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@ SAFETY PRECAUTIONS @

(Read these 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.

The precautions given in this manual are concerned with this product only. Refer to the MELSEC iQ-R
Module Configuration Manual for a description of the PLC system safety precautions.

In this manual, the safety precautions are classified into two levels: "AWARNING“ and

" /A CAUTION".
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|{ Indicates that incorrect handling may cause hazardous
: A WARN I N G conditions, resulting in death or severe injury.
I
: Indicates that incorrect handling may cause hazardous
| A CAUTI ON conditions, resulting in minor or moderate injury or
I\ property damage.

Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to
serious consequences.

Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.



[Design Precautions]

AWARNING

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable
controller. Failure to do so may result in an accident due to an incorrect output or malfunction.

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

(2) When the programmable controller detects an abnormal condition, it stops the operation and
all outputs are:

* Turned off if the overcurrent or overvoltage protection of the power supply module is
activated.
* Held or turned off according to the parameter setting if the self-diagnostic function of the CPU
module detects an error such as a watchdog timer error.

(3) All outputs may be turned on if an error occurs in a part, such as an 1/O control part, where the
CPU module cannot detect any error. To ensure safety operation in such a case, provide a
safety mechanism or a fail-safe circuit external to the programmable controller. For a fail-safe
circuit example, refer to the MELSEC iQ-R Module Configuration Manual.

(4) Outputs may remain on or off due to a failure of a component such as a relay and transistor in
an output circuit. Configure an external circuit for monitoring output signals that could cause a
serious accident.

@ [n an output circuit, when a load current exceeding the rated current 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.

@ Configure a circuit so that the programmable controller is turned on first and then the external
power supply. If the external power supply is turned on first, an accident may occur due to an
incorrect output or malfunction.

® When the programmable controller is turned off, configure a circuit so that the external power
supply is turned off first and then the programmable controller. If the programmable controller is
turned off first, an accident may occur due to an incorrect output or malfunction.

@ For the operating status of each station after a communication failure, refer to manuals for the
network used. For the manuals, please consult your local Mitsubishi representative. Incorrect
output or malfunction due to a communication failure may result in an accident.

® When connecting an external device with a CPU module or intelligent function module to modify
data of a running programmable controller, configure an interlock circuit in the program to ensure
that the entire system will always operate safely. For other forms of control (such as program
modification, parameter change, forced output, or operating status change) of a running
programmable controller, read the relevant manuals carefully and ensure that the operation is
safe before proceeding. Improper operation may damage machines or cause accidents. When a
Safety CPU is used, data cannot be modified while the Safety CPU is in SAFETY MODE.




[Design Precautions]

AWARNING

@ Especially, when a remote programmable controller is controlled by an external device,
immediate action cannot be taken if a problem occurs in the programmable controller due to a
communication failure. To prevent this, configure an interlock circuit in the program, and
determine corrective actions to be taken between the external device and CPU module in case
of a communication failure.

® Do not write any data to the "system area" and "write-protect area" of the buffer memory in the
module. Also, do not use any "use prohibited" signals as an output signal from the CPU module
to each module. Doing so may cause malfunction of the programmable controller system. For the
"system area", "write-protect area", and the "use prohibited" signals, refer to the user's manual for
the module used. For areas used for safety communications, they are protected from being
written by users, and thus safety communications failure caused by data writing does not occur.

@ If a communication cable is disconnected, the network may be unstable, resulting in a
communication failure of multiple stations. Configure an interlock circuit in the program to ensure
that the entire system will always operate safely even if communications fail. Incorrect output or
malfunction due to a communication failure may result in an accident. When safety
communications are used, an interlock by the safety station interlock function protects the system
from an incorrect output or malfunction.

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable
controller. Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) Machine homing is controlled by two kinds of data: a homing direction and a homing speed.
Deceleration starts when the proximity dog signal turns on. If an incorrect homing direction is
set, motion control may continue without deceleration. To prevent machine damage caused by
this, configure an interlock circuit external to the programmable controller.

(2) When the module detects an error, the motion slows down and stops or the motion rapidly
stops, depending on the stop group setting in parameter. Set the parameter to meet the
specifications of a positioning control system. In addition, set the homing parameter and
positioning data within the specified setting range.

(3) Outputs may remain on or off, or become undefined due to a failure of a component such as an
insulation element and transistor in an output circuit, where the module cannot detect any error.
In a system that the incorrect output could cause a serious accident, configure an external
circuit for monitoring output signals.

@ If safety standards (ex., robot safety rules, etc.,) apply to the system using the module, drive unit
and servomotor, make sure that the safety standards are satisfied.

@ Construct a safety circuit externally of the module or drive unit if the abnormal operation of the
module or drive unit differs from the safety directive operation in the system.




[Design Precautions]

A CAUTION

® Do not install the control lines or communication cables together with the main circuit lines or
power cables. Doing so may result in malfunction due to electromagnetic interference. Keep a
distance of 100 mm or more between those cables.

