Command frequency error" (alarm No.: 35) occurrence. Note that the servo motor does not
work rapidly by rapid pulse input even if the servo alarm will not occur.

Point ;>

» The Simple Motion module/Motion module can simultaneously command to multiple servo amplifiers by one
manual pulse generator. (Axis 1 to the number of maximum control axes)

[FX5-SSC-S]

» Only one manual pulse generator can be connected to one Simple Motion module.

[FX5-SSC-G]

» The manual pulse generator is connected to a CPU module, high-speed pulse input/output module, etc.
One Motion module can be connected to one manual pulse generator.
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Manual pulse generator speed limit mode [FX5-SSC-G]

In "[Pr.122] Manual pulse generator speed limit mode", the output operation which exceeds "[Pr.123] Manual pulse generator

speed limit value" can be set during manual pulse generator operation.
The setting value and operation for "[Pr.122] Manual pulse generator speed limit mode" are shown below.

Setting Operation
value

0 The speed limit by "[Pr.123] Manual pulse generator speed limit value" is not executed.

\
y

[Pr.123]

Manual pulse
generator

speed limit value

Output

1 The pulses which exceed "[Pr.123] Manual pulse generator speed limit value" are not output.*1

\Y

[Pr.123]
Manual pulse
generator
speed limit value

Output

2 The pulses which exceed "[Pr.123] Manual pulse generator speed limit value" are output later. The overcarrying movement amount which
exceeds "[Pr.123] Manual pulse generator speed limit value" can be checked in "[Md.62] Amount of the manual pulser driving carrying over
movement" (-2147483648 to 2147483647). When the movement amount which exceeds "[Pr.123] Manual pulse generator speed limit value" is
generated continuously and "[Md.62] Amount of the manual pulser driving carrying over movement" exceeds tolerance (-2147483648 to
2147483647), the error "Manual pulse generator carry-over movement amount overflow" (error code: 1A82H) occurs and a deceleration stop is
executed.”?

[Pr.123]

Manual pulse
generator

speed limit value

Output

*1  When "[Pr.123] Manual pulse generator speed limit value" is exceeded, the input from the manual pulse generator is not the same as
the output from the Motion module.

*2  When the pulses which exceed "[Pr.123] Manual pulse generator speed limit value" are large, it takes time between when the input from
the manual pulse generator stops and when the output from the Motion module stops.

« When "1: Do not output the exceeding speed limit value" or "2: Output the exceeding speed limit value delay" is set in

"[Pr.122] Manual pulse generator speed limit mode", the warning "Manual pulse generator speed limit value over" (warning
code: 0D49H) is output at exceeding "[Pr.123] Manual pulse generator speed limit value".
» The warning "Manual pulse generator speed limit value over" (warning code: 0D49H) prevents continuous detection by
chattering so that the warning is not detected until the speed less than the speed limit value is kept for 10 seconds or more.
* When "0: Do not execute speed limit" is set in "[Pr.122] Manual pulse generator speed limit mode", the warning "Manual
pulse generator speed limit value over" (warning code: 0D49H) will not be output even if the speed limit value is exceeded.
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Operations when stroke limit error occurs

When the hardware stroke limit error or the software stroke limit error is detected during operation, the operation will
decelerate to a stop. However, in case of "[Md.26] Axis operation status", "Manual pulse generator operation" will continue™".
After stopping, input pulses from a manual pulse generator to the outside direction of the limit range are not accepted, but
operation can be executed within the range.

*1  Only when the command position value or the machine feed value overflows or underflows during deceleration, the manual pulse
generator operation will terminate as "error occurring”. To carry out manual pulse generator operation again, "[Cd.21] Manual pulse
generator enable flag" must be turned OFF once and turn ON.

Manual pulse generator operation

Manual pulse generator operation possible

Upper/lower limit signal l OFF

Operation timing and processing time

The following drawing shows details of the manual pulse generator operation timing and processing time.

HEOperation example
[Cd.21] Manual pulse
generator enable flag O>< ! >< 0

Manual pulse generator
input pulses

—_-
=

[Md.141] BUSY !

Start complete signal The start complete signal does not turn ON in manual pulse generator operation.
(IMd.31] Status: b14) ‘ .

[Md.26] Axis operation status Standby (0) Manual pulse generator operation (4) ><Standby 0)

\

©2 |

|

|

Positioning operation |

* Normal timing time (Unit: [ms])

Operation cycle 1" 223 323 t4

FX5-SSC-S 0.888 0.6t0 0.9 10to 15 18 to 25 7110143
1.777 0.3t0 1.8 10to 15 18 to 25 7110143

FX5-SSC-G 0.500 0.4t01.0 10to 18 16 to 24 810 16
1.000 0.4t01.5 10to 18 16 to 24 810 16
2.000 0.4t02.8 10to 18 16 to 24 810 16
4.000 0.4t04.5 10to 18 16 to 24 810 16

*1 Delays may occur in the t1 timing time due to the operation status of other axes.

*2 The t2 and t3 timing time depend on the setting of the acceleration time, servo parameter, etc.

*3 For when "[Pr.156] Manual pulse generator smoothing time constant” is set to "0 ms". The time fluctuates depending on the setting value
of "[Pr.156] Manual pulse generator smoothing time constant".
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Position control by manual pulse generator operation

In manual pulse generator operation, the position is moved by a "manual pulse generator 1 pulse movement amount" per

pulse. The command position value in the positioning control by manual pulse generator operation can be calculated using
the expression shown below.

Command position 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 0.1 um 0.00001 inch 0.00001 degree 1 pulse
pulse movement amount

For example, when "[Pr.1] Unit setting" is mm and "[Cd.20] Manual pulse generator 1 pulse input magnification" is 2, and 100
pulses are input from the manual pulse generator, the command position value is as follows.

100 x 2 x 0.1 = 20 [um] ("[Md.20] Command position value" = 200)

The number of pulses output actually to the servo amplifier is "Manual pulse generator 1pulse movement amount/movement
amount per pulse".

The movement amount per pulse can be calculated using the expression shown below.

[Pr.3] Movement amount per rotation(AL)
Movement amount per pulse = x [Pr.4] Unit magnification(AM)
[Pr.2] Number of pulses per rotation(AP)

For example, when "[Pr.1] Unit setting" is mm and the movement amount per pulse is 1 um, 0.1/1 = 1/10, i.e., the output to the
servo amplifier per pulse from the manual pulse generator is 1/10 pulse. Thus, the Simple Motion module/Motion module
outputs 1 pulse to the servo amplifier after receiving 10 pulses from the manual pulse generator.

Speed control by manual pulse generation operation

The speed during positioning control by manual pulse generator operation is a speed corresponding to the number of input
pulses per unit time, and can be obtained using the following equation.
Output command frequency = Input frequency x [Cd.20] Manual pulse generator 1 pulse input magnification
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Manual pulse generator operation execution procedure

The manual pulse generator operation is carried out by the following procedure.

Preparation

Manual pulse
generator
operation start

Monitoring of
the manual
pulse
generator
operation

Manual pulse
generator
operation stop

Point ;>

g srer o |

STEP 2

g sreps |

Set the parameters.
[FX5-SSC-S] [Pr.1] to [Pr.24], [Pr.89], [Pr.151]
[FX5-SSC-G] [Pr.1] to [Pr.22], [Pr.156]

Create a program in which the "[Cd.20] Manual
pulse generator 1 pulse input magnification"
is set. (Control data setting)

Create a program in which the enable/disable is set
for the manual pulse generator operation.

"[Cd.21] Manual pulse generator enable flag" setting.)

~ I T4

Write the program created in STEP1
and STEP2 to the CPU module.

Issue a command to enable the manual pulse
generator operation, and input the signals from
the manual pulse generator.

Monitor the manual pulse generator operation.

End the input from the manual pulse generator,
and issue a command to disable the manual
pulse generator operation.

End of control

One of the following two methods can be used.

<Method 1>
Directly set (write) the parameters in the Simple Motion
module/Motion module using the engineering tool.

<Method 2>

Set (write) the parameters from the CPU module
to the Simple Motion module/Motion module
using the program.

] Write "1" in "[Cd.21] Manual pulse generator

enable flag", and operate the manual pulse generator.

1 Monitor using the engineering tool.

Stop operating the manual pulse generator,
and write "0" in "[Cd.21] Manual pulse generator
enable flag".

* Mechanical elements such as limit switches are considered as already installed.

» Parameter settings work in common for all control using the Simple Motion module/Motion module.
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Setting the required parameters for manual pulse generator
operation

The "Positioning parameters" and "Common parameters" must be set to carry out manual pulse generator operation.

The following table shows the setting items of the required parameters for carrying out manual pulse generator operation.
Parameters not shown below are not required to be set for carrying out only manual pulse generator operation. (Set the initial
values or a value within the setting range.)

©: Setting always required.

O: Set according to requirements (Set the initial value or a value within the setting range when not used.)

Setting item Setting requirement
Positioning parameters [Pr.1] Unit setting (€}
[Pr.2] Number of pulses per rotation (AP) (Unit: pulse) @]
[Pr.3] Movement amount per rotation (AL) (Unit: pulse) o
[Pr.4] Unit magnification (AM) (€}
[Pr.8] Speed limit value (Unit: pulse/s) (€}
[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: 0.1%) O
Common parameters [Pr.24] Manual pulse generator/Incremental synchronous encoder input selection [FX5- | O
SSC-S]
[Pr.89] Manual pulse generator/Incremental synchronous encoder input type selection @]
[FX5-SSC-S]
[Pr.151] Manual pulse generator/Incremental synchronous encoder input logic selection | O
[FX5-SSC-S]
[Pr.156] Manual pulse generator smoothing time constant [FX5-SSC-G] O

Refer to the following for the setting details.
[=5~ Page 427 Basic Setting

Point/@

« Positioning parameter settings and common parameters settings work in common for all controls using the
Simple Motion module/Motion module. When carrying out other controls ("major positioning control", "high-
level positioning control", "home position return control"), set the respective setting items as well.

« "Positioning parameters" are set for each axis.
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Block diagram of the manual pulse generator operation [FX5-SSC-G]

The flow of the manual pulse generator operation is shown below.

Manual pulse
generator

!

[ CPU module ]

l

[Cd.55] Input value for Manual pulse
manual pulse »| generator input value
generator via CPU By 8 [ms] importing
v
[Pr.156] Manual pulse Manual
f pulse
gent(?rrﬁéogosr:g?aog[ung "[Cd.190] generator smoothing
PLC READY"
ON

y

[Cd.20] Manual pulse
generator 1 pulse
input magnification

A4

Magnification added

[ Output value ]
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Creating a program to enable/disable the manual pulse generator
operation

A program must be created to execute a manual pulse generator operation. Consider the "required control data setting", "start

conditions" and "start time chart" when creating the program.
The following shows an example when a manual pulse generator operation is started for axis 1.

Required control data setting

The control data shown below must be set to execute a manual pulse generator operation. The setting is carried out with the

program.
n: Axis No. - 1
Setting item Setting | Setting details Buffer memory address
value
[Cd.20] | Manual pulse generator 1 1 Set the manual pulse generator 1 pulse input magnification. (1 to 10000 | 4322+100n
pulse input magnification times) 4323+100n
[Cd.21] | Manual pulse generator 1(0) Set "1: Enable manual pulse generator operation". 4324+100n

enable flag (Set "0: Disable manual pulse generator operation" when finished with

the manual pulse generator operation.)

Set the values used for the input values of the manual pulse generator | 5946
via CPU in order. 5947
Setting range: -2147483648 to 2147483647 [pulse]

[Cd.55] | Input value for manual pulse | —
generator via CPU [FX5-
SSC-G]

Refer to the following for the setting details.
[=5~ Page 539 Control Data

[FX5-SSC-G]

Set the movement amount per capture cycle in "[Cd.55] Input value for manual pulse generator via CPU"
within the range of -2147483648 to 2147483647. When set to a value outside of the range, the movement
amount of the manual pulse generator and the movement amount of the output value may not match.

Start conditions

The following conditions must be fulfilled when starting. The required conditions must also be assembled in the program, and
the program must be configured so the operation will not start if the conditions are not fulfilled.

Signal name Signal state Device
Interface signal PLC READY signal ON CPU module preparation completed [Cd.190] PLC READY
READY signal ON Preparation completed [Md.140] Module status: bO
All axis servo ON ON All axis servo ON [Cd.191] All axis servo ON
Synchronization ﬂag*1 ON The buffer memory can be accessed. [Md.140] Module status: b1
Axis stop signal OFF Axis stop signal is OFF [Cd.180] Axis stop
Start complete signal OFF Start complete signal is OFF [Md.31] Status: b14
BUSY signal OFF Not in operation [Md.141] BUSY
Error detection signal OFF There is no error [Md.31] Status: b13
M code ON signal OFF M code ON signal is OFF [Md.31] Status: b12
External signal Forced stop input signal ON There is no forced stop input —
Stop signal OFF Stop signal is OFF —
Upper limit (FLS) ON Within limit range —
Lower limit (RLS) ON Within limit range —

*1  When the CPU module is set to the asynchronous mode in the synchronization setting, the synchronization flag must be inserted in the
program as an interlock condition. When it is set to the synchronous mode, the synchronization flag is turned ON when the CPU module

executes calculation. Therefore, the interlock condition is not required to be inserted in the program.

180
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Start time chart
HEOperation example

Forward run

Reverse run

Pulse input A-phase

Pulse input B-phase

|
i
i
|
ON " | |
[Cd.190] PLC READY OFF | | |
1 1 I
ON i i |
1 I ;
[Cd.191] All axis servo ON OFF | | i
ON \ l l
1 ! I
READY signal OFF
([Md.140] Module status: b0) ! ! !
Start complete signal | | i
(IMd.31] Status: b14) OFF ! : :
ON | i |
i | |
[Md.141] BUSY OFF : | 1
i | |
i | |
Error detection signal E i i
(IMd.31] Status: b13) OFF \ ; 1 ; \
i | |
[Cd.21] Manual pulse generator 0 ><1 | l | ><
enable flag : i i 0
1 [

[Cd.20] Manual pulse generator :><1
1 pulse input magnification

Program example

Refer to the following for the program example of the manual pulse generator operation.
[=5~ Page 613 Manual pulse generator operation program [FX5-SSC-S]
[Z=~ Page 687 Manual pulse generator operation program [FX5-SSC-G]
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6 EXPANSION CONTROL

The details and usage of expansion control are explained in this chapter.

Expansion control includes the speed-torque control to execute the speed control and torque control not including position
loop and the advanced synchronous control to synchronize with input axis using software with "advanced synchronous control
parameter" instead of controlling mechanically with gear, shaft, speed change gear or cam, etc.

Execute the required settings to match each control.

6.1 Speed-torque Control

Outline of speed-torque control

This function is used to execute the speed control or torque control that does not include the position loop for the command to

servo amplifier.

"Continuous operation to torque control mode" that switches the control mode to torque control mode without stopping the
servo motor during positioning operation is also available for tightening a bottle cap or a screw.

Switch the control mode from "position control mode" to "speed control mode", "torque control mode" or "continuous operation
to torque control mode" to execute the "Speed-torque control”.

Control mode Control Remark

Position control mode Positioning control, home position return control, JOG Control that include the position loop for the command to
operation, Inching operation and Manual pulse generator servo amplifier
operation

Speed control mode Speed-torque control Control that does not include the position loop for the

Torque control mode command to servo amplifier

Continuous operation to torque Control that does not include the position loop for the
control mode command to servo amplifier

Control mode can be switched during positioning control or
speed control.

Use the servo amplifiers whose software versions are compatible with each control mode to execute the "Speed-torque
control".

[FX5-SSC-G]

If the servo amplifier is not compatible with each control mode, the error "Driver control mode unsupported" (error code: 1AE7)
will occur.
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Compatible software version

Servo amplifier software versions that are compatible with each control mode are shown below. For the support information

not listed in the table below, refer to the manual or instruction manual of the servo amplifier to be used.

—: There is no restriction by the version.

Servo amplifier model Software version

Speed control Torque control Continuous operation to

torque control!

MR-J4-_B_/MR-JE-B(F) FX5-SSC-S — — —
MR-J4W_- B
MR-J4- B_-RJ
MR-J3-_B_ B3 or later C7 or later
MR-J3W-_B — Not compatible
MR-J3-_BS_ C7 or later
MR-J5-_G_/MR-JET FX5-SSC-G B2 or later
MR-J5-_G_-RJ
MR-J5W_- G
MR-J5D_- G_ —
*1  [FX5-SSC-S]

The torque generation direction of servo motor can be changed by setting the servo parameter "Function selection C-B POL reflection
selection at torque control (PC29)" for the servo amplifier that is compatible with the continuous operation to torque control. (I~ Page
188 Operation of speed-torque control)

For the servo amplifier that is not compatible with the continuous operation to torque control, the operation is the same as that of when
"0: Enabled" is set in servo parameter "Function selection C-B POL reflection selection at torque control (PC29)".

Note that virtual servo amplifiers are not compatible with the continuous operation to torque control mode.

[FX5-SSC-G]

The torque generation direction of servo motor can be changed by setting the servo parameter "Function selection C-B Torque POL
reflection selection (PC29.3)" for the servo amplifier that is compatible with the continuous operation to torque control. (I==~ Page 188
Operation of speed-torque control)

For the servo amplifier that is not compatible with the continuous operation to torque control, the operation is the same as that of when
"0: Enabled" is set in servo parameter "Function selection C-B Torque POL reflection selection (PC29.3)".

/\CAUTION

« If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo motor stop status (servo lock

status) or in a 30 r/min or less low-speed operation status, the servo amplifier may malfunction regardless of the electronic thermal relay protection.
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Point/®
[FX5-SSC-G]

When controlling motor HK-KT (67108864 pulse/rev), set the servo parameters of the MR-J5(W)-G as follows.
PAO06 (Electronic gear numerator): 16

PAOQ7 (Electronic gear denominator): 1

PT01.1 (Speed/acceleration/deceleration unit selection): 0 (r/min, mm/s)

In speed control, torque control, and continuous operation to torque control mode, the Motion module
multiplies the electronic gear ratio of the servo amplifier at the command speed set in the control data and
sends the result to the servo amplifier.

—| Motion module |7 .
Reduction

i Machine
Command Speed | x 16 Servo amplifier pulse ratio
speed unit AP__|PU se‘ Encodler Jmi Electronic gear numerator (PA06): 16 [ >
(speed unit) AL x AM *| resolution || /MIN | Ejectronic gear denominator (PAQ7): 1
/ 3
Motor rotation speed (feedback speed) | puise ENC
|

Feedback pulse

Operation example for speed control mode

» Condition

[Pr.1] Unit setting: 0 [mm]

[Pr.2] Number of pulses per rotation: 67108864 [pulse] x 1/16 = 4194304 [pulse]
[Pr.3] Movement amount per rotation: 20000.0 [mm]

[Pr.4] Unit magnification: 1 (x 1)

[Cd.140] Command speed at speed control mode: 4000000 [% 102 mm/min]

« Control details

[Md.103] Motor rotation speed: 200000 [0.01 r/min]

Servo motor speed: 2000 [r/min]
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Setting the required parameters for speed-torque control

The "Positioning parameters" must be set to carry out speed-torque control.