@ During control of an inductive load such as a lamp, heater, or solenoid valve, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on.
Therefore, use a module that has a sufficient current rating.

@ 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 the time.

® Do not power off the programmable controller or reset the CPU module while the settings are
being written. Doing so will make the data in the flash ROM and SD memory card undefined. The
values need to be set in the buffer memory and written to the flash ROM and SD memory card
again. Doing so also may cause malfunction or failure of the module.

® When changing the operating status of the CPU module from external devices (such as the
remote RUN/STOP functions), select "Do Not Open by Program" for "Opening Method" of "Module
Parameter". If "Open by Program" is selected, an execution of the remote STOP function causes
the communication line to close. Consequently, the CPU module cannot reopen the line, and
external devices cannot execute the remote RUN function.

[Security Precautions]

AWARNING

® 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]

MAWARNING

@ Shut off the external power supply (all phases) used in the system before mounting or removing
the module. Failure to do so may result in electric shock or cause the module to fail or
malfunction.




[Installation Precautions]

A CAUTION

@ Use the programmable controller in an environment that meets the general specifications in the
MELSEC iQ-R Module Configuration Manual. Failure to do so may result in electric shock, fire,
malfunction, or damage to or deterioration of the product.

® To mount a module, place the concave part(s) located at the bottom onto the guide(s) of the base
unit, and push in the module, and fix it with screw(s). Incorrect interconnection may cause
malfunction, failure, or drop of the module.

® To mount a module with no module fixing hook, place the concave part(s) located at the bottom
onto the guide(s) of the base unit, push in the module, and fix it with screw(s). Incorrect
interconnection may cause malfunction, failure, or drop of the module.

@ Tighten the screws within the specified torque range. Undertightening can cause drop of the
component or wire, short circuit, or malfunction. Overtightening can damage the screw and/or
module, resulting in drop, short circuit, or malfunction. For the specified torque range, refer to the
MELSEC iQ R Module Configuration Manual.

® When using an extension cable, connect it to the extension cable connector of the base unit
securely. Check the connection for looseness. Poor contact may cause malfunction.

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

@ Securely insert an extended SRAM cassette or a battery-less option cassette into the cassette
connector of the CPU module. After insertion, close the cassette cover and check that the
cassette is inserted completely. Poor contact may cause malfunction.

@ Beware that the module could be very hot while power is on and immediately after power-off.

® Do not directly touch any conductive parts and electronic components of the module, SD memory
card, extended SRAM cassette, battery-less option cassette, or connector. Doing so can cause
malfunction or failure of the module.

[Wiring Precautions]

AWARNING

@ Shut off the external power supply (all phases) used in the system before installation and wiring.
Failure to do so may result in electric shock or cause the module to fail or malfunction.

@ After installation and wiring, attach a blank cover module (RG60) to each empty slot before
powering on the system for operation. Also, attach an extension connector protective cover to
each unused extension cable connector as necessary. Directly touching any conductive parts of
the connectors while power is on may result in electric shock.

*1 For details, please consult your local Mitsubishi Electric representative.




[Wiring Precautions]

A CAUTION

@ Individually ground the FG and LG terminals of the programmable controller with a ground
resistance of 100 ohms or less. Failure to do so may result in electric shock or malfunction.

® Use applicable solderless terminals and tighten them within the specified torque range. If any
spade solderless terminal is used, it may be disconnected when the terminal screw comes loose,
resulting in failure.

@ Check the rated voltage and signal layout before wiring to the module, and connect the cables
correctly. Connecting a power supply with a different voltage rating or incorrect wiring may cause
fire or failure.

® Connectors for external devices must be crimped or pressed with the tool specified by the
manufacturer, or must be correctly soldered. Incomplete connections may cause short circuit, fire,
or malfunction.

@ Securely connect the connector to the module. Poor contact may cause malfunction.

® Do not install the control lines or communication cables together with the main circuit lines or
power cables. Doing so may result in malfunction due to noise. Keep a distance of 100 mm or
more between those cables.

@ Place the cables in a duct or clamp them. If not, dangling cables may swing or inadvertently be
pulled, resulting in malfunction or damage to modules or cables. In addition, the weight of the
cables may put stress on modules in an environment of strong vibrations and shocks. Do not
clamp the extension cables with the jacket stripped. Doing so may change the characteristics of
the cables, resulting in malfunction.

® Check the interface type and correctly connect the cable. Incorrect wiring (connecting the cable to
an incorrect interface) may cause failure of the module and external device.

® Tighten the terminal screws or connector screws within the specified torque range.
Undertightening can cause drop of the screw, short circuit, fire, or malfunction. Overtightening
can damage the screw and/or module, resulting in drop, short circuit, fire, or malfunction.