The following table shows the setting items of the required parameters for carrying out speed-torque control. Parameters not
shown below are not required to be set for carrying out only speed-torque control. (Set the initial values or a value within the
setting range.)

©: Setting always required.

O: Set according to requirements (Set the initial value or a value within the setting range when not used.)

Setting item Setting requirement

Positioning parameters [Pr.1] Unit setting (¢}
[Pr.2] Number of pulses per rotation (AP) @]
[Pr.3] Movement amount per rotation (AL) @]
[Pr.4] Unit magnification (AM) (€}
[Pr.8] Speed limit value (€}
[Pr.12] Software stroke limit upper limit value @]
[Pr.13] Software stroke limit lower limit value O
[Pr.14] Software stroke limit selection O
[Pr.22] Input signal logic selection (€}
[Pr.83] Speed control 10 x multiplier setting for degree axis O
[Pr.90] Operation setting for speed-torque control mode @]
[Pr.127] Speed limit value input selection at control mode switching O

Common parameters [Pr.82] Forced stop valid/invalid selection O

Refer to the following for the setting details.
[Z=~ Page 427 Basic Setting

Point ;>

« Positioning parameter settings and common parameters settings work in common for all controls using the
Simple Motion module/Motion module. When carrying out other controls ("major positioning control", "high-
level positioning control”, "home position return control"), set the respective setting items as well.

« "Positioning parameters" are set for each axis.
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Setting the required data for speed-torque control

Required control data setting for the control mode switching

The control data shown below must be set to execute the control mode switching.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.138] | Control mode 1 Set "1: Switching request" after setting "[Cd.139] Control mode setting". | 4374+100n
switching request
[Cd.139] | Control mode — Set the control mode to switch. 4375+100n
setting 0: Position control mode

10: Speed control mode
20: Torque control mode
30: Continuous operation to torque control mode

Refer to the following for the setting details.
[=5~ Page 539 Control Data
When "30: Continuous operation to torque control mode" is set, set the switching condition of the control mode to switch to the

continuous operation to torque control mode.

The control data shown below must be set to set the switching condition of control mode.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.153] | Control mode auto- | — Set the switching condition when switching to continuous operation to 4393+100n
shift selection torque control mode.
0: No switching condition
1: Command position value pass
2: Actual position value pass
[Cd.154] | Control mode auto- | — Set the condition value when setting the control mode switching 4394+100n
shift parameter condition. 4395+100n

Refer to the following for the setting details.
==~ Page 539 Control Data

Required control data setting for the speed control mode

The control data shown below must be set to execute the speed control.

n: Axis No. - 1
Setting item Setting value | Setting details Buffer memory address
[Cd.140] | Command speed at speed control mode - Set the command speed at speed control mode. | 4376+100n
4377+100n
[Cd.141] | Acceleration time at speed control mode - Set the acceleration time at speed control mode. | 4378+100n
[Cd.142] | Deceleration time at speed control mode - Set the deceleration time at speed control mode. | 4379+100n

Refer to the following for the setting details.
=5~ Page 539 Control Data
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Required control data setting for the torque control mode

The control data shown below must be set to execute the torque control.

n: Axis No. - 1

Setting item Setting value | Setting details Buffer memory address
[Cd.143] | Command torque at torque control mode - Set the command torque at torque control mode. | 4380+100n
[Cd.144] | Torque time constant at torque control - Set the time constant at driving during torque 4381+100n

mode (Forward direction) control mode.
[Cd.145] | Torque time constant at torque control - Set the time constant at regeneration during 4382+100n

mode (Negative direction) torque control mode.
[Cd.146] | Speed limit value at torque control mode - Set the speed limit value at torque control mode. | 4384+100n

4385+100n

Refer to the following for the setting details.
=5~ Page 539 Control Data

Required control data setting for the continuous operation to torque control mode

The control data shown below must be set to execute the continuous operation to torque control.

n: Axis No. - 1

Setting item Setting value | Setting details Buffer memory address

[Cd.147] | Speed limit value at continuous operation - Set the speed limit value at continuous operation | 4386+100n
to torque control mode to torque control mode. 4387+100n

[Cd.148] | Acceleration time at continuous operation - Set the acceleration time at continuous operation | 4388+100n
to torque control mode to torque control mode.

[Cd.149] | Deceleration time at continuous operation - Set the deceleration time at continuous operation | 4389+100n
to torque control mode to torque control mode.

[Cd.150] | Target torque at continuous operation to - Set the target torque at continuous operation to | 4390+100n
torque control mode torque control mode.

[Cd.151] | Torque time constant at continuous - Set the time constant at driving during 4391+100n
operation to torque control mode (Forward continuous operation to torque control mode.
direction)

[Cd.152] | Torque time constant at continuous - Set the time constant at regeneration during 4392+100n
operation to torque control mode (Negative continuous operation to torque control mode.
direction)

Refer to the following for the setting details.
[=5~ Page 539 Control Data
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Operation of speed-torque control

Switching of control mode (Speed control/Torque control)

ESwitching method of control mode
To switch the control mode to the speed control or the torque control, set "1" in "[Cd.138] Control mode switching request"

after setting the control mode in "[Cd.139] Control mode setting".

When the mode is switched to the speed control mode or the torque control mode, the control data used in each control mode
must be set before setting "1" in "[Cd.138] Control mode switching request".

When the switching condition is satisfied at control mode switching request, "30: Control mode switch" is set in "[Md.26] Axis
operation status", and the BUSY signal turns ON. "0" is automatically stored in "[Cd.138] Control mode switching request" by
Simple Motion module/Motion module after completion of switching.

The warning "Control mode switching during BUSY" (warning code: 09E6H [FX5-SSC-S], or warning code 0DA6H [FX5-SSC-
G]) or "Control mode switching during zero speed OFF" (warning code: 09E7H [FX5-SSC-S], or warning code ODA7H [FX5-

SSC-@]) occurs if the switching condition is not satisfied, and the control mode is not switched.

The following shows the switching condition of each control mode.

Posmon control mode

AR

Speed control mode

Torque control mode

6)
Switching operation Switching condition
1) Position control mode — Speed control mode Not during positioning*1 and during motor stop'z*3
2) Speed control mode — Position control mode During motor stop*z*3
3) Position control mode — Torque control mode Not during positioning*1 and during motor s'(op*z*3
4) Torque control mode — Position control mode During motor stop’z'3
5) Speed control mode — Torque control mode None
6) Torque control mode — Speed control mode

*1  BUSY signal is OFF.
*2 ZERO speed ([Md.119] Servo status2: b3) is ON.

n: Axis No. - 1
Monitor item Buffer memory address
[Md.119] Servo status2: b3 2476+100n

*3 Change the setting of "Condition selection at mode switching (b12 to b15)" in "[Pr.90] Operation setting for speed-torque control mode
when switching the control mode without waiting for the servo motor to stop. Note that it may cause vibration or impact at control
switching. (=5~ Page 461 [Pr.90] Operation setting for speed-torque control mode)

The history of control mode switching is stored to the starting history at request of control mode switching. (=~ Page 499
System monitor data)
Confirm the control mode with "control mode ([Md.108] Servo status1: b2, b3)" of "[Md.108] Servo status". (==~ Page 508

Axis monitor data)

n: Axis No. - 1
Monitor item Buffer memory address
[Md.108] Servo status1: b2, b3 2477+100n
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EPrecautions at control mode switching
» The start complete signal and the positioning complete signal do not turn ON at control mode switching.

» When "30: Control mode switch", "31: Speed control", or "32: Torque control" is set in "[Md.26] Axis operation status", the
BUSY signal turns ON.

» The motor rotation speed might change momentarily at switching from the speed control mode to the torque control mode.
Therefore, it is recommended that the control mode is switched from the speed control to the torque control after the servo
motors stop.

» Use the continuous operation to torque control mode for a usage such as pressing a workpiece. When using the continuous
operation during speed control mode for a usage such as pressing a workpiece, set servo parameter "Function selection B-
1 Model adaptive control selection/Function selection B-1 (PB25)" to "2: Disabled (PID control)".

* "In speed control flag" ([Md.31] Status: b0) does not turn ON during the speed control mode in the speed-torque control.

HOperation for "Position control mode < Speed control mode switching”
When the position control mode is switched to the speed control mode, the command speed immediately after the switching is

the speed set in "speed initial value selection (b8 to b11)" of "[Pr.90] Operation setting for speed-torque control mode".

Speed initial value selection ([Pr.90]: b8 to b11) | Command speed to servo amplifier immediately after switching from position
control mode to speed control mode

0: Command speed The speed to servo amplifier immediately after switching is "0".
1: Feedback speed Motor rotation speed received from servo amplifier at switching.
2: Automatic selection The command speed is invalid due to the setting of continuous operation to torque control mode.

At control mode switching, operation is the same as "0: Command speed".

When the speed control mode is switched to the position control mode, the command position immediately after the switching
is the command position value at switching.
The following chart shows the operation timing for axis 1.

\Y
4 Position control mode |, Speed control mode , Position control mode

30000} « - < -
20000 < -~ - oo

I

e Rl

;I

N

0

[Cd.138] Control mode switching request 0 %

[Cd.139] Control mode setting 0o X 10

=

20000 X 30000

\

[Cd.140] Command speed at
speed control mode

o

11—

S
| —1

[Md.141] BUSY OFF

[Md.26] Axis operation status 0

Control mode

([Md.108] Servo status1: b2, b3) [1,0]

|
|
‘
‘
i
‘
‘
|
‘
;
|
‘
‘
‘
‘
|
‘
|

ON !

Zero speed
(IMd.119] Servo status2: b3) v OFF

*1  [FX5-SSC-S]
6to 11 ms
[FX5-SSC-G]
The switching time varies depending on the specifications of the servo amplifier. When using MR-J5(W)-G and setting "ZSP disabled
selection at control switching" of servo parameter "(Function selection C-E (PC76)" to "0: Enabled", the control mode switches after
reaching Zero speed.
When the control mode of the servo amplifier does not change within 1 second, the error "Control mode switching error" (error code:
1F04H) occurs.
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HOperation for "Position control mode < Torque control mode switching"
When the position control mode is switched to the torque control mode, the command torque immediately after the switching

is the torque set in "Torque initial value selection (b4 to b7)" of "[Pr.90] Operation setting for speed-torque control mode".

Torque initial value selection ([Pr.90]: b4 to b7) | Command torque to servo amplifier immediately after switching from position
control mode to torque control mode

0: Command torque The value of "[Cd.143] Command torque at torque control mode" at switching.
1: Feedback torque Motor torque value at switching.
Point/®
[FX5-SSC-S]

When the servo parameter "Function selection C-B POL reflection selection at torque control (PC29)" is set to
"0: Enabled" and "Torque initial value selection" is set to "1: Feedback torque", the warning "Torque initial
value selection invalid" (warning code: 09E5H) will occur at control mode switching, and the command value
immediately after switching is the same as the case of selecting "0: Command torque”. If the feedback torque
is selected, set "1: Disabled" in the servo parameter "Function selection C-B POL reflection selection at torque
control (PC29)".

When the torque control mode is switched to the position control mode, the command position immediately after the switching
is the command position value at switching.
The following chart shows the operation timing for axis 1.

Torque
4, Position control mode Torque control mode 1 Position control mode
300% F-------———mmmm - ! :
|
200% F--------mmmm = 3
|
|
0 i : » t
l(—bi |
1 :
|
|

[Cd.139] Control mode setting 0 >< /

\

control mode {

=
L —

|
[Cd.143] Command torque at torque 0 / /
I
(

[Cd.146] Speed limit value at torque 0 ><\
control mode

"\ ON
[Md.141] BUSY OFF

[y

I
I
I
I}
i
I
I
I
I
I
I
i
L
Zero speed l

[Md.26] Axis operation status 0 300K 32 !
Control mode \ / 3
(IMd.108] Servo status1: b2, b3) 0. 0] 0.1 .

ON !
(IMd.119] Servo status2: b3) OFF )

*1  [FX5-SSC-S]
6to 11 ms
[FX5-SSC-G]
The switching time varies depending on the specifications of the servo amplifier. When using MR-J5(W)-G and setting "ZSP disabled
selection at control switching" of servo parameter "(Function selection C-E (PC76)" to "0: Enabled", the control mode switches after
reaching Zero speed.
When the control mode of the servo amplifier does not change within 1 second, the error "Control mode switching error" (error code:
1F04H) occurs.
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HOperation for "Speed control mode < Torque control mode switching"
When the speed control mode is switched to the torque control mode, the command torque immediately after the switching is

the torque set in "Torque initial value selection (b4 to b7)" of "[Pr.90] Operation setting for speed-torque control mode".

Torque initial value selection ([Pr.90]: b4 to b7) | Command torque to servo amplifier immediately after switching from speed
control mode to torque control mode

0: Command torque The value of "[Cd.143] Command torque at torque control mode" at switching.
1: Feedback torque Motor torque value at switching.
Point/©
[FX5-SSC-S]

When the servo parameter "Function selection C-B POL reflection selection at torque control (PC29)" is set to
"0: Enabled" and "Torque initial value selection" is set to "1: Feedback torque", the warning "Torque initial
value selection invalid" (warning code: 09E5H) will occur at control mode switching, and the command value
immediately after switching is the same as the case of selecting "0: Command torque”. If the feedback torque
is selected, set "1: Disabled" in the servo parameter "Function selection C-B POL reflection selection at torque
control (PC29)".

When the torque control mode is switched to the speed control mode, the command speed immediately after the switching is
the motor rotation speed at switching.

The following chart shows the operation timing for axis 1.

\%
4 Speed control mode | Torque control mode  Speed control mode
300000~~~ S
I I
20000 \
1 I I
1 I I
| | |
0 : : — >t
i Torque | | |
| | | |
B . .
| | i | |
| | | | |
| o —f T T >t
| — i i 1
1 1 *1 I I 1 1 *1 I I
i i Lo i | | |
1 1 I Il 1 1 I !
[Cd.138] Control mode switching request 0 >F 1 XK 0 | ﬁ< 1y 0
! i Lo i i | i
i | L | | | |
[Cd.139] Control mode setting 100 X | HEED ! X1 [l 10
[Cd.140] Command speed at speed 20000 X \ | \\ \ 0 \ | \\ 30000
control mode - — - - ‘
N : Vo]
[Cd.143] Command torque at torque 0 ! ;\ ) 200 >'< o\ ! ;\
control mode ‘ ;
Vi A
[Cd.146] Speed limit value at torque 0 >< ! | \ 50000 ! | \
control mode : : y |
ON | L . |
[Md.141] BUSY . | ) i |
| | i |
[Md.26] Axis operation status 31 x ‘ 32 X ‘

Control mode
([IMd.108] Servo status1: b2, b3)
*1  [FX5-SSC-S]
6to 11 ms
[FX5-SSC-G]
The switching time varies depending on the specifications of the servo amplifier. When using MR-J5(W)-G and setting "ZSP disabled
selection at control switching" of servo parameter "(Function selection C-E (PC76)" to "0: Enabled", the control mode switches after
reaching Zero speed.
When the control mode of the servo amplifier does not change within 1 second, the error "Control mode switching error" (error code:
1F04H) occurs.

[1,0] [0, 1]
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Switching of control mode (Continuous operation to torque control)

ESwitching method of control mode

To switch the control mode to the continuous operation to torque control mode, set "1" in "[Cd.138] Control mode switching
request" after setting the control mode to switch to "[Cd.139] Control mode setting” (30: Continuous operation to torque
control mode) from position control mode or speed control mode.

The selected control mode can be checked in "[Md.26] Axis operation status”.

When the switching condition is satisfied at control mode switching request, "1: Position control mode - continuous operation
to torque control mode, speed control mode - continuous operation to torque control mode switching" is set in "[Md.124]
Control mode switching status”, and the BUSY signal turns ON.

The following shows the switching condition of the continuous operation to torque control mode.

[ Position control mode] [ Speed control mode ] [ Torque control' mode ]

1) 2) 3) 4) 5) 6)

Continuous operation Continuous operation Continuous operation
to torque control mode to torque control mode to'torque control mode

Switching operation Switching condition

1) Position control mode — Continuous operation to torque control mode Not during positioning*1 or during following positioning/synchronous mode
« ABS1: 1-axis linear control (ABS)

* INC1: 1-axis linear control (INC)

« FEED1: 1-axis fixed-feed control

« VF1: 1-axis speed control (Forward)

* VR1: 1-axis speed control (Reverse)

« VPF: Speed-position switching control (Forward)
« VPR: Speed-position switching control (Reverse)
« PVF: Position-speed switching control (Forward)
« PVR: Position-speed switching control (Reverse)
« Synchronous control

2) Continuous operation to torque control mode — Position control mode During motor stop*z*3
3) Speed control mode — Continuous operation to torque control mode None

4) Continuous operation to torque control mode — Speed control mode

5) Torque control mode — Continuous operation to torque control mode Switching is impossible.
6) Continuous operation to torque control mode — Torque control mode

*1  BUSY signal is OFF.
*2 ZERO speed ([Md.119] Servo status2: b3) is ON.

n: Axis No. - 1
Monitor item Buffer memory address
[Md.119] Servo status2: b3 2476+100n

*3 Change the setting of "Condition selection at mode switching (b12 to b15)" in "[Pr.90] Operation setting for speed-torque control mode"
when switching the control mode without waiting for the servo motor to stop. Note that it may cause vibration or impact at control
switching. (=5~ Page 461 [Pr.90] Operation setting for speed-torque control mode)

The history of control mode switching is stored to the starting history at request of control mode switching. (5~ Page 499

System monitor data)
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Confirm the status of the continuous operation to torque control mode with "b14: Continuous operation to torque control
mode" of "[Md.125] Servo status3". When the mode is switched to the continuous operation to torque control mode, the value
in "control mode (b2, b3)" of "[Md.108] Servo status1" remains the same as before switching the control mode. (==~ Page 508
Axis monitor data)

n: Axis No. - 1
Monitor item Buffer memory address
[Md.108] Servo status1: b2, b3 2477+100n
o O
Pomt’

» When the mode is switched from position control mode to continuous operation to torque control mode, only
the switching from continuous operation to torque control mode to position control mode is possible. If the
mode is switched to other control modes, the warning "Control mode switching not possible" (warning code:
09EBH [FX5-SSC-S], or warning code ODABH [FX5-SSC-G]) will occur, and the control mode is not
switched.

* When the mode is switched from speed control mode to continuous operation to torque control mode, only
the switching from continuous operation to torque control mode to speed control mode is possible. If the
mode is switched to other control modes, the warning "Control mode switching not possible" (warning code:
09EBH [FX5-SSC-S], or warning code ODABH [FX5-SSC-G]) will occur, and the control mode is not
switched.

EPrecautions at control mode switching

» The start complete signal and positioning complete signal do not turn ON at control mode switching.

* When "33: Continuous operation to torque control" is set in "[Md.26] Axis operation status" and "1: Position control mode -
continuous operation to torque control mode, speed control mode - continuous operation to torque control mode switching"
is set in "[Md.124] Control mode switching status", the BUSY signal turns ON.

When using the continuous operation to torque control mode, use the servo amplifiers that are compatible with the

continuous operation to torque control. If the servo amplifiers that are not compatible with the continuous operation to
torque control are used, the error "Continuous operation to torque control not supported" (error code: 19E7H) [FX5-SSC-S],
or "Driver control mode unsupported" (error code: 1AE7H) [FX5-SSC-G]) occurs at request of switching to continuous
operation to torque control mode, and the operation stops. (In the positioning control, the operation stops according to the
setting of "[Pr.39] Stop group 3 rapid stop selection”. In the speed control, the mode switches to the position control, and the
operation immediately stops.)
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HOperation for "Position control mode < Continuous operation to torque control mode
switching”

To switch to the continuous operation to torque control mode, set the control data used in the control mode before setting "1"

in "[Cd.138] Control mode switching request".

When the switching condition is satisfied at control mode switching request, "1: Position control mode - continuous operation

to torque control mode, speed control mode - continuous operation to torque control mode switching" is set in "[Md.124]

Control mode switching status" and the BUSY signal turns ON. (When the control mode switching request is executed while

the BUSY signal is ON, the BUSY signal does not turn OFF but stays ON at control mode switching.)

"0" is automatically stored in "[Cd.138] Control mode switching request" and "[Md.124] Control mode switching status" after

completion of switching.

When the position control mode is switched to the continuous operation to torque control mode, the command torque and

command speed immediately after the switching are the values set according to the following setting in "Torque initial value

selection (b4 to b7)" and "Speed initial value selection (b8 to b11)" of "[Pr.90] Operation setting for speed-torque control

mode".

Torque initial value selection ([Pr.90]: | Command torque to servo amplifier inmediately after switching from position control

b4 to b7) mode to continuous operation to torque control mode
0: Command torque The value of "[Cd.150] Target torque at continuous operation to torque control mode" at switching.
1: Feedback torque Motor torque value at switching.

Speed initial value selection ([Pr.90]: | Command speed to servo amplifier inmediately after switching from position control

b8 to b11) mode to continuous operation to torque control mode

0: Command speed Speed that the position command at switching is converted into the motor rotation speed.
(When the positioning does not start at switching, the speed to servo amplifier immediately after switching is
")

1: Feedback speed Motor rotation speed received from servo amplifier at switching.

2: Automatic selection The lower speed between speed that position command at switching is converted into the motor rotation

speed and motor rotation speed received from servo amplifier at switching.

Pointp

When the mode is switched to continuous operation to torque control mode in cases where command speed
and actual speed are different such as during acceleration/deceleration or when the speed does not reach
command speed due to torque limit, set "1: Feedback speed" in "Speed initial value selection (b8 to b11)".
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The following chart shows the operation timing for axis 1.

\ Continuous operation
4 Position control mode | to torque control mode , Position control mode
‘ |
! ‘/—Contact with !
| | target !
1000 - - - - -m o e oo = - ‘ |
0 ; L ; >t
| : :
: : :
Torque i | i
A | ! |
I I
30.0% - - oo - - !
| J
| I
0
N
P
! |
I
[Cd.138] Control mode switching request 0 >§ 1 0
I
! |
[Cd.139] Control mode setting 0o X | HEES
ON Y
[Md.141] BUSY / ! \
! |
[Md.26] Axis operation status h / | ‘ 33
L
[Md.124] Control mode switching status 0 \ ' ‘ ) 0
\ON
Continuous operation to torque control o
([Md.125] Servo status3: b14) o
[Cd.147] Speed_limit value at continuous 0 >< 1000
operation to torque control mode
[Cd.150] Target‘torque at continuous 0 >< 300
operation to torque control mode
Control mode 0. 0]

([Md.108] Servo status1: b2, b3)

*1 [FX5-SSC-S]
6to 11 ms
[FX5-SSC-G]

**: Depending on the positioning method.

The switching time varies depending on the specifications of the servo amplifier. When setting "ZSP disabled selection at control
switching" of servo parameter "(Function selection C-E (PC76)" to "0: Enabled", the control mode switches after reaching Zero speed.
When the control mode of the servo amplifier does not change within 1 second, the error "Control mode switching error" (error code:

1F04H) occurs.
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HOperation for "Speed control mode < Continuous operation to torque control mode
switching”

To switch to the continuous operation to torque control mode, set the control data used in the control mode before setting "1"

in "[Cd.138] Control mode switching request".

When the switching condition is satisfied at control mode switching request, "1: Position control mode - continuous operation

to torque control mode, speed control mode - continuous operation to torque control mode switching" is set in "[Md.124]

Control mode switching status" and the BUSY signal turns ON. (When the control mode switching request is executed while

the BUSY signal is ON, the BUSY signal does not turn OFF but stays ON at control mode switching.)

"0" is automatically stored in "[Cd.138] Control mode switching request" and "[Md.124] Control mode switching status" after

completion of switching.

When the speed control mode is switched to the continuous operation to torque control mode, the command torque and

command speed immediately after the switching is the value set in "Torque initial value selection (b4 to b7)" and "Speed initial

value selection (b8 to b11)" of "[Pr.90] Operation setting for speed-torque control mode".

Torque initial value selection ([Pr.90]: b4 to b7) | Command torque to servo amplifier inmediately after switching from speed
control mode to continuous operation to torque control mode

0: Command torque The value of "[Cd.150] Target torque at continuous operation to torque control mode" at switching.

1: Feedback torque Motor torque value at switching.

"Speed initial value selection” ([Pr.90]: b8 to Command speed to servo amplifier immediately after switching from speed

b11) control mode to continuous operation to torque control mode

0: Command speed The speed commanded to the servo amplifier immediately after switching is the currently
commanded speed.

1: Feedback speed Motor rotation speed received from servo amplifier at switching.

2: Automatic selection The speed at switching is the lower speed between the currently commanded speed converted

into the motor rotation speed and the motor rotation speed received from servo amplifier.
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The following chart shows the operation timing for axis 1.

\

Continuous operation to
A Speed control mode

torque control mode . Speed control mode

10000

1000 b
0 !

-10000 F-----
Torque

30.0% [~

[Cd.138] Control mode switching request 0

[Cd.139] Control mode setting 10 X

[Md.141] BUSY

[Md.26] Axis operation status 31

[Md.124] Control mode switching status 0

Continuous operation to torque
control ([Md.125] Servo status3: b14) OFF

[Cd.147] Speed limit value at continuous
operation to torque control mode 0 >< 1000 ><

[Cd.150] Target torque at continuous
operation to torque control mode 0 >< 300 ><

Control mode 10
(IMd.108] Servo status1: b2, b3) (1. 0]

[Cd.140] Command speed at speed 10000 0 -10000
control mode >< ><

*1  [FX5-SSC-S]
6to 11 ms
[FX5-SSC-G]
The switching time varies depending on the specifications of the servo amplifier. When setting "ZSP disabled selection at control
switching" of servo parameter "(Function selection C-E (PC76)" to "0: Enabled", the control mode switches after reaching Zero speed.
When the control mode of the servo amplifier does not change within 1 second, the error "Control mode switching error" (error code:
1F04H) occurs.
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EOperation for switching from "Position control mode™" to "Continuous operation to torque
control mode™" automatically
To switch to the continuous operation to torque control mode automatically when the conditions set in "[Cd.153] Control mode
auto-shift selection" and "[Cd.154] Control mode auto-shift parameter" are satisfied, set the control data necessary in the
continuous operation to torque control mode, "[Cd.153] Control mode auto-shift selection" and "[Cd.154] Control mode auto-
shift parameter”, and then set "30: Continuous operation to torque control mode" in "[Cd.139] Control mode setting" and "1:
Switching request" in "[Cd.138] Control mode switching request".
In this case, the current control is continued until the setting condition is satisfied after control mode switching request, and "2:
Waiting for the completion of control mode switching condition” is set in "[Md.124] Control mode switching status". When the
set condition is satisfied, "1: Position control mode - continuous operation to torque control mode, speed control mode -
continuous operation to torque control mode switching" is set in "[Md.124] Control mode switching status".
"0" is stored in "[Cd.138] Control mode switching request” and "[Md.124] Control mode switching status" after completion of
switching.
If "[Cd.154] Control mode auto-shift parameter” is outside the setting range, the error "Outside control mode auto-shift
switching parameter range" (error code: 19E4H [FX5-SSC-S], or error code 1AE4H [FX5-SSC-G]) occurs at control mode
switching request, and the current processing stops. (In the positioning control, the operation stops according to the setting of
"[Pr.39] Stop group 3 rapid stop selection". In the speed control, the mode switches to the position control, and the operation
immediately stops.)

Point

» Automatic switching is valid only when the control mode is switched from the position control mode to the
continuous operation to torque control mode. When the mode is switched from speed control mode to
continuous operation to torque control mode or from continuous operation to torque control mode to other
control modes, even if the automatic switching is set, the state is not waiting for the completion of condition,
and control mode switching is executed immediately.

When the mode switching request is executed after setting the switching condition, the state of waiting for
the completion of control mode switching condition continues until the setting condition is satisfied.
Therefore, if the positioning by automatic switching is interrupted, unexpected control mode switching may
be executed in other positioning operations. Waiting for the completion of control mode switching condition
can be cancelled by setting "Other than 1: Not request" in "[Cd.138] Control mode switching request" or by
turning the axis stop signal ON. When an error occurs, waiting for the completion of control mode switching
condition is also cancelled. (In both cases, "0" is stored in "[Cd.138] Control mode switching request".)

In the state of waiting for the completion of control mode switching condition, if the current values are
updated by the current value changing, the fixed-feed control or the speed control (when "2: Clear
command position to zero" is set in "[Pr.21] Command position value during speed control"), an auto-shift
judgment is executed based on the updated current value. Therefore, depending on the setting condition,
the mode may be switched to the continuous operation to torque control mode immediately after the
positioning starts. To avoid this switching, set "1: Switching request" in "[Cd.138] Control mode switching
request”.
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The following chart shows the operation when "1: Command position value pass" is set in "[Cd.153] Control mode auto-shift

selection".
\Y
A Position control mode 1 Continuous operation to torque control mode
o
E ;\ x—Contact with target
1000 - .
0 1 | : >t
Command position value passés the address !
"adr" set in "[Cd.154] Control mode | !
auto-shift parameter”. | | !
Torque ! ! |
1 L |
30.0% [~ EE— o beos
o f
0 1 >t
: . P
|
|
[Cd.138] Control mode switching request 0 >§ 1 0
I
.
[Cd.139] Control mode setting -~ \ 30 D
|

[Cd.154] Control mode auto-shift parameter 0

X :
[Cd.153] Control mode auto-shift selection 0 >< / \ E 1 “\
X |

[Md.26] Axis operation status ( ** \ 33
\ ~
[Md.124] Control mode switching status 0 \\—>< 2 \>€%\< 7 0
! |
Continuous operation to torque control | /ON
([Md.125] Servo status3: b14) OFF
[Cd.147] Speed limit value at continuous 0 >< 1000

operation to torque control mode

[Cd.150] Target torque at continuous 0 ><

operation to torque control mode 300

**: Depending on the control mode.

*1 [FX5-SSC-S]
6to 11 ms
[FX5-SSC-G]
The switching time varies depending on the specifications of the servo amplifier. When setting "ZSP disabled selection at control
switching" of servo parameter "(Function selection C-E (PC76)" to "0: Enabled", the control mode switches after reaching Zero speed.
When the control mode of the servo amplifier does not change within 1 second, the error "Control mode switching error" (error code:
1F04H) occurs.
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Speed control mode

HMOperation for speed control mode
The speed control is executed at the speed set in "[Cd.140] Command speed at speed control mode" in the speed control

mode.

Set a positive value for forward rotation and a negative value for reverse rotation. "[Cd.140]" can be changed any time during
the speed control mode.

Acceleration/deceleration is performed based on a trapezoidal acceleration/deceleration processing. Set acceleration/
deceleration time toward "[Pr.8] Speed limit value" in "[Cd.141] Acceleration time at speed control mode" and "[Cd.142]
Deceleration time at speed control mode". The value at speed control mode switching request is valid for "[Cd.141]" and
"[Cd.142]".

The command speed during the speed control mode is limited with "[Pr.8] Speed limit value". If the speed exceeding the
speed limit value is set, the warning "Speed limit value over" (warning code: 0991H [FX5-SSC-S], or warning code 0D51H
[FX5-SSC-G]) occurs, and the operation is controlled with the speed limit value.

Confirm the command speed to servo amplifier with "[Md.122] Speed during command".

[Cd.141] [Cd.142]
Acceleration time Deceleration time
at speed control at speed control
\ ., mode , . mode |
A i« -~

[Pr.8] Speed limit value 0 ittt ai ittt

30000
The command speed to servo amplifier is stored
in "[Md.122] Speed during command".

0 >t
0o 1 S S \ /
220000 |- - = oo L. RN

20000

[Pr.8] Speed limit value F--------------- - - ———b oo A----- e -
" > | i
'[Cd.141] [Cd.142]
'Acceleration time Deceleration time

:at speed control mode at speed control mode

[Cd.140] Command speed at speed !

control mode -20000 >< 0

BECommand position value during speed control mode
"[Md.20] Command position value", "[Md.21] Machine feed value" and "[Md.101] Actual position value" are updated even in

the speed control mode.

If the command position value exceeds the software stroke limit, the error "Software stroke limit +" (error code: 1993H [FX5-
SSC-8S], or error code 1A93H [FX5-SSC-G]) or "Software stroke limit -" (error code: 1995H [FX5-SSC-S], or error code 1A95H
[FX5-SSC-G]) occurs and the operation switches to the position control mode. Invalidate the software stroke limit to execute
one-way feed.
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EStop cause during speed control mode
The operation for stop cause during speed control mode is shown below.

Item

Operation during speed control mode

"[Cd.180] Axis stop" turned ON.

Stop signal of "[Cd.44] External input signal operation
device (Axis 1 to 8)" turned ON.

The motor decelerates to speed "0" according to the setting value of "[Cd.142] Deceleration time
at speed control mode". The mode switches to the position control mode when "Zero speed" of
"[Md.119] Servo status2" turns ON, and the operation stops.

"[Cd.191] All axis servo ON" turned OFF.

"[Cd.100] Servo OFF command" turned ON.

The servo OFF is not executed during the speed control mode. The command status when the
mode is switched to the position control mode becomes valid.

The current value reached the software stroke limit.

The position of the motor reached the hardware stroke limit.

"[Cd.190] PLC READY" turned OFF.

One of the following errors occurs. The mode switches to the position control mode at the
current position, and the operation immediately stops. (Deceleration processing is not
executed.)

[FX5-SSC-S] Error code: 1900H, 1904H, 1906H, 1993H, 1995H

[FX5-SSC-G] Error code: 1A00H, 1A04H, 1A06H, 1A93H, 1A95H

Command discard was detected on the servo ampilifier.
[FX5-SSC-G]

An error (error code: 1BE6GH) occurs. The mode switches to the position control mode at the
current position, and the operation immediately stops. (Deceleration processing is not
executed.)

The forced stop input to Simple Motion module/Motion
module.

The emergency stop input to servo amplifier.

The servo alarm occurred.

The mode switches to the position control mode when the servo OFF (Servo ON of "[Md.108]
Servo status1" turns OFF) is executed. (While the servo amplifier is servo OFF, even if the mode
is switched to position control mode, the servo motor immediately stops.)

The servo amplifier's power supply turned OFF.

Stop processing of the controller is immediate stop. (The mode is set to the position control
mode at the servo amplifier's power supply ON again.)

Torque control mode

EOperation for torque control mode

The torque control is executed at the command torque set in "[Cd.143] Command torque at torque control mode" in the torque

control mode.
» [FX5-SSC-S]

"[Cd.143] Command torque at torque control mode" can be changed any time during torque control mode. The relation

between the setting of command torque and the torque generation direction of servo motor varies depending on the setting of

servo parameters "Rotation direction selection/travel direction selection (PA14)" and "Function selection C-B POL reflection

selection at torque control (PC29)".

Setting value of "Function
selection C-B POL
reflection selection at
torque control (PC29)"

"Rotation direction selection/travel
direction selection (PA14)"

"[Cd.143] Command torque at
torque control mode"

Torque generation
direction of servo motor"!

0: Enabled 0:

Forward rotation (CCW) with the increase of
the positioning address

Positive value (Forward direction) CCW direction

Negative value (Reverse direction) CW direction

1: Reverse rotation (CW) with the increase of
the positioning address

Positive value (Forward direction) CW direction

Negative value (Reverse direction) CCW direction

1: Disabled 0:

Forward rotation (CCW) with the increase of
the positioning address

Positive value (Forward direction) CCW direction

Negative value (Reverse direction) CW direction

1: Reverse rotation (CW) with the increase of
the positioning address

Positive value (Forward direction) CCW direction

Negative value (Reverse direction) CW direction
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» [FX5-SSC-G]

"[Cd.143] Command torque at torque control mode" can be changed any time during torque control mode. The relation
between the setting of command torque and the torque generation direction of servo motor varies depending on the setting of
servo parameters "Travel direction selection (PA14)" and "Function selection C-B Torque POL reflection selection (PC29.3)".

"Function selection C-B "Travel direction selection (PA14)" "[Cd.143] Command torque at | Torque generation
Torque POL reflection torque control mode" direction of servo motor’!
selection (PC29.3)"

0: Enabled 0: Forward rotation (CCW) with the increase of | Positive value (Forward direction) CCW direction

the positioning address Negative value (Reverse direction) CW direction

1: Reverse rotation (CW) with the increase of | Positive value (Forward direction) CW direction

the positioning address Negative value (Reverse direction) CCW direction

1: Disabled 0: Forward rotation (CCW) with the increase of | Positive value (Forward direction) CCW direction

the positioning address Negative value (Reverse direction) CW direction

1: Reverse rotation (CW) with the increase of | Positive value (Forward direction) CCW direction

the positioning address Negative value (Reverse direction) CW direction

*1 Refer to the following diagram.

CCW direction

CW direction

CCW direction

CW direction

Set time for the command torque to increase from 0% to "[Pr.17] Torque limit setting value" in "[Cd.144] Torque time constant
at torque control mode (Forward direction)" and for the command torque to decrease from "[Pr.17] Torque limit setting value"
to 0% in "[Cd.145] Torque time constant at torque control mode (Negative direction)". The value at torque control mode
switching request is valid for "[Cd.144]" and "[Cd.145]".