® When disconnecting the cable from the module, do not pull the cable by the cable part. For the
cable with connector, hold the connector part of the cable. For the cable connected to the
terminal block, loosen the terminal screw. Pulling the cable connected to the module may result in
malfunction or damage to the module or cable.

@ Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter
can cause a fire, failure, or malfunction.

® When a protective film is attached to the top of the module, remove it before system operation. If
not, inadequate heat dissipation of the module may cause a fire, failure, or malfunction.

@ Programmable controllers must be installed in control panels. Connect the main power supply to
the power supply module in the control panel through a relay terminal block. Wiring and
replacement of a power supply module must be performed by qualified maintenance personnel
with knowledge of protection against electric shock. For wiring, refer to the MELSEC iQ-R Module
Configuration Manual.

@ For Ethernet cables to be used in the system, select the ones that meet the specifications in the
user's manual for the module used. If not, normal data transmission is not guaranteed.




[Startup and Maintenance Precautions]

AWARNING

® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.

@ Correctly connect the battery connector. Do not charge, disassemble, heat, short-circuit, solder,
or throw the battery into the fire. Also, do not expose it to liquid or strong shock. Doing so will
cause the battery to produce heat, explode, ignite, or leak, resulting in injury and fire.

@ Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal screws, connector screws, or module fixing screws. Failure to do so may
result in electric shock.

[Startup and Maintenance Precautions]

ACAUTION

® When connecting an external device with a CPU module or intelligent function module to modify
data of a running programmable controller, configure an interlock circuit in the program to ensure
that the entire system will always operate safely. For other forms of control (such as program
modification, parameter change, forced output, or operating status change) of a running
programmable controller, read the relevant manuals carefully and ensure that the operation is
safe before proceeding. Improper operation may damage machines or cause accidents.

@ Especially, when a remote programmable controller is controlled by an external device,
immediate action cannot be taken if a problem occurs in the programmable controller due to a
communication failure. To prevent this, configure an interlock circuit in the program, and
determine corrective actions to be taken between the external device and CPU module in case of
a communication failure.

® Do not disassemble or modify the modules. Doing so may cause failure, malfunction, injury, or a
fire.

@ Use any radio communication device such as a cellular phone or PHS (Personal Handy-phone
System) more than 25 cm away in all directions from the programmable controller. Failure to do
s0 may cause malfunction.

@ Shut off the external power supply (all phases) used in the system before mounting or removing
the module. Failure to do so may cause the module to fail or malfunction.

@ Tighten the screws within the specified torque range. Undertightening can cause drop of the
component or wire, short circuit, or malfunction. Overtightening can damage the screw and/or
module, resulting in drop, short circuit, or malfunction.

@ After the first use of the product, do not perform each of the following operations more than 50
times (IEC 61131-2/JIS B 3502 compliant). Exceeding the limit may cause malfunction.

» Mounting/removing the module to/from the base unit

* Inserting/removing the extended SRAM cassette or battery-less option cassette to/from the
CPU module

* Mounting/removing the terminal block to/from the module

» Connecting/disconnecting the extension cable to/from the base unit

@ After the first use of the product, do not insert/remove the SD memory card to/from the CPU
module more than 500 times. Exceeding the limit may cause malfunction.

A-7




[Startup and Maintenance Precautions]

A CAUTION

® Do not touch the metal terminals on the back side of the SD memory card. Doing so may cause
malfunction or failure of the module.

® Do not touch the integrated circuits on the circuit board of an extended SRAM cassette or a
battery-less option cassette. Doing so may cause malfunction or failure of the module.

® Do not drop or apply shock to the battery to be installed in the module. Doing so may damage the
battery, causing the battery fluid to leak inside the battery. If the battery is dropped or any shock
is applied to it, dispose of it without using.

@ Startup and maintenance of a control panel must be performed by qualified maintenance
personnel with knowledge of protection against electric shock. Lock the control panel so that only
qualified maintenance personnel can operate it.

@ Before handling the module, touch a conducting object such as a grounded metal to discharge
the static electricity from the human body. Wearing a grounded antistatic wrist strap is
recommended. Failure to discharge the static electricity may cause the module to fail or
malfunction.

@ After unpacking, eliminate static electricity from the module to prevent electrostatic discharge
from affecting the module. If an electrostatically charged module comes in contact with a
grounded metal object, a sudden electrostatic discharge of the module may cause failure.

For details on how to eliminate static electricity from the module, refer to the following.
Safety Precautions For Static Electricity Before Using MELSEC MX Controller MX-R Model and
MELSEC iQ-R Series Models (FA-A-0368)

® Use a clean and dry cloth to wipe off dirt on the module.

@ Before testing the operation, set a low speed value for the speed limit parameter so that the
operation can be stopped immediately upon occurrence of a hazardous condition.

@ Confirm and adjust the program and each parameter before operation. Unpredictable movements
may occur depending on the machine.

® \When using the absolute position system function, on starting up, and when the module or
absolute position motor has been replaced, always perform a homing.

@ Before starting the operation, confirm the brake function.

® Do not perform a megger test (insulation resistance measurement) during inspection.

@ After maintenance and inspections are completed, confirm that the position detection of the
absolute position detection function is correct.

@ Lock the control panel and prevent access to those who are not certified to handle or install
electric equipment.




[Operating Precautions]

A CAUTION

® When changing data and operating status, and modifying program of the running programmable
controller from an external device such as a personal computer connected to an intelligent
function module, read relevant manuals carefully and ensure the safety before operation.
Incorrect change or modification may cause system malfunction, damage to the machines, or
accidents.

® Do not power off the programmable controller or reset the CPU module while the setting values in
the buffer memory are being written to the flash ROM in the module. Doing so will make the data
in the flash ROM and SD memory card undefined. The values need to be set in the buffer
memory and written to the flash ROM and SD memory card again. Doing so can cause
malfunction or failure of the module.

® Note that when the reference axis speed is specified for interpolation operation, the speed of the
partner axis (2nd, 3rd, or 4th axis) may exceed the speed limit value.

® Do not go near the machine during test operations or during operations such as teaching. Doing
S0 may lead to injuries.




[Computer Connection Precautions]

A CAUTION

® \When connecting a personal computer to a module having a USB interface, observe the following
precautions as well as the instructions described in the manual for the personal computer used.
Failure to do so may cause the module to fail.

(1)

()

When the personal computer is AC-powered

When the personal computer has a 3-pin AC plug or an AC plug with a grounding wire,
connect the plug to a grounding receptacle or ground the grounding wire. Ground the
personal computer and the module with a ground resistance of 100 ohms or less.

When the personal computer has a 2-pin AC plug without a grounding wire, connect the
computer to the module by following the procedure below. For power supplied to the
personal computer and the module, using the same power source is recommended.

1. Unplug the personal computer from the AC receptacle.

2. Check that the personal computer is unplugged. Then, connect the personal computer to
the module with a USB cable.

3. Plug the personal computer into the AC receptacle.

When the personal computer is battery-powered

The personal computer can be connected to the module without taking specific measures.

For details, refer to the following.

Cautions When Using Mitsubishi Electric Controllers or GOTs Connected to a Personal
Computer Via RS-232/USB Interface (FA-A-0298)

When the USB cable used is the GT09-C30USB-5P manufactured by Mitsubishi Electric, specific
measures are not required to connect the AC-powered personal computer to the module.
However, note that the signal ground (SG) is common for the module and its USB interface.
Therefore, if an SG potential difference occurs between the module and the connected devices, it
causes failures of the module and the connected devices.




[Disposal Precautions]

A CAUTION

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

® \When disposing of batteries, separate them from other wastes according to the local regulations.
For details on battery regulations in EU member states, refer to the MELSEC iQ-R Module
Configuration Manual.

[Transportation Precautions]

A CAUTION

® When transporting lithium batteries, follow the transportation regulations. For details on the
regulated models, refer to the MELSEC iQ-R Module Configuration Manual.

@ 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.
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1. OVERVIEW Quick Start Guide

1. OVERVIEW

This document is intended for first-time users of Mitsubishi Electric's servo system controller
RD78G(H) to learn about necessary system components, software, parameter settings, and
programming methods to configure a servo system.

1.1 What Is A Servo System?

A servo system controls an object following the input command values, such as the position,
direction, attitude, etc. of the controlled object.

The Mitsubishi Electric's servo system, as shown below, controls a servo motor by transmitting
position and speed commands from a controller (a programmable controller and a servo system
controller) to a servo amplifier.

An encoder is mounted on the servo motor to detect the position and speed. The detected data is
fed back to the servo amplifier so that the deviation between the position/speed commands and
the actual position/speed is minimized.

Servo system controller Servo amplifier Servo motor/encoder

The driving source
<+— that actually operates
the machine

QOutputs commands
according to the program

Detects the position of the
servo motor and feeds it
back to the servo amplifier

Controls the servo motor according
to the command from the controller

1.2 Application Examples of Servo Systems

A servo system is used in a wide range of machines such as ones that require high-accuracy
positioning, ones that require accurate synchronization such as packing machines and printing
machines, and ones that require tension control (torque control) and speed control such as
unwinding/winding machines, etc.

y 2N
S NOL P
& 2. g

F

< £
Vg M

[A machine that requires position control] [A machine that requires synchronous control] [A machine that requires torque control]
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1.3 Role of Servo System Controllers

The servo system controller outputs position/speed commands to servo amplifiers and generates
commands to execute interpolation and synchronous control using multiple axes.

In addition, the controller changes the position/speed commands according to the value of the
sensors and other devices controlled by a programmable controller.