The command torque during the torque control mode is limited with "[Pr.17] Torque limit setting value”. If the torque exceeding
the torque limit setting value is set, the warning "Torque limit value over" (warning code: 09E4H [FX5-SSC-S], or warning
code: ODA4H [FX5-SSC-G]) occurs, and the operation is controlled with the torque limit setting value.

Confirm the command torque to servo amplifier with "[Md.123] Torque during command".

[Cd.144] [Cd.145]
Torque time Torque time
constant at torque  constant at torque
Torque control mode control mode
[%] (Forward direction) (Negative direction)
4 > -~
[Pr.17] Torque limit setting value r---- e e i T
| ’ N |
300 F---~- im-mmmgl-- b |
| )/ i The command torque to servo amplifier is stored
20.0---- T | /" in "[Md.123] Torque during command".
I 1 1
| I |
i | |
0 1 ; ‘
-10.0 i :
-20.0 | 1

[Pr.17] Torque limit setting value

[Cd.145]

I
I
3 Torque time

| constant at torque
I

I

[Cd.144]
;Torque time
constant at torque,
icontrol mode '

;(Forward direction);

control mode
(Negative direction)

[Cd.143] Command torque at | y ’ } | !
torque control mode D< 200 >< 300 >< 0 >< -100 >.< 0
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ESpeed during torque control mode

The speed during the torque control mode is controlled with "[Cd.146] Speed limit value at torque control mode". At this time,
"Speed limit" ("[Md.119] Servo status2": b4) turns ON.

n: Axis No. - 1

Monitor item

Buffer memory address

[Md.119] Servo status2: b4

2476+100n

"[Cd.146] Speed limit value at torque control mode" is set to a positive value regardless of the rotation direction. (Controlled by

the same value for forward and reverse directions.)

In addition, "[Cd.146] Speed limit value at torque control mode" is limited with "[Pr.8] Speed limit value". If the speed

exceeding the speed limit value is set, the warning "Speed limit value over" (warning code: 0991H [FX5-SSC-S], or warning

code: 0D51H [FX5-SSC-G]) occurs, and the operation is controlled with the speed limit value.

The acceleration/deceleration processing is invalid for "[Cd.146] Speed limit value at torque control mode".

Point

The actual motor speed may not reach the speed limit value depending on the machine load situation during

the torque control.

BECommand position value during torque control mode
"[Md.20] Command position value", "[Md.21] Machine feed value" and "[Md.101] Actual position value" are updated even in

the torque control mode.

If the command position value exceeds the software stroke limit, the error "Software stroke limit +" (error code: 1993H [FX5-
SSC-8], or error code: 1A93H [FX5-SSC-G]) or "Software stroke limit -" (error code: 1995H [FX5-SSC-S], or error code:
1A95H [FX5-SSC-G]) occurs and the operation switches to the position control mode. Invalidate the software stroke limit to

execute one-way feed.

EStop cause during torque control mode
The operation for stop cause during torque control mode is shown below.

Item

Operation during torque control mode

"[Cd.180] Axis stop" turned ON.

Stop signal of "[Cd.44] External input signal operation
device (Axis 1 to 8)" turned ON.

The speed limit value commanded to servo amplifier is "0" regardless of the setting value of
"[Cd.146] Speed limit value at torque control mode". The mode switches to the position control
mode when "Zero speed" of "[Md.119] Servo status2" turns ON, and the operation immediately
stops. (Deceleration processing is not executed.)

The value of command torque is not changed. It might take time to reach the speed "0" depending
on the current torque command value.

"[Cd.191] All axis servo ON" turned OFF.

"[Cd.100] Servo OFF command" turned ON.

The servo OFF is not executed during the torque control mode. The command status when the
mode is switched to the position control mode becomes valid.

The current value reached the software stroke limit.

The position of the motor reached the hardware stroke
limit.

"[Cd.190] PLC READY" turned OFF.

One of the following errors occurs. The mode switches to the position control mode at the current
position, and the operation immediately stops. (Deceleration processing is not executed.)
[FX5-SSC-S] Error code: 1900H, 1904H, 1906H, 1993H, 1995H

[FX5-SSC-G] Error code: 1A00H, 1A04H, 1A06H, 1A93H, 1A95H

Command discard was detected on the servo ampilifier.

[FX5-SSC-G]

An error (error code: 1BE6H) occurs. The mode switches to the position control mode at the
current position, and the operation immediately stops. (Deceleration processing is not executed.)

The forced stop input to Simple Motion module/Motion
module.

The emergency stop input to servo amplifier.

The servo alarm occurred.

The mode switches to the position control mode when the servo OFF (Servo ON of "[Md.108]
Servo status1" turns OFF) is executed.

(While the servo amplifier is servo OFF, even if the mode is switched to position control mode, the
servo motor immediately stops.)

The servo amplifier's power supply turned OFF.

Stop processing of the controller is immediate stop. (The mode is set to the position control mode
at the servo amplifier's power supply ON again.)
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Continuous operation to torque control mode

EOperation for continuous operation to torque control mode
In continuous operation to torque control, the torque control can be executed without stopping the operation during the

positioning in position control mode or speed command in speed control mode.

During the continuous operation to torque control mode, the torque control is executed at the command torque set in

"[Cd.150] Target torque at continuous operation to torque control mode" while executing acceleration/deceleration to reach

the speed set in "[Cd.147] Speed limit value at continuous operation to torque control mode".
+ [FX5-SSC-S]
"[Cd.147] Speed limit value at continuous operation to torque control mode" and "[Cd.150] Target torque at continuous

operation to torque control mode" can be changed any time during the continuous operation to torque control mode. The

relation between the setting value of command torque and the torque generation direction of servo motor is fixed regardless of

the setting of servo parameters "Rotation direction selection/travel direction selection (PA14)" and "Function selection C-B

POL reflection selection at torque control (PC29)".

"Rotation direction selection/travel direction selection (PA14)"

"[Cd.150] Target torque at
continuous operation to
torque control mode"

Torque generation
direction of servo motor’!

0: Forward rotation (CCW) with the increase of the positioning address

Positive value (Forward direction)

CCW direction

Negative value (Reverse direction) CW direction
1: Reverse rotation (CW) with the increase of the positioning address Positive value (Forward direction) CCW direction
Negative value (Reverse direction) CW direction

+ [FX5-SSC-G]
The relation between the setting of command torque and the torque generation direction of servo motor varies depending on

the setting of servo parameters "Travel direction selection (PA14)" and "Function selection C-B Torque POL reflection
selection (PC29.3)".

"Function selection C-B "Travel direction selection (PA14)" "[Cd.150] Target torque at Torque generation
Torque POL reflection continuous operation to direction of servo motor™"
selection (PC29.3)" torque control mode"
0: Enabled 0: Forward rotation (CCW) with the increase of | Positive value (Forward direction) CCW direction
the positioning address Negative value (Reverse direction) CW direction
1: Reverse rotation (CW) with the increase of | Positive value (Forward direction) CW direction
the positioning address Negative value (Reverse direction) CCW direction
1: Disabled 0: Forward rotation (CCW) with the increase of | Positive value (Forward direction) CCW direction
the positioning address Negative value (Reverse direction) CW direction
1: Reverse rotation (CW) with the increase of | Positive value (Forward direction) CCW direction
the positioning address Negative value (Reverse direction) CW direction
*1 Refer to the following diagram.

CCW direction
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[FX5-SSC-S]

Regardless of the setting in "Rotation direction selection/travel direction selection (PA14)", set a positive value
when torque command is in CCW direction of servo motor and a negative value when torque command is in
CW direction of servo motor in "[Cd.150] Target torque at continuous operation to torque control mode".

If the setting is incorrect, the motor may rotate in an opposite direction.

Point ;>

» The motor rotates in a direction according to the setting in "[Cd.150] Target torque at continuous operation
to torque control mode". Set the value corresponding to the motor rotation direction in "[Cd.147] Speed limit
value at continuous operation to torque control mode".

[FX5-SSC-S]

» Speed is not limited for reverse torque generation direction.

HETorque command setting method
During the continuous operation to torque control mode, set time for the command torque to increase from 0% to "[Pr.17]

Torque limit setting value" in "[Cd.151] Torque time constant at continuous operation to torque control mode (Forward
direction)" and for the command torque to decrease from "[Pr.17] Torque limit setting value" to 0% in "[Cd.152] Torque time
constant at continuous operation to torque control mode (Negative direction)". The value at continuous operation to torque
control mode switching request is valid for "[Cd.151]" and "[Cd.152]".

The command torque during the continuous operation to torque control mode is limited with "[Pr.17] Torque limit setting
value".

If torque exceeding the torque limit setting value is commanded, the warning "Torque limit value over" (warning code: 09E4H
[FX5-SSC-S], or warning code: ODA4H [FX5-SSC-G]) occurs, and the operation is controlled with the torque limit setting
value.

Confirm the command torque to servo amplifier with "[Md.123] Torque during command".

During the continuous operation to torque control mode, "Torque limit" ((Md.108] Servo status1: b13) does not turn ON.
Confirm the current torque value in "[Md.104] Motor current value".

n: Axis No. - 1
Monitor item Buffer memory address
[Md.108] Servo status1: b13 2477+100n
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BSpeed limit value setting method

Acceleration/deceleration is performed based on a trapezoidal acceleration/deceleration processing.

Set acceleration/deceleration time toward "[Pr.8] Speed limit value" in "[Cd.148] Acceleration time at continuous operation to
torque control mode" and "[Cd.149] Deceleration time at continuous operation to torque control mode". The value at
continuous operation to torque control mode switching is valid for "[Cd.148]" and "[Cd.149]".

"[Cd.147] Speed limit value at continuous operation to torque control mode" is limited with "[Pr.8] Speed limit value". If the
speed exceeding the speed limit value is commanded, the warning "Speed limit value over" (warning code: 0991H [FX5-SSC-
S], or warning code: 0D51H [FX5-SSC-G]) occurs, and the operation is controlled with the speed limit value.

Confirm the command speed to servo amplifier with "[Md.122] Speed during command".

v Position control mode or  Continuous operation to torque Position control mode or
A Speed control mode 1 control mode Speed control mode

I [Cd.149] Deceleration ime at |

|
|
| continuous operationto |
I
I
]
I
I

torque control mode

[Pr.8] Speed limit value il T
\

Contact with target,

1000

[Pr.8] Speed limit value =~ - - - - - oo s m oo oo

[Pr.17] Torque limit setting value F-------------------"d---—---—- -4
30.0%

[Pr.17] Torque limit setting value ----------------------------~-~-~—~-~-~—~" -~ -~ -~ —~—~—~—~———— -

[Cd.147] Speed limit value at

continuous operation 0 X 1000 >< 0

to torque control mode

[Cd.150] Target torque at
continuous operation 0 300 >< 0
to torque control mode

HPrecautions at continuous operation to torque control mode
For functions of the servo ampilifier that are not available during the continuous operation to torque control mode, refer to the

instruction manual or manual of the servo amplifier to be connected.

Point ;>

If vibration occurs during the continuous operation to torque control, lower the value of the servo parameter
"Torque feedback loop gain (PB03)" and check if the issue has been solved.

Set the system configuration with an unlimited operation range during the continuous operation to torque
control mode as a stroke limit signal of the servo amplifier cannot be used during the continuous operation to
torque control mode.

Use the software stroke limit function on the Simple Motion module/Motion module side to restrict the set
position.

206 6 EXPANSION CONTROL
6.1 Speed-torque Control



ESpeed during continuous operation to torque control mode
The speed during the continuous operation to torque control mode is controlled with an absolute value of the value set in

"[Cd.147] Speed limit value at continuous operation to torque control mode" as command speed. When the speed reaches the

absolute value of "[Cd.147] Speed limit value at continuous operation to torque control mode", "Speed limit" ((Md.119] Servo

status2: b4) turns ON.
n: Axis No. - 1

Monitor item

Buffer memory address

[Md.119] Servo status2: b4

2476+100n

In addition, "[Cd.147] Speed limit value at continuous operation to torque control mode" is limited with "[Pr.8] Speed limit

value". If the command speed exceeding the speed limit value is set, the warning "Speed limit value over" (warning code:
0991H [FX5-SSC-S], or warning code: 0D51H [FX5-SSC-G]) occurs, and the operation is controlled with the speed limit

value.

Point

The actual motor speed may not reach the command speed depending on the machine load situation during

the continuous operation to torque control mode.

BECommand position value during continuous operation to torque control mode
"[Md.20] Command position value", "[Md.21] Machine feed value" and "[Md.101] Actual position value" are updated even in

the continuous operation to torque control mode.

If the command position value exceeds the software stroke limit, the error "Software stroke limit +" (error code: 1993H [FX5-
SSC-8], or error code: 1A93H [FX5-SSC-G]) or "Software stroke limit -" (error code: 1995H [FX5-SSC-S], or error code:
1A95H [FX5-SSC-G]) occurs and the operation switches to the position control mode. Invalidate the software stroke limit to

execute one-way feed.

EStop cause during continuous operation to torque control mode
The operation for stop cause during continuous operation to torque control mode is shown below.

Item

Operation during continuous operation to torque control mode

"[Cd.180] Axis stop" turned ON.

Stop signal of "[Cd.44] External input signal operation
device (Axis 1 to 8)" turned ON.

The speed limit value commanded to servo amplifier is "0" regardless of the setting value of
"[Cd.147] Speed limit value at continuous operation to torque control mode". The mode switches
to the position control mode when "Zero speed" of "[Md.119] Servo status2" turns ON, and the
operation immediately stops. (Deceleration processing is not executed.)

The value of command torque is not changed. It might take time to reach the speed "0" depending
on the current torque command value.

"[Cd.191] All axis servo ON" turned OFF.

"[Cd.100] Servo OFF command" turned ON.

The servo OFF is not executed during the continuous operation to torque control mode. The
command status when the mode is switched to the position control mode becomes valid.

The current value reached the software stroke limit.

The position of the motor reached the hardware stroke
limit.

"[Cd.190] PLC READY" turned OFF.

One of the following errors occurs. The mode switches to the position control mode at the current
position, and the operation immediately stops. (Deceleration processing is not executed.)’1
[FX5-SSC-8] Error code: 1900H, 1904H, 1906H, 1993H, 1995H

[FX5-SSC-G] Error code: 1A00H, 1A04H, 1A06H, 1A93H, 1A95H

When the operation immediately stops, the motor may start hunting depending on the motor
speed. Therefore, be sure not to reach the limit in high speed and not to turn OFF the "[Cd.190]
PLC READY".

Command discard was detected on the servo amplifier.

[FX5-SSC-G]

An error (error code: 1BE6GH) occurs. The mode switches to the position control mode at the
current position, and the operation immediately stops. (Deceleration processing is not executed.)
When the operation immediately stops, the motor may start hunting depending on the motor
speed. Therefore, be sure not to reach the limit in high speed and not to turn OFF the "[Cd.190]
PLC READY".

The forced stop input to Simple Motion module/Motion
module.

The emergency stop input to servo amplifier.

The servo alarm occurred.

The mode switches to the position control mode when the servo OFF (Servo ON of "[Md.108]
Servo status1” turns OFF) is executed. !

(While the servo amplifier is servo OFF, even if the mode is switched to position control mode, the
servo motor immediately stops.)

The servo amplifier's power supply turned OFF.

Stop processing of the controller is immediate stop. (The mode is set to the position control mode
at the servo amplifier's power supply ON again.)

*1  When the mode has switched from the speed control mode to the continuous operation to torque control mode, the mode switches to
the position control mode after switching the speed control mode once. Therefore, it takes the following time to switch to the position

control mode.

Switching time for the speed control mode + Switching time for the position control mode
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Servo OFF command valid function during speed-torque control
[FX5-SSC-G]

"Servo OFF command valid function" is the function that enables "[Cd.100] Servo OFF command" and "[Cd.191] All axis servo
ON" to be accepted during the speed control mode, the torque control mode, and the continuous operation to torque control

mode.

When using this function, sevo amplifiers can be set to servo OFF without using dynamic brake.

It is possible to select valid or invalid on "[Cd.100] Servo OFF command" and "[Cd.191] All axis servo ON" during speed/
torque/continuous operation to torque control by selecting "[Pr.112] Servo OFF command valid/invalid setting". When "1:
Servo OFF command in speed/torque control valid" is set to "[Pr.112] Servo OFF command valid/invalid setting", the servo
OFF command will be valid. When "0: Servo OFF Command Invalid" is set to "[Pr.112] Servo OFF command valid/invalid
setting", the servo OFF command will be invalid.

The setting value of "[Pr.112] Servo OFF command valid/invalid setting" is to be valid at control mode switching.

At servo OFF command valid, the target axis is set to be servo OFF when "1:Servo OFF" is set to "[Cd.100] Servo OFF
command" or "[Cd.191] All axis servo ON" is set to OFF. The control mode during servo OFF carries over the control mode at
servo OFF command execution.

Precautions

For a safe operation, execute "[Cd. 100] Servo OFF command" while not braking with the dynamic brake and turning servo
OFF will not cause any problems.

Relevant buffer memory

EDetailed parameter 2

n: Axis No. -1
Setting item Setting value Buffer memory address
Axis 1 to axis 8
[Pr.112] Servo OFF command valid/invalid bit0 0: Servo OFF command invalid 112+150n
setting'1 1: Servo OFF command in speed/torque control valid
bit1 or later Not used?

*1 Saved to the flash ROM by Flash ROM write by the "[Cd.1] Flash ROM write request" or the engineering tool.
*2 When other than bit0 is ON, it operates with the setting "0: Servo OFF Command Invalid".

HBAXxis control data

n: Axis No. -1
Setting item Setting detail Buffer memory address
Axis 1 to axis 8
[Cd.100]Servo OFF command 0: Servo ON 4351+100n
1: Servo OFF
[Cd.191]All axis servo ON 0: Servo OFF 5951
1: Servo ON
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Stop cause

When "1: Servo OFF command in speed/torque control valid" is set to "[Pr.112] Servo OFF command valid/invalid setting", the

operation at stop cause occurrence is as follows.

EStop cause during speed control mode

Setting item

Operation during speed control mode

"[Cd.180] Axis stop” turned ON.

Stop signal of "[Cd.44] External input signal operation
device" turned ON.

The motor decelerates to speed "0" according to the setting value of "[Cd.142] Deceleration time
at speed control mode". The mode switches to the position control mode when "Zero speed" of
"[Md.119] Servo status 2" turns ON, and the operation stops.

During Servo OFF, the stop signal is not accepted even if "[Cd.180] Axis stop" turned ON.

"[Cd.191] All axis servo ON" turned OFF.

The servo turned OFF and the speed control mode will continue. It will be braked by the dynamic
brake at the stop by the servo OFF.
The speed control mode can be continued after servo ON.

"[Cd.100] Servo OFF command” turned OFF.

The servo turned OFF and the speed control mode will continue. It will not be braked by the
dynamic brake at the stop by the servo OFF.
The speed control mode can be continued after servo ON.

The current value reached the software stroke limit.

The position of the motor reached the hardware stroke
limit.

"[Cd.190] PLC READY" turned OFF.

Command discard was detected on the servo ampilifier.

An error (error code: 1A00H, 1A04H to 1A07H, 1A93H, 1A95H, 1BE6H) occurs. The mode
switches to the position control mode at the current position, and the operation immediately stops.
(Deceleration processing is not executed.)

While the servo amplifier is servo OFF, an error does not occur even if any operation on the left is
performed.

The forced stop input to Motion module.

The emergency stop input to servo amplifier.

Stop processing of the controller is immediate stop. (Speed control mode will continue. It can be
possible to continue after the cause is removed.)

The servo alarm occurred.

The mode switches to the position control mode when the servo OFF (Servo ON of "[Md.108]
Servo status 1" turns OFF) is executed. (While the servo amplifier is servo OFF, even if the mode
is switched to position control mode, the servo motor immediately stops.)

The servo amplifier's power supply turned OFF.

Stop processing of the controller is immediate stop. (The mode is set to the position control mode
at the servo amplifier's power supply ON again.)

EStop cause during torque control mode

Setting item

Operation during torque mode

"[Cd.180] Axis stop" turned ON.

Stop signal of "[Cd.44] External input signal operation
device" turned ON.

The speed limit value commanded to servo amplifier is "0" regardless of the setting value of
"[Cd.146] Speed limit value at torque control mode". The mode switches to the position control
mode when "Zero speed" of "[Md.119] Servo status 2" turns ON, and the operation immediately
stops. (Deceleration processing is not executed.)

The value of command torque is not changed. It might take time to reach the speed "0" depending
on the current torque command value. During Servo OFF, the stop signal is not accepted even if
"[Cd.180] Axis stop" turned ON.

"[Cd.191] All axis servo ON" turned OFF.

The servo turned OFF and the torque control mode will continue. It will be braked by the dynamic
brake at the stop by the servo OFF. The torque control mode can be continued after servo ON.

"[Cd.100] Servo OFF command" turned ON.

The servo turned OFF and the torque control mode will continue. It will not be braked by the
dynamic brake at the stop by the servo OFF. The torque control mode can be continued after
servo ON.

The current value reached the software stroke limit.

The position of the motor reached the hardware stroke
limit.

"[Cd.190] PLC READY" turned OFF.

Command discard was detected on the servo ampilifier.

An error (error code: 1A00H, 1A04H to 1A07H, 1A93H, 1A95H, 1BE6H) occurs. The mode
switches to the position control mode at the current position, and the operation immediately stops.
(Deceleration processing is not executed.)

While the servo amplifier is servo OFF, an error does not occur even if any operation on the left is
performed.

The forced stop input to Motion module.

The emergency stop input to servo amplifier.

Stop processing of the controller is immediate stop. (Torque control mode will continue after the
cause is removed.)

The servo alarm occurred.

The mode switches to the position control mode when the servo OFF (Servo ON of "[Md.108]
Servo status 1" turns OFF) is executed. (While the servo amplifier is servo OFF, even if the mode
is switched to position control mode, the servo motor immediately stops.

The servo amplifier's power supply turned OFF.

Stop processing of the controller is immediate stop. (The mode is set to the position control mode
at the servo amplifier's power supply ON again.)
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EStop cause during continuous operation to torque control mode

Item

Operation during continuous operation to torque control mode

"[Cd.180] Axis stop" turned ON.

Stop signal of "[Cd.44] External input signal operation
device" turned ON.

The speed limit value commanded to servo amplifier is "0" regardless of the setting value of
"[Cd.147] Speed limit value at continuous operation to torque control mode". The mode switches
to the position control mode when "Zero speed” of "[Md.119] Servo status 2" turns ON, and the
operation immediately stops. (Deceleration processing is not executed.)

The value of command torque is not changed. It might take time to reach the speed "0" depending
on the current torque command value.

"[Cd.191] All axis servo ON" turned OFF.

The servo turned OFF and the continuous control to torque control mode will continue. It will be
braked by dynamic brake at the stop by the servo OFF. The continuous control to torque control
can be continued after servo ON.

"[Cd.100] Servo OFF command" turned ON.

The servo turned OFF and the continuous control to torque control mode will continue. It will not
be braked by dynamic brake at the stop by the servo OFF. The continuous operation to torque
control can be continued after servo ON.

The current value reached the software stroke limit.

The position of the motor reached the hardware stroke
limit.

"[Cd.190] PLC READY" turned OFF.

Command discard was detected on the servo amplifier.

An error (error code: 1A00H, 1A04H to 1A07H, 1A93H, 1A95H, 1BE6H) occurs. The mode
switches to the position control mode at the current position, and the operation immediately stops.
(Deceleration processing is not executed.) When the operation immediately stops, the motor may
start hunting depending on the motor speed. Therefore, be sure not to reach the limit in high
speed and not to turn OFF "[Cd.190] PLC READY".

While the servo amplifier is servo OFF, an error does not occur even if any operation on the left is
performed.

The forced stop input to Motion module.

The emergency stop input to servo amplifier.

Stop processing of the controller is immediate stop.(Torque control mode will continue. It can be
possible to continue after the cause is removed.)

The servo alarm occurred.

The mode switches to the position control mode when the servo OFF (Servo ON of "[Md.108]
Servo status 1" turns OFF) is executed. (While the servo amplifier is servo OFF, even if the mode
is switched to position control mode, the servo motor immediately stops.)

The servo amplifier's power supply turned OFF.

Stop processing of the controller is immediate stop. (The mode is set to the position control mode
at the servo amplifier's power supply ON again.)

Operation timing

The following shows the operation of the speed torque control mode in case of setting "1: Servo OFF Command in Speed/

Torque Control Valid Function" in "[Pr.112] Servo OFF command valid/invalid setting". The operation at torque control mode or

continuous operation to torque control mode is the same as that operation.

\

200.00 r/min

[Cd.138] Control mode switching request

[Cd.139] Control mode setting

[Cd.140] Command speed at speed

control mode
BUSY signal

[Md.26] Axis operation status

Control mode
(IMd.108] Servo status 1: b2, b3)

[Pr.112] Servo OFF command

valid/invalid setting

[Cd.100] Servo OFF command

Servo ON ON

X

(IMd.108] Servo status 1: b1)

OFF

*1 Switching time differs depending on the specification of the servo amplifier.
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» The following shows the operation in case of switching from the position control mode to speed control mode during servo
OFF command. The operation when switching from the position control mode to torque control mode or continuous
operation to torque control mode is the same as that operation.

[Cd.138] Control mode switching request 0 >§ 0
[Cd.139] Control mode setting 0 X )

BUSY signal OFF

[Md.26] Axis operation status 0 >< 21 31

Control mode
([Md.108] Servo status 1: b2, b3)

[0, 0] [0, 1]

[Pr.112] Servo OFF command 0o X 1
valid/invalid setting

X
X

[Cd.100] Servo OFF command 0

Servo ON ON

([Md.108] Servo status 1: b1) OFF

*1 Switching time differs depending on the specification of the servo amplifier.

Control mode switching during servo OFF

The position control mode can be switched to speed-torque-continuous operation to torque control mode, and the speed

control mode < torque control mode switching*1 can be performed during servo OFF in case of setting "1: Servo OFF
Command in Speed/Torque Control Valid Function" in "[Pr.112] Servo OFF command valid/invalid setting".
The control mode cannot be switched during continuous operation to torque control mode.

A\ 4

\4

Warning "Control mode switching not
possible" (warning: 0DABH) detection

Torque control mode < X

\
1
! | Speed control mode | 4 X i
hl 1
(N ! :
Position i i 1
N i 1 Warning "Control mode switching not Contm_uous ,
control 4 1 o2 . . operation to|
mode < ! possible" (warning: ODABH) detection H
1
l :
! 1
, (Toraseconvel moce ;

.

*1 The operation differs depending on the software version.

Software version Operation

1.003 or later The speed control mode < torque control mode switching during servo OFF is possible.

1.002 or earlier For the speed control mode <> torque control mode switching during servo OFF, the warning "Control mode switching not
possible" (warning code: 0DABH) is detected.
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Precautions during operation

When the speed control or torque control, the control mode cannot be switched to during servo OFF. If "1: Switching
request" is set in "[Cd.138] Control mode switching request", the warning "Control mode switching not possible" (warning
code: ODABH) will be detected. However, in case of satisfying the following conditions, switching from speed-torque control
mode to continuous operation to torque control mode can be possible during servo OFF.

« "[Md.26] Axis operation status” is standstill or stopping

* "[Cd.180] Axis stop” is OFF

* No error occurred

« Driver communication function is not used [FX5-SSC-S]

In the continuous operation to torque control mode, the control mode cannot be switched during servo OFF. If "1: Switching
request" is set in "[Cd.138] Control mode switching request", the warning "Control mode switching not possible" (warning
code: 0DABH) will be detected. However, in case of satisfying the following conditions, switching from continuous operation
to torque control mode to speed control mode can be possible.

« The current control mode is continuous operation to torque control mode and the previous control mode is positioning control mode

* During zero speed ([Md.119] Servo status 2: b3) is OFF

» Servo amplifier is connected

« No immediately stop cause

 "1: ON conditions invalid during zero speed at mode switching" is set in "Condition selection at mode switching (b12 to b15)" of "[Pr.90] Operation setting for

speed-torque control mode". [FX5-SSC-S]

« "1: According to the Servo Amplifier Specification" is set in "Condition selection at mode switching (b12 to b15)" of "[Pr.90] Operation setting for speed-torque

control mode" and also "ZSP disabled selection at control switching" of MR-J5-G servo parameter "Function selection C-E (PC76)" is "1: Disabled". [FX5-
SSC-G]

212

When the setting is "[Md.26] Axis operation status" is "30: Control mode switch" or "[Md.124] Control mode switching
status" is other than "0: Not during control mode switching”, the servo OFF command will not be accepted. Request the
servo OFF command after completing the control mode switching.

If the value other than "0: Servo OFF Command Invalid" or "1: Servo OFF Command in Speed/Torque Control Valid" is set
in "[Pr.112] Servo OFF command valid/invalid setting", it will be processed as "0: Servo OFF command invalid".

The immediate stop cannot be accepted after the servo OFF. However, if the stop cause is the cause involved with
switching to position control mode, the control mode will be switched to position control mode.

When the axis is stopped with the servo OFF status during speed-torque-continuous operation to torque control mode, the
operation of the each control mode will be restarted at the point of removing the stop causes.

When "1: Servo OFF Command in Speed/Torque Control Valid" is set in "[Pr.112] Servo OFF command valid/invalid setting"
and it becomes servo OFF by "[Cd.100] Servo OFF command", dynamic brake is not performed. Make sure that there is no
problem even the servo motor is not braked by the dynamic brake and then execute "[Cd.100] Servo OFF command"
because it is dangerous.
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6.2 Advanced Synchronous Control

"Advanced synchronous control" can be achieved using software instead of controlling mechanically with gear, shaft, speed
change gear or cam, etc.

"Advanced synchronous control" synchronizes movement with the input axis (servo input axis, command generation axis, or
synchronous encoder axis), by setting "the parameters for advanced synchronous control" and starting synchronous control
on each output axis.

Refer to the following for details of advanced synchronous control.

[TIMELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Advanced Synchronous Control)
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[ CONTROL SUB FUNCTIONS

The details and usage of the "sub functions" added and used in combination with the main functions are explained in this

chapter.

A variety of sub functions are available, including functions specifically for machine home position return and generally related

functions such as control compensation, etc. More appropriate, finer control can be carried out by using these sub functions.

Each sub function is used together with a main function by creating matching parameter settings and programs. Read the

execution procedures and settings for each sub function, and set as required.

7.1

Outline of Sub Functions

"Sub functions" are functions that compensate, limit, add functions, etc., to the control when the main functions are executed.

These sub functions are executed by parameter settings, operation from the engineering tool, sub function programs, etc.

Outline of sub functions

The following table shows the types of sub functions available.

Sub function

Details

Functions characteristic
to machine home
position return

Home position return retry
function

This function retries the home position return with the upper/lower limit switches during machine
home position return. This allows machine home position return to be carried out even if the axis is
not returned to before the proximity dog with JOG operation, etc.

Home position shift
function

After returning to the machine home position, this function compensates the position by the
designated distance from the machine home position and sets that position as the home position
address.

Functions that
compensate control

Backlash compensation
function

This function compensates the mechanical backlash. Feed command 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.

When the movement amount per pulse is set, a flexible positioning system that matches the machine
system can be structured.

Near pass function “

This function suppresses the machine vibration when the speed is changed during continuous path
control in the interpolation control.

Functions that limit
control

Speed limit function

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

Torque limit function

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

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 positioning for that command.

Hardware stroke limit
function

This function carries out deceleration stop with the hardware stroke limit switch.

Forced stop function

This function stops all axes of the servo amplifier with the forced stop signal.

Functions that change
control details

Speed change function

This function changes the speed during positioning.
Set the changed speed in the speed change buffer memory ([Cd.14] New speed value), and change
the speed with the speed change request ([Cd.15] Speed change request).

Override function

This function changes the speed by a designated percentage during positioning. This is executed
using "[Cd.13] Positioning operation speed override".

Acceleration/deceleration
time change function

This function changes the acceleration/deceleration time during speed change.

Torque change function

This function changes the "torque limit value" during control.

Target position change
function

This function changes the target position during the execution of positioning. At the same time, this
also can change the speed.

Functions related to
positioning start

Pre-reading start function

This function shortens the virtual start time.

Absolute position system function

This function restores the absolute position of designated axis.
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Sub function

Details

Functions related to
positioning stop

Stop command processing
for deceleration stop
function

This function selects a deceleration curve when a stop cause occurs during deceleration stop
processing to speed 0.

Continuous operation
interrupt function

This function interrupts continuous operation. When this request is accepted, the operation stops
when the execution of the current positioning data is completed.

Step function

This function temporarily stops the operation to confirm the positioning operation during debugging,
etc.
The operation can be stopped at each "automatic deceleration" or "positioning data".

Other functions

Skip function

This function stops the positioning being executed (decelerates to a stop) when the skip signal is
input, and carries out the next positioning.

M code output function

This function issues a command for a sub work (clamp or drill stop, tool change, etc.) according to the
code No. (0 to 65535) that can be set for each positioning data.
The M code output timing can be set for each positioning data.

Teaching function

This function stores the address positioned with manual control into the positioning address ([Da.6]
Positioning address/movement amount) having the designated positioning data No.

Command in-position
function

This function calculates the remaining distance for the Simple Motion module/Motion module to reach
the positioning stop position, and when the value is less than the set value, sets the "command in-
position flag".

When using another sub work before ending the control, use this function as a trigger for the sub
work.

Acceleration/deceleration
processing function

This function adjusts the control acceleration/deceleration.

Deceleration start flag
function

This function turns ON the flag when the constant speed status or acceleration status switches to the
deceleration status during position control, whose operation pattern is "Positioning complete”, to
make the stop timing known.

Speed control 10 x
multiplier setting for
degree axis function

This function executes the positioning control by the 10 x speed of the command speed and the
speed limit value when the setting unit is "degree".

Operation setting for
incompletion of home
position return function

This function is provided to select whether positioning control is operated or not when the home
position return request flag is ON.

Servo ON/OFF

Servo ON/OFF

This function executes servo ON/OFF of the servo amplifiers connected to the Simple Motion
module/Motion module.

Follow up function

This function monitors the motor rotation amount with the servo turned OFF, and reflects it on the
command position value.

*1

be invalid with parameters.

The near pass function is featured as standard and is valid only for setting continuous path control for position control. It cannot be set to
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7.2 Sub Functions Specifically for Machine Home
Position Return

The sub functions specifically for machine home position return include the "home position return retry function" and "home

position shift function". Each function is executed by parameter setting.

Home position return retry function [FX5-SSC-S]

When the workpiece goes past the home position without stopping during positioning control, it may not move back in the

direction of the home position although a machine home position return is commanded, depending on the workpiece position.
This normally means the workpiece has to be moved to a position before the proximity dog by a JOG operation, etc., to start
the machine home position return again. However, by using the home position return retry function, a machine home position
return can be carried out regardless of the workpiece position.

Control details

The following drawing shows the operation of the home position return retry function.

HBHome position return retry point return retry operation when the workpiece is within the range
between the upper and lower limits.

Limit signal OFF

N\ \

Hardware limit switch

Proximity dog

Zero signal U U

1. The movement starts in the "[Pr.44] Home position return direction" by a machine home position return start.
2. The operation decelerates when the limit signal OFF is detected.

3. After stopping due to the limit signal OFF detection, the operation moves at the "[Pr.46] Home position return speed"” in
the opposite direction of the "[Pr.44] Home position return direction".

4. The operation decelerates when the proximity dog turns OFF.

5. After stopping due to the proximity dog OFF, a machine home position return is carried out in the "[Pr.44] Home position
return direction". (The zero point of the encoder must be passed at least once depending on the home position return
method.)

6. Machine home position return completion.
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HBHome position return retry operation when the workpiece is outside the range between the
upper and lower limits.

* When the direction from the workpiece to the home position is the same as the "[Pr.44] Home position return direction”, a
normal machine home position return is carried out. The example shown below is for when "0: Positive direction” is set in
"[Pr.44] Home position return direction".

/ f—Ta\

A Machine home position return start

|
|
T
|
S l
[Pr.44] Home position return direction :
|
|
|

Hardware lower limit switch

m Proximity dog
Zero signal

Movement range

» When the direction from the workpiece to the home position is the opposite direction from the "[Pr.44] Home position return
direction", the operation carries out a deceleration stop when the proximity dog turns OFF, and then carries out a machine
home position return in the direction set in "[Pr.44] Home position return direction". The example shown below is for when
"0: Positive direction" is set in "[Pr.44] Home position return direction".

\/—\Machine home position return start
\ h
B

Home position/
[Pr.44] Home position

return direction

Hardware lower limit switch

\
\

Proximity dog

Zero signal

Movement range

Pointp

» When the "0: Positive direction" is selected in "[Pr.44] Home position return direction", the upper limit switch
is set to the limit switch in the home position return direction.

* When the "1: Negative direction" is selected in "[Pr.44] Home position return direction", the lower limit switch
is set to the limit switch in the home position return direction.