1.4 Features of MELSEC iQ-R Series Motion Module RD78G(H)

MELSEC iQ-R series Motion module RD78G(H) is a servo system controller supporting

CC-Link IE TSN that enables mixing of real-time control communication required for motion control
and non-real time information communication utilized by the IT systems. By supporting the network,
the Motion module can flexibly connect various devices including servo amplifiers, I/O modules, and

high-speed counters.

Main features of RD78G(H)
+ High-speed processing with multi-core processor

» Up to 256 control axes
« Programming with the PLCopen® Motion Control FB (function block) for positioning control, etc.

PLC CPU RD78GH/RD78G

Ethernet

RD78GH: up to 256 axes, RD78G: up to 64 axes

(Device stations: up to 120 stations (including servo amplifers))

GOT2000
MR-J5W3-G MR-J5-G-RJ

CC-LinkIE TSN

1
|

SoL Al dl |
colL JL 3

N0

2
b
H

=

1

Rotary
servo motor
Linear Direct
servo motor drive motor

/O module

Inverter
FR-A800-GN
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1.5 Programming Methods

There are two programming methods for a servo system using RD78G(H): programming by a PLC
CPU module only and programming by a PLC CPU module and the Motion module.
Selectable programming languages vary depending on the controller:
* Motion module : structured text language (ST)
* PLC CPU module : ladder diagram (Ladder), function block diagram/ladder diagram (FBD/LD),
sequential function chart (SFC), and structured text language (ST)
(These languages are compliant with IEC 61131-3.)

Programming by PLC CPU module only Programming by PLC CPU and Motion module
fat= - i = ad = 2
& =5 1= 1

S g S —

Il

|—||—||—( )'I Axis settings —— Axis settings
MC_FB_1
|_“_ MC_FB ] MC_FB_1(
% ] ) s
—J ;
4 7
| | | | | |
4 v \ 4 \ 4
1/0 control, etc. Motion control I/O control, etc. Motion control

4

(1) Programming by a PLC CPU module only

* Advantages : Easy program management by programming with only one CPU.
« Disadvantages : Longer scan time due to processing by one CPU.

(2) Programming by a PLC CPU module and the Motion module

* Advantages : Reduced scan time because motion control is programmed to the Motion

module, not affecting other processing in a sequence program.

+ Disadvantages : Necessary to manage programs of both the PLC CPU module and the Motion
module.
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1.6 Organization of This Document

This document describes procedures from startup to debugging by taking a two-axis XY table as an
example.

The programming part consists of two chapters: programming by a PLC CPU module only (Chapter
4), and programming by a PLC CPU module and the Motion module (Chapter 5).

C ST:RT D)

Chapter 2 System startup System startup

» System components preparation

* Firmware/software preparation

* Profile registration

» Motion module FB library registration
* Module installation

* Wiring and cable connection

* Rotary switch setting

Chapter 3 - settings Parameter settings

» Creating a project
» Network configuration
Programming by » Parameter settings

Programming by %= PLC CPU module and » Motion control setting
PLC CPU module only Motion module « Axes group setting

* Labels
* Public labels

Chapter 4 Chapter 5 Programming

» JOG, homing
* Positioning

* Linear interpolation control
 Synchronous control

Checking operation
* Axis monitor
» Program watch
» Program monitor

* Event history
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1.7 Relevant Manuals

(1) Motion module

Manual title

Manual No.

MELSEC iQ-R Motion Module User's Manual (Startup)

IB-0300406ENG

MELSEC iQ-R Motion Module User's Manual (Application)

IB-0300411ENG

MELSEC iQ-R Motion Module User's Manual (Network)

IB-0300426ENG

MELSEC iQ-R Programming Manual (Motion Control Function Blocks)

IB-0300533ENG

MELSEC iQ-R Programming Manual
(Motion Module Instructions, Standard Functions/Function Blocks)

IB-0300431ENG

(2) Programmable controller

Manual title

Manual No.

MELSEC iQ-R CPU Module User's Manual (Startup)

SH-081263ENG

MELSEC iQ-R CPU Module User's Manual (Application)

SH-081264ENG

MELSEC iQ-R Ethernet/CC-Link IE User's Manual (Startup)

SH-081256ENG

MELSEC iQ-R Ethernet/CC-Link IE User's Manual (Application)

SH-081257ENG

MELSEC iQ-R Programming Manual (Program Design)

SH-081265ENG

MELSEC iQ-R Structured Text (ST) Programming Guide Book

SH-081483ENG

MELSEC iQ-R Programming Manual
(CPU Module Instructions, Standard Functions/Function Blocks)

SH-081266ENG
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(3) Servo amplifier

Manual title Manual No.
MR-J5 User's Manual (Hardware) SH-030298ENG
MR-J5D User's Manual (Hardware) IB-0300548ENG
MR-J5-G/MR-J5W-G User's Manual (Introduction) SH-030294ENG
MR-J5D-G User's Manual (Introduction) IB-0300538ENG
MR-CV Power Regeneration Converter Unit User's Manual IB-0300553ENG
MR-J5-G/MR-J5W-G User's Manual (Parameters) SH-030308ENG
MR-J5 User's Manual (Function) SH-030300ENG
MR-J5 User's Manual (Communication Function) SH-030302ENG
MR-J5 User's Manual (Trouble Shooting) SH-030312ENG
MR-J5 User's Manual (Object Dictionary) SH-030304ENG
MR-J5-G/MR-J5W-G User's Manual (Object Dictionary) SH-030304ENG
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2. SYSTEM STARTUP

2.1 System Overview

The following shows an example of a two-axis machine that uses ball screws.