« If inverting the install positions of upper/lower limit switches, hardware stroke limit function cannot be
operated properly. If any problem is found for home position return operation, review "Rotation direction
selection/travel direction selection (PA14)" and the wiring for the upper/lower limit switch.
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ESetting the dwell time during a home position return retry

The home position return retry function can perform such function as the dwell time using "[Pr.57] Dwell time during home
position return retry" when the reverse run operation is carried out due to detection by the limit signal for upper and lower
limits and when the machine home position return is executed after the proximity dog is turned OFF to stop the operation.
"[Pr.57] Dwell time during home position return retry" is validated when the operation stops at the "A" and "B" positions in the
following drawing. (The dwell time is the same value at both positions "A" and "B".)

[Pr.44] Home position return direction Stop by limit signal detection
_—

Machine home
position return
executed again

B

Home position

return start

Stop by proximity dog OFF

Reverse run operation after
limit signal detection

Limit signal OFF I

Hardware limit switch

Machine home position |

Proximity dog

Zero signal

Precaution during control

» The following table shows whether the home position return retry function may be executed by the "[Pr.43] Home position

return method".

[Pr.43] Home position return method Execution status of home position return retry function
Proximity dog method O: Execution possible
Count method 1 O: Execution possible
Count method 2 O: Execution possible

Data set method —

X

Scale origin signal detection method : Execution not possible

Driver home position return method —

+ Always establish upper/lower limit switches at the upper/lower limit positions of the machine. If the home position return
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 so that the servo amplifier power turns OFF by the upper/lower limit switches. If the servo
amplifier power is turned OFF, the home position return retry cannot be carried out.

» The operation decelerates upon detection of the hardware limit signal, and the movement starts in the opposite direction. In
this case, however, the error "Hardware stroke limit (+)" (error code: 1904H [FX5-SSC-S], or error code: 1A04H [FX5-SSC-
G]) or "Hardware stroke limit (-)" (error code: 1906H [FX5-SSC-S], or error code: 1A06H [FX5-SSC-G]) does not occur.

Point >

The settings of the upper/lower stroke limit signal are shown below. The home position return retry function
can be used with either setting. (=5~ Page 246 Hardware stroke limit function)

» External input signal of servo amplifier

» External input signal via CPU (buffer memory of Simple Motion module)
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Setting method

To use the "home position return retry function”, set the required details in the parameters shown in the following table, and

write them to the Simple Motion module.

When the parameters are set, the home position return retry function will be added to the machine home position return
control. The set details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY". Set "[Pr.57] Dwell time
during home position return retry" according to the user's requirements.

Setting item Setting | Setting details Factory-set initial
value value

[Pr.48] Home position return retry 1 Set "1: Carry out home position return retry by limit switch". 0

[Pr.57] Dwell time during home position - Set the deceleration stop time during home position return retry. 0

return retry

(Random value between 0 and 65535 (ms))

Refer to the following for the setting details.
(=5~ Page 427 Basic Setting

Point/®

« Parameters are set for each axis.

« It is recommended that the parameters be set whenever possible with the engineering tool. Execution by a

program uses many programs and devices. The execution becomes complicated, and the scan times will

increase.
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Home position shift function [FX5-SSC-S]

When a machine home position return is carried out, the home position is normally established using the proximity dog and
zero signal. However, by using the home position shift function, the machine can be moved a designated movement amount
from the position where the zero signal was detected. A mechanically established home position can then be interpreted at
that point.

Control details

The following drawing shows the operation of the home position shift function.

[Pr.44] Home position return direction

[Pr.46] Home position ---------- - g Speed selected by the "[Pr.56] Speed
return speed designation during home position shift"

Machine home ~ — [ oo
position return start

""""""""" | <—[Pr.47] Creep speed

\;[Pr.%] Home position shift amount

Proximity dog

Zero signal

Setting range for the home position shift amount

Set the home position shift amount within the range from the detected zero signal to the upper/lower limit switches.

Setting range of the
negative home

iposition shift amounts Setting range of the positive home position shift amount I
1 Address 1 Address 1
I decrease <—+—> increase I
| direction direction |

Proximity dog @

Upper limit switch

Lower limit switch

Zero signal

-
[Pr.44] Home position return direction

z
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Movement speed during home position shift

When using the home position shift function, the movement speed during the home position shift is set in "[Pr.56] Speed

designation during home position shift". The movement speed during the home position shift is selected from either the
"[Pr.46] Home position return speed" or the "[Pr.47] Creep speed". For the acceleration/deceleration time, the value specified
in "[Pr.51] Home position return acceleration time selection" or "[Pr.52] Home position return deceleration time selection” is
used.

The following drawings show the movement speed during the home position shift when a mechanical home position return is
carried out by the proximity dog method.

BHome position shift operation at the "[Pr.46] Home position return speed” (When "[Pr.56]
Speed designation during home position shift" is 0)

[Pr.44] Home position [Pr.46] Home position
v return direction return speed
******************* When the "[Pr.53] Home position
shift amount” is positive

l": /
| Home position
I' :
Machine home position \ ! \
. 1
return start . ‘. | When the "[Pr.53] Home position

shift amount” is negative

Proximity dog

Zero signal

BHome position shift operation at the "[Pr.47] Creep speed"” (When "[Pr.56] Speed designation
during home position shift" is 1)

[Pr.44] Home position
v return direction

When the "[Pr.53] Home position

\PM?] Creep speed ‘\ / shift amount” is positive

vy

Home position

Machine home position

return start When the "[Pr.53] Home position

Proximity dog shift amount" is negative

Zero signal

Precautions during control

» The following data are set after the home position shift amount is complete.

* Home position return complete flag ([Md.31] Status: b4)
* [Md.20] Command position value

* [Md.21] Machine feed value

« [Md.26] Axis operation status

Home position return request flag ((Md.31] Status: b3) is reset after completion of the home position shift.
+ "[Pr.53] Home position shift amount" is not added to "[Md.34] Movement amount after proximity dog ON". The movement
amount immediately before the home position shift operation, considering proximity dog ON as "0", is stored.
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Setting method

To use the "home position shift function”, set the required details in the parameters shown in the following table, and write

them to the Simple Motion module.

When the parameters are set, the home position shift function will be added to the machine home position return control. The
set details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY".

Setting item Setting | Setting details Factory-set initial
value value

[Pr.53] Home position shift amount — Set the shift amount during the home position shift. 0

[Pr.56] Speed designation during - Select the speed during the home position shift 0

home position shift

0: [Pr.46] Home position return speed
1: [Pr.47] Creep speed

Refer to the following for the setting details.

=P

Point ;>
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» Parameters are set for each axis.
« It is recommended that the parameters be set whenever possible with the engineering tool. Execution by a
program uses many programs and devices. The execution becomes complicated, and the scan times will

increase.
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7.3  Functions for Compensating the Control

The sub functions for compensating the control include the "backlash compensation function", "electronic gear function", and
"near pass function". Each function is executed by parameter setting or program creation and writing.

Backlash compensation function

The "backlash compensation function" compensates the backlash amount in the mechanical system.

Control details

When the backlash compensation amount is set, an extra amount of command equivalent to the set backlash amount is

output every time the movement direction changes.
The following drawing shows the operation of the backlash compensation function.

Worm gear

Workpiece

[Pr.11] Backlash compensation amount

Precautions during control

» The feed command of the backlash compensation amount are not added to the "[Md.20] Command position value" or
"[Md.21] Machine feed value".
Always carry out a machine home position return before starting the control when using the backlash compensation

function (when "[Pr.11] Backlash compensation amount" is set). The backlash in the mechanical system cannot be correctly
compensated if a machine home position return is not carried out.

Backlash compensation, which includes the movement amount and "[Pr.11] Backlash compensation amount", is output the
moment at the moving direction changes.

For details on the setting, refer to the following.

[Z=~ Page 444 [Pr.11] Backlash compensation amount

Backlash compensation cannot be made when the speed control mode, torque control mode or continuous operation to
torque control mode.

In an axis operation such as positioning after home position return, whether the backlash compensation is necessary or not
is judged from "[Pr.44] Home position return direction" of the Simple Motion module/Motion module. When the positioning is
executed in the same direction as "[Pr.44] Home position return direction", the backlash compensation is not executed.
However, when the positioning is executed in the reverse direction against "[Pr.44] Home position return direction”, the
backlash compensation is executed.

7 CONTROL SUB FUNCTIONS 22
7.3 Functions for Compensating the Control 3



Setting method

To use the "backlash compensation function”, set the "backlash compensation amount" in the parameter shown in the
following table, and write it to the Simple Motion module/Motion module.

The set details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY".

Setting item Setting | Setting details Factory-set initial value
value
[Pr.11] Backlash compensation | —» Set the backlash compensation amount. 0
amount
[Pr.44] Home position return - Set the same direction as the last home position return direction of the | 0
direction servo amplifier when using the driver home position return method.

Refer to the following for the setting details.
(=5~ Page 427 Basic Setting

Point/@

» Parameters are set for each axis.
« It is recommended that the parameters be set whenever possible with the engineering tool. Execution by a
program uses many programs and devices. The execution becomes complicated, and the scan times will

increase.
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Electronic gear function

The "electronic gear function" adjusts the actual machine movement amount and number of pulse output to servo amplifier

according to the parameters set in the Simple Motion module/Motion module.

The "electronic gear function" has the following three functions ([A] to [C]).

[A] During machine movement, the function increments in the Simple Motion module/Motion module values less than one
pulse that could not be output, and outputs the incremented amount when the total incremented value reached one pulse or
more.

[B] When machine home position return is completed, current value changing is completed, speed control is started (except
when command position value is updated), or fixed-feed control is started, the function clears to "0" the cumulative values of
less than one pulse which could not be output. (If the cumulative value is cleared, an error will occur by a cleared amount in
the feed machine value. Control can be constantly carried out at the same machine movement amount, even when the fixed-
feed control is continued.)

[C] The function compensates the mechanical system error of the command movement amount and actual movement amount
by adjusting the "electronic gear". (The "movement amount per pulse" value is defined by "[Pr.2] Number of pulses per
rotation (AP)", "[Pr.3] Movement amount per rotation (AL)" and "[Pr.4] Unit magnification (AM)".)

The Simple Motion module/Motion module automatically carries out the processing for [A] and [B].

[FX5-SSC-G]

The "Electronic gear function" section in this chapter is different from the "Electronic gear function" of the servo amplifier. For
the "Electronic gear function" of the servo amplifier, refer to the manual of the servo ampilifier.

For MR-J5(W)-G: LTIMR-J5 User’'s Manual(function)

Precautions

[FX5-SSC-G]

The setting for the electronic gear of the servo amplifier is limited depending on the resolution of the encoder. For details, refer
to the following.

(==~ Page 820 Devices Compatible with CC-Link IE TSN [FX5-SSC-G]

Basic concept of the electronic gear

The electronic gear is an item which determines how many rotations (rotations by how many pulses) the motor must make in

order to move the machine according to the programmed movement amount.

Simple Motion module
/Motion module

| Reduction ratio Machine
1 > uise h
Command Control AP Ulse Servo —»p
value unit ALxAM | <f amplifier A I /

Feedback pulse

The basic concept of the electronic gear is represented by the following expression.
[Pr.2] (Number of pulses per rotation) = AP

[Pr.3] (Movement amount per rotation) = AL

[Pr.4] (Unit magnification) = AM

Movement amount per rotation that considered unit magnification = AS

. AP AP
Electronic gear = = < e (1)

AS AL x AM
Set values for AP, AL and AM so that this related equation is established.

However, because values to be set for AP, AL and AM have the settable range, values calculated (reduced) from the above
related equation must be contained in the setting range for AP, AL and AM.
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HFor "Ball screw" + "Reduction gear"

[FX5-SSC-S]
When the ball screw pitch is 10 mm, the motor is the HG-KR (4194304 pulses/rev) and the reduction ratio is 9/44.

4
(WX 77773 rzzzz77777

Reduction ratio 9/44

First, find how many millimeters the load (machine) will travel (AS) when the motor turns one revolution (AP).

AP (Number of pulses per rotation) =4194304 [pulse]

AS (Movement amount per rotation) = Ball screw pitch x Reduction ratio
=10 [mm] x 9/44 When the control unit is

= 10000.0 [um] x 9/44 j mm", the minimum

command unit is 0.1 ym.
[FX5-SSC-G]
When the ball screw pitch is 10 mm, the motor is the HK-KT (67108864 pulses/rev) and the reduction ratio is 9/44.

Motion module

ulse Machine
P Servo amplifier pulse x 16 —
Command Control AP Control | Electronic gear numerator (PA06): 16 m
value unit AL x AM | | unit Electronic gear denominator (PAQ07): 1
pulse/16 . .
ENC Reduction ratio 9/44
pulse ‘

Feedback pulse

First, find how many millimeters the load (machine) will travel (AS) when the motor turns one revolution (AP).

AP (Number of pulses per rotation) = 67108864 [pulse] x 1/16
=4194304 [pulse]

AS (Movement amount per rotation) = Ball screw pitch x Reduction ratio
=10 [mm] x 9/44 When the control unit is

=10000.0 [um] x 9/44 j mm”, the minimum

command unit is 0.1 pm.

Point/@

When performing control for an HK-KT motor, set the servo parameters of MR-J5(W)-G as follows.
Electronic gear numerator (PA06): 16
Electronic gear denominator (PA07): 1

Substitute this for the above expression (1).

At this time, make calculation with the reduction ratio 9/44 remaining as a fraction.
AP 4194304 [pulse]
AS  10000.0 [um] x 9/44

4194304 x 44
10000.0 x 9

_ 184549376
90000.0

23068672 23068672(AP)

11250.0  11250.0(AL) x 1(AM)

_ __23068672(AP)
1125.0(AL) x 10(AM)
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Thus, AP, AL and AM to be set are as follows. These two examples of settings are only examples. There are settings other
than these examples.

Setting value Setting item
AP = 23068672 [Pr.2]
AL = 11250.0 [Pr.3]
AM =1 [Pr.4]
or
Setting value Setting item
AP = 23068672 [Pr.2]
AL = 1125.0 [Pr.3]
AM =10 [Pr.4]

EWhen "pulse” is set as the control unit

When using pulse as the control unit, set the electronic gear as follows.
AP = "Number of pulses per rotation"

AL ="Movement amount per rotation"

AM =1

[FX5-SSC-S]
When the motor is the HG-KR (4194304 pulses/rev)
[FX5-SSC-G]
When the motor is the HK-KT (67108864 pulses/rev)

Pointp

When performing control for an HK-KT motor, set the servo parameters of MR-J5(W)-G as follows.
Electronic gear numerator (PA0O6): 16
Electronic gear denominator (PA07): 1

Setting value Setting item
AP = 4194304 [Pr.2]
AL = 4194304 [Pr.3]
AM = 1 [Pr.4]
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HEWhen "degree" is set as the control unit for a rotary axis

[FX5-SSC-S]

When the rotary axis is used, the motor is HG-KR (4194304 pulses/rev) and the reduction ratio is 3/11.
[FX5-SSC-G]

When the motor is HK-KT (67108864 pulses/rev) and the reduction ratio is 3/11.

S—

Reduction ratio 3/11

First, find how many degrees the load (machine) will travel (AS) when the motor turns one revolution (AP).
[FX5-SSC-S]

AP (Number of pulses per rotation) = 4194304 [pulse]

[FX5-SSC-G]

AP (Number of pulses per rotation) = 67108864 [pulse] x1/16 = 4194304 [pulse]

Pointp

When performing control for an HK-KT motor, set the servo parameters of MR-J5(W)-G as follows.
Electronic gear numerator (PA0O6): 16
Electronic gear denominator (PA07): 1

AS (Movement amount per rotation)

= 360.00000 [degree] x Reduction ratio

= 360.00000 x 3/11

Substitute this for the above expression (1).

At this time, make calculation with the reduction ratio 3/11 remaining as a fraction.

AP 4194304 [pulse]

AS  360.00000 [degree] x 3/11

4194304 [pulse] x 11
360.00000 [degree] x 3

46137344
~1080.00000

_ 2883584 _  2883584(AP)
67.50000  67.50000(AL) x 1(AM)

_ 2883584(AP)
0.06750(AL) x 1000(AM)

Thus, AP, AL and AM to be set are as follows. These two examples of settings are only examples. There are settings other

than these examples.

Setting value Setting item
AP = 2883584 [Pr.2]
AL = 67.50000 [Pr.3]
AM =1 [Pr.4]
or
Setting value Setting item
AP = 2883584 [Pr.2]
AL = 0.06750 [Pr.3]
AM = 1000 [Pr.4]
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HEWhen "mm" is set as the control unit for conveyor drive (calculation including )

[FX5-SSC-S]

When the belt conveyor drive is used, the conveyor diameter is 135 mm, the pulley ratio is 1/3, the motor is HG-KR
(4194304 pulses/rev) and the reduction ratio is 7/53.

[FX5-SSC-G]

When the belt conveyor drive is used, the conveyor diameter is 135 mm, the pulley ratio is 1/3, the motor is HK-KT (67108864
pulses/rev) and the reduction ratio is 7/53.

@: :@ Belt conveyor $135 mm

Reduction ratio 7/53 Pulley ratio 1/3

As the travel value of the conveyor is used to exercise control, set "mm" as the control unit.

First, find how many millimeters the load (machine) will travel (AS) when the motor turns one revolution (AP).
[FX5-SSC-S]

AP (Number of pulses per rotation) = 4194304 [pulse]

[FX5-SSC-G]

AP (Number of pulses per rotation) = 67108864 [pulse] x1/16 = 4194304 [pulse]

Point ;>

When performing control for an HK-KT motor, set the servo parameters of MR-J5(W)-G as follows.
Electronic gear numerator (PA06): 16

Electronic gear denominator (PAQ7): 1
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AS (Movement amount per rotation)

= 135000.0 [um] x = x Reduction ratio

=135000.0 [um] x © x 7/53 x 1/3

Substitute this for the above expression (1).

At this time, make calculation with the reduction ratio 7/53 x 1/3 remaining as a fraction.
AP _ AP _ 4194304 [pulse]
AS AL x AM 135000.0 [um] x Tt x 7/53 x 1/3

_ 4194304 x 53 x 3
135000.0 x T x 7

_ 166723584
236250 x

Here, make calculation on the assumption that « is equal to 3.141592654.

AP _ AP _ 166723584
AS AL x AM 742201.2645075

AL has a significant number to first decimal place, round down numbers to two decimal places.

AP AP _ 166723584 166723584 (AP)

AS AL x AM 742201.2 742201.2(AL) x 1(AM)
Thus, AP, AL and AM to be set are as follows.

Setting value Setting item

AP = 166723584 [Pr.2]

AL = 742201.2 [Pr.3]

AM = 1 [Pr.4]

This setting will produce an error for the true machine value, but it cannot be helped.
This error is as follows.

[ 7422012/166723584

-1 | x100 = -8.69 x 10 [%]
23625001/166723584

AP (Number of pulses per rotation) = 4194304 [pulse]

AS (Movement amount per rotation)

=135000.0 [um] x © x Reduction ratio

=135000.0 [um] x T x 7/53 x 1/3

It is equivalent to an about 86.9 [um] error in continuous 1 km feed.
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ENumber of pulses/movement amount at linear servo use

Simple Motion module
/Motion module

Linear servo motor
Command| Control AP ulse Servo pulse ‘,—|
value unit ALxAM | |P amplifier | 1 |

pulse

1
Feedback pulse | J
Linear encoder

Calculate the number of pulses (AP) and movement amount (AL x AM) for the linear encoder in the following conditions.

Number of pulses (AP)
Movement amount (AL x AM)

Linear encoder resolution =

[Ex]

Linear encoder resolution: 0.05 [um] per pulse

1[pulse] _ Number of pulses (AP) [pulse] _ 20
0.05[um] ~ Movement amount (AL x AM) [um] ~ 1.0

Set the number of pulses in "[Pr.2] Number of pulses per rotation (AP)", the movement amount in "[Pr.3] Movement amount
per rotation (AL)", and the unit magnification in "[Pr.4] Unit magnification (AM)" in the actual setting.
Set AP, AL, AM as shown below.

When using MR-J4(W)-B [FX5-SSC-S] Set the same value in AP, AL, and AM as the value set in the servo parameter "Linear encoder
resolution - Numerator (PL02)" and "Linear encoder resolution - Denominator (PL03)". Refer to each
servo amplifier instruction manual for details.

When using MR-J4(W)-G [FX5-SSC-G] Set the same value in AP, AL, and AM as the value set in the servo parameter "Electronic gear
numerator (PA06)", "Electronic gear denominator (PAQ7)", "Linear encoder resolution - Numerator
(PLO2)" and "Linear encoder resolution - Denominator (PL03)". Refer to each servo amplifier manual for
details.

When set to the following,

Setting values

Linear encoder resolution - Numerator (PL02): 1 [um]
Linear encoder resolution - Denominator (PL03): 20 [um]
[FX5-SSC-G]

Electronic gear numerator (PA06): 1

Electronic gear denominator (PA07): 1

The values of AP, AL and AM are shown below.

Setting value Setting item
AP =20 [Pr.2]
AL=1.0 [Pr.3]
AM = 1 [Pr.4]
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The method for compensating the error

When the position control is carried out using the "Electronic gear" set in a parameter, this may produce an error between the
command movement amount (L) and the actual movement amount (L'). With Simple Motion module/Motion module, this error
is compensated by adjusting the electronic gear.

The "Error compensation amount”, which is used for error compensation, is defined as follows:

Error compensation Command movement amount (L)
amount B

Actual movement amount (L")
The electronic gear including an error compensation amount is shown below.

AP R S AP'
AL x AM L' 7 AL'xAM
—| Simple Motion module/Motion module |7

— AP g N
Command Control pulse Servo amplifier

value unit AL x AM L'
-

hN

1 if there is no error (in regular case)

Electronic gear taking an error into consideration

Simple Motion module/Motion module li

= AP' T
Command Control el pulse Servo amplifier
value unit AL' x AM'
-« <+
ECalculation example
(Conditions)
Number of pulses per rotation (AP) : 4194304 [pulse]
Movement amount per rotation (AL) : 5000.0 [um]
Unit magnification (AM) 1
(Positioning results)
Command movement amount (L) : 100 [mm]
Actual movement amount (L") 1101 [mm]
(Compensation value)
AP L B 4194304 100 _ 4194304(AP")
e —— X - = X -
AL x AM L' 5000.0 x 1 101 5050(AL") x 1(AM")

Number of pulses per rotation (AP') : 4194304 - - - [Pr.2]

Movement amount per rotation (AL') : 5050.0 « « . « [Pr.3]

Unit magnification (AM") [ [Pr.4]
Set the post-compensation "[Pr.2] Number 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 Simple Motion module/Motion module. The set
details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY".

2 2 7 CONTROL SUB FUNCTIONS
3 7.3 Functions for Compensating the Control



Near pass function

When continuous pass control is carried out using interpolation control, the near pass function is carried out.

The "near pass function" is a function to suppress the mechanical vibration occurring at the time of switching the positioning
data when continuous pass control is carried out using interpolation control.

[Near pass function]

The extra movement amount occurring at the end of each positioning data unit being continuously executed is carried over to
the next positioning data unit. Alignment is not carried out, and thus the output speed drops are eliminated, and the
mechanical vibration occurring during speed changes can be suppressed.

Because alignment is not carried out, the operation is controlled on a path that passes near the position set in "[Da.6]
Positioning address/movement amount".

Control details

The following drawing shows the path of the continuous path control by the 2-axis linear interpolation control.

HThe path of the near pass

[Da.6] Positioning address

Path of positioning

data No.3 Path of positioning data No.4

Speed dropping does not occur.

Positioning data No.3 Positioning data No.4
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Precautions during control

« If the movement amount designated by the positioning data is small when the continuous path control is executed, the
output speed may not reach the designated speed.

» The movement direction is not checked during interpolation operation. Therefore, a deceleration stops are not carried out
even if the movement direction changes. (See below) For this reason, the output will rapidly reverse when the reference
axis movement direction changes. To prevent the rapid output reversal, assign not the continuous path control "11", but the
continuous positioning control "01" to the positioning data of the passing point.

HPositioning by interpolation

A

® Positioning Positioning

S data No.1 data No.2

5}

f=

£

©

o

» Reference axis
Positioning data No.1 + -+ -+ Continuous path control

HOperation of reference axis

\%
A

Positioning data No.1 Positioning data No.2

EOperation of partner axis for interpolation

\Y
A Rapidly reverse
direction
>t
Positioning data No.1 Positioning data No.2
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7.4 Functions to Limit the Control

Functions to limit the control include the "speed limit function", "torque limit function", "software stroke limit function",
"hardware stroke limit function”, and "forced stop function". Each function is executed by parameter setting or program
creation and writing.

Speed limit function

The speed limit function limits the command speed to a value within the "speed limit value" setting range when the command

speed during control exceeds the "speed limit value".

Relation between the speed limit function and various controls

The following table shows the relation of the "speed limit function" and various controls.

O: Always set
—: Setting not required (Use the initial value or a value within the setting range.)
Control type Speed limit Speed limit value
function
Home position return | Machine home position return control @] [Pr.8] Speed limit value
control The speed limit value follows the
specifications of the servo amplifier when
using the driver home position return
method.
Fast home position return control @] [Pr.8] Speed limit value
Major positioning Position control 1-axis linear control (€}
control 2 to 4-axis linear interpolation control (€}
1-axis fixed-feed control ©)
2 to 4-axis fixed-feed control (interpolation) o
2-axis circular interpolation control (€}
1 to 4-axis speed control (€}
Speed-position switching control, Position-speed switching control | ©
Other control Current value changing — Setting value invalid
JUMP instruction, NOP instruction, LOOPto | —
LEND
Manual control JOG operation, Inching operation (€] [Pr.31] JOG speed limit value
Manual pulse generator operation — Setting is invalid
Expansion control Speed-torque control o [Pr.8] Speed limit value

Precautions during control

If any axis exceeds "[Pr.8] Speed limit value" during 2- to 4-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 the reference axis exceeds "[Pr.8] Speed limit value" during 2-axis circular interpolation control, the reference axis is
controlled with the speed limit value (The speed limit does not function on the interpolation axis side.)

If any axis exceeds "[Pr.8] Speed limit value" during 2- to 4-axis linear interpolation control or 2- to 4-axis fixed-feed 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.

Pointp

When the "reference axis speed" is set during interpolation control, set so the major axis side becomes the
reference axis. If the minor axis side is set as the reference axis, the major axis side speed may exceed the
"[Pr.8] Speed limit value".
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Setting method

To use the "speed limit function", set the "speed limit value" in the parameters shown in the following table, and write them to
the Simple Motion module/Motion module.
The set details are validated at the next start after they are written to the Simple Motion module/Motion module.

Setting item Setting | Setting details Factory-set initial value
value
[Pr.8] Speed limit - Set the speed limit value (max. speed during control). 200000
value
[Pr.31] JOG speed limit | > Set the speed limit value during JOG operation (max. speed during control). 20000
value (Note that "[Pr.31] JOG speed limit value" shall be less than or equal to "[Pr.8]
Speed limit value".)

Refer to the following for the setting details.
[=5~ Page 427 Basic Setting

Pointp

» Parameters are set for each axis.

« It is recommended that the parameters be set whenever possible with the engineering tool. Execution by a
program uses many programs and devices. The execution becomes complicated, and the scan times will
increase.
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Torque limit function

The "torque limit function” limits the generated torque to a value within the "torque limit value" setting range when the torque

generated in the servo motor exceeds the "torque limit value".
The "torque limit function" protects the deceleration function, limits the power of the operation pressing against the stopper,
etc. It controls the operation so that unnecessary force is not applied to the load and machine.

Relation between the torque limit function and various controls

The following table shows the relation of the "torque limit function" and various controls.

O: Set when required (Set to " — " when not used.)
—: Setting not required (Use the initial value or a value within the setting range.)
Control type Torque limit Torque limit value *
function
Home position return | Machine home position return control O [FX5-SSC-S]
control "[Pr.17] Torque limit setting value"
or

"[Cd.101] Torque output setting value".
After the "[Pr.47] Creep speed" is reached,
this value becomes the "[Pr.54] Home
position return torque limit value".

[FX5-SSC-G]

"[Pr.17] Torque limit setting value"

or

"[Cd.101] Torque output setting value".”2
After the "[Pr.47] Creep speed" is reached,
this value becomes the "[Pr.54] Home

position return torque limit value".”®

Fast home position return control @] "[Pr.17] Torque limit setting value"
Major positioning Position control 1-axis linear control O or
control "[Cd.101] Torque output setting value".
2 to 4-axis linear interpolation control O
1-axis fixed-feed control O
2 to 4-axis fixed-feed control (interpolation) O
2-axis circular interpolation control O
1 to 4-axis speed control O
Speed-position switching control, Position-speed switching control | O
Other control Current value changing — Setting value is invalid.
JUMP instruction, NOP instruction, LOOPto | —
LEND
Manual control JOG operation, Inching operation O "[Pr.17] Torque limit setting value"
- or
Manual pulse generator operation O "[Cd.101] Torque output setting value".
Expansion control Speed-torque control O Torque limit value is continued after control

mode switching.

*1 Shows the torque limit value when "[Cd.22] New torque value/forward new torque value" or "[Cd.113] New reverse torque value" is set to
nn

*2 Only the value specified at start is enabled. The value cannot be changed during homing.

*3  For the setting method, refer to the servo amplifier manuals.
For MR-J5(W)-G: LLIMR-J5-G/MR-J5W-G User's Manual (Parameters)
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Control details

The following drawing shows the operation of the torque limit function.

HEOperation example

Each operation

[Cd.190] PLC READY

[Cd.191] All axis servo ON

T
=l

[Cd.184] Positioning start

R i
[Pr.17] Torque limit setting value 300 >< 250 :

. "2 2 L
[Cd.101] Torque output setting * ;

valte 0 X 100 X 150

[Cd.112] Z(xﬁgﬁ:;?ggﬁef;ncnon 0 (Forward/reverse torque limit value same setting)

3 i3 L i3

[Cd.22] New torque value/forward
new torque value

[Md.35] Torque limit stored

value/forward torque limit 0 300 >< 100 i 150

stored value

*1 The torque limit setting value or torque output setting value becomes effective at the "[Cd.190] PLC READY" rising edge (however, after
the servo turned ON.)

If the torque output setting value is "0" or larger than the torque limit setting value, the torque limit setting value will be its value.
*2 The torque limit setting value or torque output setting value becomes effective at the "[Cd.184] Positioning start" rising edge.

If the torque output setting value is "0" or larger than the torque limit setting value, the torque limit setting value will be its value.
*3 The torque change value is cleared to "0" at the "[Cd.184] Positioning start" rising edge.

Precautions during control

* When limiting the torque at the "[Pr.17] Torque limit setting value", confirm that "[Cd.22] New torque value/forward new
torque value" or "[Cd.113] New reverse torque value" is set to "0". If this parameter is set to a value besides "0", the setting
value will be validated, and the torque will be limited at that value. (Refer to [=5~ Page 265 Torque change function for
details about the "new torque value".)

* When the operation is stopped by torque limiting, the droop pulse will remain in the deviation counter. If the load torque is
eliminated, operation for the amount of droop pulses will be carried out. Note that the movement might start rapidly as soon
as the load torque is eliminated.

[FX5-SSC-S]

* When the "[Pr.54] Home position return torque limit value" exceeds the "[Pr.17] Torque limit setting value", the error "Home

position return torque limit value error" (error code: 1BODH) occurs.
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Setting method

+ To use the "torque limit function", set the "torque limit value" in the parameters shown in the following table, and write them

to the Simple Motion module/Motion module.
The set details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY".

Setting item Setting value | Setting details Factory-set initial value
[Pr.17] Torque limit setting - Set the torque limit value™ in 0.1% unit. 3000

value
[Pr.54] Home position return - Set the torque limit value after the speed reaches "[Pr.47] Creep 3000

torque limit value [FX5- speed” in 0.1% unit.

SSC-S]

The set details are validated at the rising edge (OFF — ON) of the "[Cd.184] Positioning start".

Setting item Setting value | Setting details Factory-set initial value
[Cd.101] Torque output setting - Set the torque output value in 0.1% unit. 0
value™

*1  Torque limit value: Will be an upper limit value of the torque change value. If a larger value has been mistakenly input for the torque
change value, it is restricted within the torque limit setting values to prevent an erroneous entry. (Even if a value larger than the torque
limit setting value has been input to the torque change value, the torque value is not changed.)

*2 Torque output setting value: Taken at the positioning start and used as a torque limit value. If the value is "0" or the torque limit setting
value or larger, the parameter "torque limit setting value" is taken at the start.

Refer to the following for the setting details.

[Z5~ Page 427 Basic Setting, [==~ Page 539 Control Data
» The "torque limit value" set in the Simple Motion module/Motion module is set in the "[Md.35] Torque limit stored value/

forward torque limit stored value" or "[Md.120] Reverse torque limit stored value".

Simple Motion module/Motion module

CPU module Buffer memory Servo amplifier

[Pr.17] Torque limit setting value

[Pr.54] Home position return torque limit value
[Cd.22] New torque value/forward new torque value
[Cd.113] New reverse torque value

[Cd.101] Torque output setting value

[Md.35] Torque limit stored value/forward torque
limit stored value
[Md.120] Reverse torque limit stored value

» The following table shows the storage details of "[Md.35] Torque limit stored value/forward torque limit stored value" and

Positioning control
} Torque limit value "

"[Md.120] Reverse torque limit stored value".

n: Axis No. - 1
Monitor item Monitor | Storage details Buffer memory
value address
[Md.35] Torque limit stored value/forward torque limit | — The "torque limit value/forward torque limit stored value" | 2426+100n
stored value valid at that time is stored. ([Pr.17], [Pr.54], [Cd.22] or

[Cd.101])

[Md.120] Reverse torque limit stored value - The "reverse torque limit stored value" is stored 2491+100n
depending on the control status. ([Pr.17], [Pr.54], [Cd.22],
[Cd.101] or [Cd.113])

Refer to the following for information on the storage details.
[=5~ Page 499 Monitor Data
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Point

» Parameters are set for each axis.

« It is recommended that the parameters be set whenever possible with the engineering tool. Execution by a
program uses many programs and devices. The execution becomes complicated, and the scan times will
increase.

» Use "[Md.120] Reverse torque limit stored value" and "[Cd.113] New reverse torque value" only when "1:
Forward/reverse torque limit value individual setting" is set in "[Cd.112] Torque change function switching
request". (==~ Page 265 Torque change function)

Software stroke limit function

In the "software stroke limit function" the address established by a machine home position return is used to set the upper and
lower limits of the moveable range of the workpiece. Movement commands issued to addresses outside that setting range will
not be executed.

In the Simple Motion module/Motion module, the "command position value" and "machine feed value" are used as the
addresses indicating the current position. However, in the "software stroke limit function", the address used to carry out the
limit check is designated in the "[Pr.14] Software stroke limit selection". Refer to the following for details on the "command
position value" and "machine feed value".

[Z=~ Page 65 Confirming the current value

The upper and lower limits of the moveable range of the workpiece are set in "[Pr.12] Software stroke limit upper limit value"/
"[Pr.13] Software stroke limit lower limit value".

Differences in the moveable range

The following drawing shows the moveable range of the workpiece when the software stroke limit function is used.

Workpiece moveable range

Software stroke limit (lower limit) Software stroke limit (upper limit)
The following drawing shows the differences in the operation when "[Md.20] Command position value" and "[Md.21] Machine
feed value" are used in the moveable range limit check.

EConditions
Assume the current stop position is 2000, and the upper stroke limit is set to 5000.

Moveable range

[Md.20] Command position value 2000 5000

[Md.21] Machine feed value 2000 5000
Stop position Upper stroke limit
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ECurrent value changing
When the current value is changed by a new current value command from 2000 to 1000, the command position value will

change to 1000, but the machine feed value will stay the same at 2000.
* When the machine feed value is set at the limit
The machine feed value of 5000 (command position value: 4000) becomes the upper stroke limit.

Moveable range |

[Md.20] Command position value 1000 4000 5000
[Md.21] Machine feed value 2000 5000 6000

l

Upper stroke limit

* When the command position value is set at the limit
The command position value of 5000 (machine feed value: 6000) becomes the upper stroke limit.

Moveable range |

[Md.20] Command position value 1000 4000 5000
[Md.21] Machine feed value 2000 5000 6000

l

Upper stroke limit

Point ;>

When "machine feed value" is set in "[Pr.14] Software stroke limit selection”, the moveable range becomes an

absolute range referenced on the home position. When "command position value" is set, the moveable range
is the relative range from the "command position value".

Software stroke limit check details

Check details

Processing when an error occurs

1) An error shall occur if the current value™ is outside the software stroke limit
range*z. (Check "[Md.20] Command position value" or "[Md.21] Machine feed
value".)

2) An error shall occur if the command address is outside the software stroke limit
range. (Check "[Da.6] Positioning address/movement amount".)

The following errors will occur.

[FX5-SSC-S]

Error "Software stroke limit +" (error code: 1993H, 1A18H) and
"Software stroke limit -" (error code: 1995H, 1A1AH)
[FX5-SSC-G]

Error "Software stroke limit +" (error code: 1A93H, 1B18H) and
"Software stroke limit -" (error code: 1A95H, 1B1AH)

*1

Check whether the "[Md.20] Command position value" or "[Md.21] Machine feed value" is set in "[Pr.14] Software stroke limit selection”.

*2 Moveable range from the "[Pr.12] Software stroke limit upper limit value" to the "[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 made when the command position value is not updated (=5~ Page 449 [Pr.21] Command position value

during speed control) at the setting of "command position value" in "[Pr.14] Software stroke limit selection" during speed

control.