(1) Machine

X P1(100000.0, 200000.0)

[unit: pm]

(2) Specifications
Lead of the ball screw (PB) : 10.0 [mm]
Reduction ratio (NL/NM) : 1/2 (Load side [NL]/Motor side [NM])

When the servo motor rotates twice, the ball screw of the
load side rotates once.

Encoder resolution : 26 bits (67108864 [pulse])
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2.2 System Configuration

The following shows a system configuration example using a Motion module (RD78G), a servo
amplifier (MR-J5-G), and a servo motor (HK-KT series).

PLC CPU
module Motion module RD78G

Molded-case
| circuit breaker
E MCCB

Magnetic
contactor o
Servo amplifier CC-Li
-LinkIE TSN
MC MR-J5-G
Ethernet
cable Servo amplifier
MR-J5-G
Cable for the
rotary servo motor

Servo motor
HK-KT series
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2.3 System Components Preparation

This document describes a project using the following components.
Prepare modules, devices, cables, and software according to the user's system.

PLC CPU module

R04CPU

Main base unit

R35B

Ethernet cable

Category 5e or higher
(double shielded/STP)
straight cable

s M

Engineering environment

Motion module

RD78G4

R61P

Communication cable

Between a personal computer
and a PLC CPU module
(USB A type — USB mini B
type)

e . ]

Molded-case circuit
breaker

Servo amplifier

MR-J5-10G

Servo motor

HK-KT13W

Cable for the rotary servo
motor

MR-AEP2CBL2M-A1-L

FE———~F

Magnetic contactor
(MC)

MELSOFT GX Works3

Engineering environment

Programmable Controller
Engineering Software

MELSOFT GX Works3

(MCCB)
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2.4 Firmware/Software Installation
2.4.1 Firmware/software preparation

Contents of this document are based on the specifications of the firmware, software, and
engineering environment listed in the following tables.

The screen displays may differ depending on the version of the firmware/software to be used.
Please contact your local sales office for the latest version.

[Firmware/software]

Module Description Module model Version
ROOCPU/R01CPU/R02CPU 14 or later
PLC CPU ) . L R04CPU/R0O8CPU/R16CPU/R32CPU/R120CPU
Firmware update information file 46 or later
module (Note-2)
RoENCPU (Note2) 46 or later
Network boot software 13 or later
Motion module Boot software RD78G/RD78GH 13 or later
Basic system software 28 or later
Servo amplifier Firmware for CC-Link IE TSN-compatible servo amplifier MR-J5-G Note-3

(Note-1): This version can be installed to a controller with ver. 23 or later.

[Engineering environment]

Item Description Version
MELSOFT GX Works3 PLC engineering software 1.087R or later
Motion control setting Software to set and monitor the Motion module 1.030G or later
MELSOFT MR Configurator2 Servo amplifier setup software 1.105K or later
) An easy-to-use tool to display and analyze large-capacity data
MELSOFT GX LogViewer ) . ) 1.106K or later
collected by a module with the logging function

[Profile]

Item Description Version

Profile for MRJ5-G Profiles for‘l\./IELSERVO-JS series CC-Link IE TSN-compatible Note-3
servo amplifier

[FB library] *Use it when programming with a PLC CPU module.

Item Description Version

MELSEC iQ-R Motion module FB | An FB library for the systems using the MELSEC iQ-R series
library Motion module

01B or later

(Note-1): For details on how to check the version, refer to Appendix 3..
(Note-2): This version can be installed to a controller with ver. 23 or later.
(Note-3): Please contact your local sales office for the latest version.
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2.4.2 MELSOFT GX Works3 installation

(1) Installation procedure
minstalling with the MELSOFT GX Works3 product DVD
1) Insert the MELSOFT GX Works3 DVD-ROM to the DVD-ROM drive, and double-click
"setup.exe" in the Disk1 folder on the DVD-ROM.

2) Select or enter the necessary information by following the on-screen instructions. MNete-)

(Note-1): The product ID is written on the "License certificate" included with the product.
Enter the 12-digit number divided into 3 and 9 digits.

minstalling and downloading the update module (updated version)
1) Please contact your local sales office for the latest version of MELSOFT GX Works3.