—: Check not carried out (check invalid).

A Valid only when "0: valid" is set in the "[Pr.15] Software stroke limit valid/invalid setting".

Control type Limit check Processing at check
Home position Machine home position Data set method @) The home position return control will not be carried out if
return control return control the home position address is outside the software stroke
limit range.
Other than "Data set — Check not carried out.
method"
Fast home position return control —
Major Position control 1-axis linear control @) Checks 1) and 2) in [Z=~ Page 241 Software stroke limit
positioning 2 to 4-axis axis linear o check details are carried out.
control interpolation control For speed control: The axis decelerates to a stop when it
- exceeds the software stroke limit range.
1-axis fixed-feed © For position control: The axis comes to an immediate
control stop when it exceeds the software stroke limit range.
2 to 4-axis fixed-feed €}
control (interpolation)
2-axis circular ©)
interpolation control
1 to 4-axis speed control o2
Speed-position switching control, Position-speed o2
switching control
Other control Current value changing | © The current value will not be changed if the new position
value is outside the software stroke limit range.
JUMP instruction, NOP | — Check not carried out.
instruction, LOOP to
LEND
Manual control JOG operation, Inching operation A" Check 1) in [Z=~ Page 241 Software stroke limit check
details is carried out.
The machine will carry out a deceleration stop when the
Manual pulse generator operation A3 software stroke limit range is exceeded. If the address is
outside the software stroke limit range, the operation can
only be started toward the moveable range.
Expansion Speed-torque control o Check 1) in [Z=~ Page 241 Software stroke limit check
control details is carried out.

The mode switches to the position control mode when the
software stroke limit range is exceeded, and the
operation immediately stops.

*1  The value in "[Md.20] Command position value" will differ according to the "[Pr.21] Command position value during speed control"

setting.

*2  When the unit is "degree", check is not made during speed control.
*3  When the unit is "degree", check is not carried out.
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Precautions during software stroke limit check

« A machine home position return must be executed beforehand for the "software stroke limit function" to function properly.

« During interpolation control, a stroke limit check is carried out for the every current value of both the reference axis and the
interpolation axis. Every axis will not start if an error occurs, even if it only occurs in one axis.

+ During 2-axis circular interpolation control, the "[Pr.12] Software stroke limit upper limit value"/"[Pr.13] Software stroke limit
lower limit value" may be exceeded. In this case, a deceleration stop will not be carried out even if the stroke limit is
exceeded. Always install an external limit switch if there is a possibility the stroke limit will be exceeded.

[Ex]

Axis 1

Deceleration stop is not carried out.

Axis 1 stroke limit-{------- = --------><c-------------

Arc address ([Da.7])

Starting address End point address ([Da.6])

I Axis 2

Pointp

The software stroke limit check is carried out for the following addresses during 2-axis circular interpolation
control.

(Note that "[Da.7] Arc address" is carried out only for 2-axis circular interpolation control with sub point
designation.)

Current value/end point address ([Da.6])/arc address ([Da.7])

« If an error is detected during continuous path control, the axis stops immediately on completion of execution of the
positioning data located right before the positioning data in error.

[Ex]

If the positioning address of positioning data No.13 is outside the software stroke limit range, the operation immediately stops
after positioning data No.12 has been executed.

Positioning data

Immediate stop at
error detection No.10
P11

No.11
P11

No.13

No.12
P11

No.13
P11

[Md.26] Axis operation

status Position control

Error No.14
P01

 During simultaneous start, a stroke limit check is carried out for the current values of every axis to be started. Every axis will
not start if an error occurs, even if it only occurs 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 Simple Motion module/Motion module.
The set details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY".

Setting item Setting | Setting details Factory-set initial value
value

[Pr.12] Software stroke limit upper limit value - Set the upper limit value of the moveable range. 2147483647

[Pr.13] Software stroke limit lower limit value — Set the lower limit value of the moveable range. -2147483648

[Pr.14] Software stroke limit selection — Set whether to use the "[Md.20] Command 0: Command position value

position value" or "[Md.21] Machine feed value" as
the "current value".

[Pr.15] Software stroke limit valid/invalid setting 0: Valid Set whether the software stroke limit is validated or | 0: Valid
invalidated during manual control (JOG operation,
Inching operation, manual pulse generator
operation).

Refer to the following for the setting details.
[Z=" Page 427 Basic Setting

Invalidating the software stroke limit

To invalidate the software stroke limit, set the following parameters as shown, and write them to the Simple Motion module/
Motion module. (Set the value within the setting range.)

(To invalidate only the manual operation, set "1: software stroke limit invalid" in the "[Pr.15] Software stroke limit valid/invalid
setting".)

The set details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY".

When the unit is "degree”, the software stroke limit check is not performed during speed control (including speed control in
speed-position switching control or position-speed switching control) or during manual control, independently of the values set
in [Pr.12], [Pr.13] and [Pr.15].

Pointp

» Parameters are set for each axis.

« It is recommended that the parameters be set whenever possible with the engineering tool. Execution by a
program uses many programs and devices. The execution becomes complicated, and the scan times will
increase.
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Setting when the control unit is "degree"

ECurrent value address
The "[Md.20] Command position value" address is a ring address between 0 and 359.99999°.

359.99999° 359.99999°

L

0° 0° 0°

ESetting the software stroke limit
The upper limit value/lower limit value of the software stroke limit is a value between 0 and 359.99999°.

» Setting when the software stroke limit is to be validated.
When the software stroke limit is to be validated, set the upper limit value in a clockwise direction from the lower limit value.

Lower limit

>

Section B

Set in a clockwise direction

315°
Upper limit
90°

Set as follows to set the movement range of section A or B in the above figure.

Section set as 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

/\ WARNING

* When the hardware stroke limit is required to be wired, ensure to wire it in the negative logic using b-contact. If it is set in positive logic using a-contact, a
serious accident may occur.

In the "hardware stroke limit function"”, limit switches are set at the upper/lower limit of the physical moveable range, and the
control is stopped (by deceleration stop) by the input of a signal from the limit switch.

Damage to the machine can be prevented by stopping the control before the upper/lower limit of the physical moveable range
is reached.

The hardware stroke limit is able to use the following signals. (==~ Page 450 [Pr.116] to [Pr.119] FLS/RLS/DOG/STOP signal
selection)

» External input signal of servo amplifier

» External input signal via CPU (buffer memory of Simple Motion module/Motion module)

Control details

The following drawing shows the operation of the hardware stroke limit function.

BExternal input signal of servo amplifier

[FX5-SSC-S]
Lower limit Upper limit
' Control range of Simple Motion module !
Mechanical « ™ Mechanical
stopper ‘ h stopper
' Movement Start Start Movement \
I%} | direction direction I {%I
| Deceleration stop at lower  Deceleration stop at upper [ S i Simple Motion
limit switch detection limit switch detection ervo ampiiier module
Lower limit switch Upper limit switch - ;
n@n =
=
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[FX5-SSC-G]
For the operation of the servo amplifier at stroke limit detection, check the specifications of the servo ampilifier to use.
The example below uses MR-J5(W)-G.

Lower limit Upper limit
' Control range of Motion module !
Mechanical h ol Mechanical
stopper ! Movement Start Start I\/_Iove_ment ! stopper
I%} | direction direction ‘ {%I

| —

| Deceleration stop Deceleration stop 1 o Motion
at lower limit switch at upper limit switch Servo amplifier™!

" o module
detection 3 detection "3
Lower limit switch™2 Upper limit switch™2

ese] [

I I

|

*1 Be sure to set the following servo parameters correctly.
- Set servo parameter "Function selection D-4 Sensor input method selection (PD41.3)" to "1: Input from controller". When set to a
different value, the error "Servo parameter invalid" (error code: 1DC8H) occurs and the controller rewrites the value of "Function
selection D-4 Sensor input method selection (PD41.3)" to "1: Input from controller". The servo parameter is enabled after the servo
amplifier is reset.
- Assign the LSP/LSN signal in servo parameters "Input device selection 1 to 3 (PD03 to PD05)"

*2 The signal to be wired changes depending on the setting of servo parameter "Travel direction selection (PA14)".

"Travel direction selection (PA14)" Name of servo amplifier signal

Lower limit Upper limit
0: Forward rotation (CCW) with the increase of the positioning address LSN LSP
1: Reverse rotation (CW) with the increase of the positioning address LSP LSN

*3 Stop processing is carried out in the Motion module.

BExternal input signal via CPU (buffer memory of Simple Motion module/Motion module)

Lowelr limit  Control range of Simple Motion module Uppqr limit
/Motion module

Mechanical < > Mechanical
stopper | Movement Start Start Movement : stopper
&} | direction direction ‘ {%I
1 Deceleration stop at lower  Deceleration stop at upper | Simple Motion module
limit switch detection limit switch detection /Motion module
Lower limit switch Upper limit switch
Q ]
[FX5-SSC-G]

Be sure to set the servo parameters correctly. For details, refer to the following.
(=5~ Page 820 Devices Compatible with CC-Link IE TSN [FX5-SSC-G]
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Wiring the hardware stroke limit

When using the hardware stroke limit function, wire the terminals corresponding to the upper/lower stroke limit of the device to
be used as shown in the following drawing.

EExternal input signal of the servo amplifier

Refer to the manual and instruction manual of the servo amplifier to be used for details on input and wiring of the signal.
[FX5-SSC-S]

Wire the MR-J3/MR-J4 series servo amplifier as shown in the following drawing. As for the 24 VV DC power supply, the polarity
of current can be switched.

[Ex]

When "[Pr.22] Input signal logic selection" is set to the initial value

Servo amplifier

DI
(FLS)
DI2

(RLS)

i

DICOM

[FX5-SSC-G]

Check the specifications of the servo amplifier to be connected before performing wiring and setting.

BExternal input signal via CPU (buffer memory of the Simple Motion module/Motion module)
For the wiring, refer to the manual of the module into which the external input signal is to be input.

At MR-JE-B(F) use, refer to the following.
(==~ Page 799 Connection with MR-JE-B(F)

Point ;>

Wire the limit switch installed in the direction to which "Command position value" increases as upper limit
switch and the limit switch installed in the limit switch installed in the direction to which "Command position
value" decreases as lower limit switch.

If inverting the install positions of upper/lower limit switches, hardware stroke limit function cannot be operated
properly. In addition, the servo motor does not stop.

The increase/decrease of "Command position value" and the motor rotation direction/movement direction can
be changed by the parameters depending on the servo amplifier. Refer to the servo amplifier manual and
instruction manual for details.

When the hardware stroke limit function is not used

When not using the hardware stroke limit function, take the following measures.

[FX5-SSC-S]

Set the logic of FLS and RLS to the "negative logic" (initial value) with "[Pr.22] Input signal logic selection" and input the signal
which always turns ON. Otherwise, set the logic of FLS and RLS to the "positive logic" with "[Pr.22] Input signal logic
selection" and always turn OFF the input.

[FX5-SSC-G]

Set the logic of FLS and RLS to the "negative logic" (initial value) with "[Pr.22] Input signal logic selection" and input the signal
which always turns ON. Otherwise, set the logic of FLS and RLS to the "positive logic" with "[Pr.22] Input signal logic
selection" and always turn OFF the input.
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Precautions during control

If the machine is stopped outside the Simple Motion module/Motion module control range (outside the upper/lower limit
switches), or if stopped by hardware stroke limit detection, the starting for the "home position return control", "major
positioning control", and "high-level positioning control" and the control mode switching cannot be executed. To carry out
these types of control again, return the workpiece to the Simple Motion module/Motion module control range by a "JOG

operation”, "inching operation" or "manual pulse generator operation".

[FX5-SSC-S]

When "[Pr.22] Input signal logic selection" or "[Pr.150] Input terminal logic selection" is set to the initial value, the Simple
Motion module cannot carry out the positioning control if FLS (limit switch for upper limit) is separated from DICOM or RLS
(limit switch for lower limit) is separated from DICOM (including when wiring is not carried out).

[FX5-SSC-G]

When "[Pr.22] Input signal logic selection" is set to the initial value, the Motion module cannot carry out the positioning control
if FLS (limit switch for upper limit) is separated from DICOM or RLS (limit switch for lower limit) is separated from DICOM
(including when wiring is not carried out).
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Forced stop function

/\ WARNING

* When the forced stop is required to be wired, ensure to wire it in the negative logic using b-contact.
* Provided safety circuit outside the Simple Motion module/Motion module so that the entire system will operate safety even when the "[Pr.82] Forced stop
valid/invalid selection" is set "1: Invalid". Be sure to use the forced stop signal (EMI) of the servo amplifier.

"Forced stop function" stops all axes of the servo amplifier with the forced stop signal. (The initial value is "0: Valid (External
input signal)" [FX5-SSC-S], or "1: Invalid" [FX5-SSC-G].)
The forced stop input valid/invalid is selected by "[Pr.82] Forced stop valid/invalid selection".

Control details

When "[Pr.82] Forced stop valid/invalid selection" is set to other than "1: Invalid", the forced stop signal is sent to all axes after
the forced stop input is turned on.

Refer to the servo amplifier manual and instruction manual for the operation of the servo amplifier after the forced stop signal
is sent.

[FX5-SSC-G]

When "[Pr.82] Forced stop valid/invalid selection" is set to other than "1: Invalid”, the "Quick stop" defined in CiA 402 is issued
to all servo amplifier axes after the forced stop input is turned on.

Refer to the servo amplifier manual for the operation of the servo amplifier when the "Quick stop" is issued.

For MR-J5(W)-G: LTIMR-J5 User’'s Manual (Function)

HForced stop processing

Stop cause Stop M code Axis Stop process
axls O_N operation | yome position Major High-level | Manual control
s'f?“alt (s[tl\:zu:G]) return control positioning | positioning
after stop .
after Machine | Fast control control JOG/ Manual
stopping home home Inching pulse
position | position operation | generator
return return operation
control control
Forced | "Forced stop All axes | No change | Servo OFF Immediate stop —
stop input signal" OFF
[FX5-SSC-S]
"[Cd.158] Forced
stop input" OFF
[FX5-SSC-G]
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The following drawing shows the operation of the forced stop function.

EOperation example
* [FX5-SSC-S]

Forced stop causes Forced stop causes

occurrence & occurrence
Each operation \

[Cd.190] PLC READY l—T

[Cd.191] All axis servo ON oy
[Cd.184] Positioning start 1 ] |

Forced stop input : i
(Input voltage of EMI) { : {
[Md.50] Forced stop input 1 Ko X K XoX 1
[Md.108] Servo status1
(b1: Servo ON) ON >< OFF >< ON :: ON

[Pr.82] Forced stop valid/
invalid selection

0

Forced stop valid

« [FX5-SSC-G]

Forced stop causes Forced stop causes

occurrence & occurrence
Each operation \

[Cd.190] PLC READY l—T

[Cd.191] All axis servo ON Loy
[Cd.184] Positioning start 1 ] |

Forced stop input : i
([Cd.158] Forced stop input) { : {
[Md.50] Forced stop input 1 XoX K XoX 1
[Md.108] Servo status1
(b1: Servo ON) ON >< OFF >< ON :: ON

[Pr.82] Forced stop valid/
invalid selection

0

Forced stop valid

Wiring the forced stop [FX5-SSC-S]

When using the forced stop function, wire the terminals of the Simple Motion module forced stop input as shown in the

following drawing. As for the 24 V DC power supply, the polarity of current can be switched.

Simple Motion module

— EMI ‘|\I,\
.
%\ -
| V7 ‘ [] 24V DC __
’J7 b1
EMI.COM
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Setting the forced stop

To use the "Forced stop function”, set the following data using a program.
The set details are validated at the rising edge (OFF — ON) of the "[Cd.190] PLC READY".

"[Cd.158] Forced stop input” is valid only when "[Pr.82] Forced stop valid/invalid selection" is set to "2:

Valid (Buffer memory)".

[FX5-SSC-G]
Setting item Setting | Setting details Buffer memory
value address
[Pr.82] Forced stop valid/ invalid selection — Set the forced stop function. 35
0: Valid (External input Forced stop from the external
signal) [FX5-SSC-S] input signal is used
1: Invalid Forced stop is not used
2: Valid (Buffer memory) | Forced stop from the buffer
[FX5-SSC-G] memory is used
[Cd.158] Forced stop input [FX5-SSC-G] — Set the forced stop information in the buffer memory. 5945
0: Forced stop ON Forced stop
(Forced stop)™
1: Forced stop OFF Forced stop is released
(Forced stop release)
*1  When a value other than "1" is set, the value is considered as being "0".
Refer to the following for the setting details.
[=5~ Page 427 Basic Setting
How to check the forced stop
To use the states (ON/OFF) of forced stop input, set the parameters shown in the following table.
Monitor item Monitor | Storage details Buffer memory
value address
[Md.50] Forced stop input - Stores the states (ON/OFF) of forced stop input. 4231

0: Forced stop input ON (Forced stop)
1: Forced stop input OFF (Forced stop release)

Refer to the following for the setting details.
[=5~ Page 499 Monitor Data

Precautions during control

« After the "Forced stop input" is released, the servo ON/OFF is valid for the status of "[Cd.191] All axis servo ON".

« If the setting value of "[Pr.82] Forced stop valid/invalid selection" is outside the range, the error "Forced stop valid/invalid
setting error" (error code: IB71H [FX5-SSC-S], or error code: 1DC1H [FX5-SSC-G]) occurs.

» The "[Md.50] Forced stop input" is stored "1" by setting "[Pr.82] Forced stop valid/invalid selection" to "1: invalid".

* When the "Forced stop input” is turned ON during operation, the error "Servo READY signal OFF during operation" (error
code: 1902H [FX5-SSC-S], or error code: 1A02H [FX5-SSC-G]) does not occur.

» The status of the signal that is not selected in "[Pr.82] Forced stop valid/invalid selection" is ignored.

[FX5-SSC-G]

« Errors cannot be cleared with "[Cd.5] Axis error reset" during a forced stop. Clear the errors after the forced stop is
released.

» The error "Driver command discard detection" (error code: 1BE6H) may occur before servo OFF when "[Cd.158] Forced
stop input” is set to "0000H: Forced stop ON (Forced stop)" during operation with "[Pr.140] Driver command discard
detection setting" set to "1: Detection enabled".
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7.5  Functions to Change the Control Details

Functions to change the control details include the "speed change function", "override function", "acceleration/deceleration
time change function”, "torque change function" and "target position change function". Each function is executed by

parameter setting or program creation and writing.

Refer to "Combination of Main Functions and Sub Functions" in the following manual for combination with main function.
LTIMELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Startup)

Both the "speed change function" or "override function" change the speed, but the differences between the functions are
shown below. Use the function that corresponds to the application.

"Speed change function"

* The speed is changed at any time, only in the control being executed.

* The new speed is directly set.

"Override 