2) After unzipping the downloaded file in any location, double-click "sw1dnd-gxw3-e_****.exe
(Note-D)" iy the "sw1dnd-gxw3-g_**** (Note-1)" folder.
(Note-1): **** indicates the MELSOFT GX Works3 version.

3) Select or enter the necessary information by following the on-screen instructions. Nete-)

(Note-1): The product ID is written on the "License certificate" included with the product.
Enter the 12-digit number divided into 3 and 9 digits.
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2.4.3 Motion control setting installation

When the product version of MELSOFT GX Works3 is installed, motion control setting is also
installed.

However, motion control setting must be installed in the following cases:

* When motion control setting is not installed

* When upgrading to the latest version of motion control setting

* When MELSOFT GX Works3 was installed with the update module

» When a previous version of MELSOFT GX Works3 is installed

(1) Check before installation
* Log on to the personal computer as an administrator.
* Close all running applications before installation. If the product is installed while other
applications are running, it may not operate normally.

(2) Installation procedure
1) Please contact your local sales office for the latest version of motion control setting.

2) After unzipping the downloaded file in any location, double-click "sw1dnn-mucnf-e_****.exe
(Note-1)" iy the "sw1dnn-mucnf-g_**** (Note-)" fg|der,
(Note-1): **** indicates the motion control setting version.

3) Select or enter the necessary information by following the on-screen instructions. Mot

(Note-1): The product ID is written on the "License certificate” included with the product.
Enter the 12-digit number divided into 3 and 9 digits.
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2.4.4 Profile registration

Register the profiles for the devices such as a servo amplifier and a remote 1/0 module to be used.
(The profiles for MR-J5-G/MR-J5W_-G servo amplifiers are automatically registered when
MELSOFT GX Works3 is installed.)

(1) Downloading the profiles
Please contact your local sales office for downloading the profiles.

(2) Installing the profiles
After unzipping the downloaded file in any location, register a CSP+ file (zip file).

1) Start MELSOFT GX Works3, click [Tool] — [Profile Management] — [Register], and display
the "Register Profile" screen.
Select the file of the language to be used from the unzipped profile, and click the [Register]

button.
Tool |RCCRENECIE : Register Profile *
Memory Card » A :
Check Program... . Look in: I Documents j - £ B
~
. N i MName Date modified Type
heck Motion ng(W) -
. l - . E £ OnD002_MR-J5-G_2_en.CSPP 2020/07/30 17:00 Compress
Check the A: f Global Label... Quick access 2
Confem M Size (OFf £ (nDD02_MR-15-G_2_ja.CSPP 2020/07/30 17:00 Compress
onfirm Memory Size (Offline)... - )
Ao , i  0<0002_MR-J5-G_2 zh-Hans.CSPP 2020/07/3017:00  Compress
. Desktop
Logging Configuration Tool...
m
Libraries
Module Tool List...
Drive Tool Li g
Predefined Protocol Support Function... This PC
Circuit Trace... @
Update Firmware...
-~ Metwork
Program Configuration Diagram(H)

(" Profile Management 3 i | < >
Register Simple Device Communication Library... Delete... File name: I{b(DDDZ_MH-JS—G_Z_en.CSF'F‘ j Register I
Configuration Management »

= - Cancel
Register Sample Library... Files of type: |All Supported Formats =l anc:

Process Control Extension(J) »
FB Property Management (Offline)...
Shortcut Key...

£ Options...
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2.4.5 MELSOFT iQ-R Series Motion Module FB library

To create programs with the PLC CPU module, register the FB library with the following procedure.

(1) Downloading the Motion module FB
Please contact your local sales office for downloading the Motion module FBs.

(2) Registration procedure of the Motion module FB library
1) Start MELSOFT GX Works3.

2) Open any project.
Select [Project] — [Library Operation] — [Register to Library List] — [Library], and then click
the [OK] button on the confirmation screen.

18] MELSOFT GX Works3 (Untitled Project) - [ProgPou [PRG] [LD] 2Step]

‘ Project  Edit Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help
HEw QRS | NmF RS E RS 2.

{0 New.. Ctrl+N
EB Open... Ctrl+0

] Cos |
L

B
Save Culss r

N swvens.

Delete...

Project Verify...

Project Revision »

Change Module Type/Operation Mode...

ElY AP A = R ]

BULE LS SRRRRPER

MELSOFT GX Works3

Data Operati
SR Library is registered to the list,

Intelligent Function Module

Open Other Format File Specified files is imported to the GX Works3.

To replace the library with the one imported before, please

execute ‘Register to Library List',

Import ile

Add:on Fnabled/Dicabled Setty

Library Operation »
Security »
Printer Setup...

PagE Setp.

Export Library(S)...

User Library...

Regster to Library List
t Library...

Delete fron

TToTmaTion Of LIbTary

FB/FUN File

Print Preview...
Print...

Recent Projects(K) »
Start GX Works2

Exit(Q)

3) On the "Register Library to Library List" screen, select [MotionControl_****.mslm], and click
the [Open] button.
Make sure that the Motion module FB is registered in the [Library] tab of the element
selection window.

B8 Register Library to Library List x Element Selection [ -]
[Find POU) |8 B || L
« v » ThisPC » Documents » MotionControl_RD78G_1b v O Search MotionControl_RD78G... 0
8 L X e
Organize + Mew folder =~ ™M @ UserLibrary @
& Library
A Name - Date modified Type Size 1 (g MotionControl_RD78_1.01B  MationCantrol RD78
st Quick access Smre
5 D MetionCentrol_RD78_1.01B.mslm ) 16:11 MSLM File 47133KB 8 Management
Documents  # 4@ MC_AbortTrigger Touch Probe Disabled
(s MC_CamTableSelect  Cam Table Selection
& Downloads  # » & MC_GroupDisable Asis Group Disabled
[ Pictures * = 2 MC_GroupEnable Axis Group Enabled
s MC_GroupReset Axis Group Error Reset
9-6 4 MC_GroupSetOverride  Axis Group Override Chi
MC_Power Operation Available
995 temp : MC_ReadParometer  Read Axis Parameter
J, Music v 8 MC_Reset Auis Error Reset
s MC_SetOverride Axis Override Change
File name: | MotionControl_RD78_1.01B.mslm “ | Library (*.mslm) - ; xz;ﬁ‘:":;e :::f:;f:::';"a;’:"g
s MC_WriteParameter  Write Axis Parameter
= @ MCv_AllPower All Axes Operation Avail
£ MCv_ChangeCycle  Cument Value Change p|
s MCv_MotionErrorReset  System Error Reset
& MCv_SetTorquelimit  Torque Limit Value
& [} Operation-Individual
& MC_Camin Cam Qperation Start
G MC_CombineAves  Addition/Subtraction Pc
s MC_Gearln Gear Operation Start
& MC_GroupStop Group Forced Stop
s MC_Home oPR
& MC_Movebsolute  Absolute Value Position
& MC_MoveRelative Relative Value Positionir ,
MC_Power
[Version]
0B
[Last Change]
2019/11/1419:14:35
[Comment]
POU List | Favorites | History | Module Library
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2.5 Module Installation

(1) Installing a battery
The Q6BAT installed in the PLC CPU module is shipped with the connector disconnected.
Connect the connector with the following procedure.

%/ Connector
AL} Connector plug

Q6BAT

1) Open the battery cover located on the bottom of the PLC CPU module.

2) Check that the Q6BAT is correctly installed.

3) Check the direction of the connector attached to the Q6BAT, and insert it into the connector
pins on the cover. Firmly push the connector all the way.

4) Close the bottom cover.

(2) Installing the modules
Install each module to the main base unit.
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2.6 Wiring and Cable Connection

The following shows a wiring and cable connection example for the Motion module and the servo
amplifier.

The listed wire size is applicable when the MR-J5-10G servo amplifier is used.

If the servo amplifiers with other capacities are used, refer to the relevant user's manual.

(1) Wiring the power supply module
The following shows an applicable size of the power and grounding wires for the power supply
module. To reduce noise such as lightning surge, connect an isolation transformer.

Iltem Applicable wire size
Power wires AWG 18 to AWG 14
Grounding wires AWG 18 to AWG 14

(2) Wiring the power supply of the servo amplifier
Wire the control circuit power supply (L11 and L21) and the main circuit power supply (L1, L2,
and L3) of the servo amplifier.

Iltem Applicable wire size

Control circuit power supply

1.25 mm2 to 2 mm? (AWG 16 to AWG 14
(L11 and L21) mm=to 2 mm? ( ° )

Main circuit power supply
(L1, L2, and L3)

Grounding wires AWG 18 to AWG 14

2 mm? (AWG 14)

(3) Rotary switch setting of the servo ampilifier
The settings of the rotary switches (SW1 and SW2) of the servo amplifier correspond to the
fourth octet of the IP address in the "CC-Link IE TSN Configuration" window.

Rotary switches of the servo amplifier “Network basic” screen for the servo amplifier

Network basic

No. Name Setting range Statonl Staton2

lum 1P address setting 0-1 0 : Use rotary switch ~ o : Use rotary switch

3

- 3.0 192.168.3.1
NPAG4 _Subnet mask 25§.255.265.0 255.255.255.0
NPAGS _For manufacturer setting (00000000 FFFFFFFF C0A3 0FE

Hostname

NPAGS _Host name 63 characters
For manufactures settng

NPAGS  For manufacturer setting 100000000 COO0FFFF: 0000 0000
NPAI0 For manufacturer setting 1255 210
NPALL _For manufacturer setting 1255 210
NPAI2 _For manufactrer setting /00000000-000000FF: 0000 0002

COAB OFE

0000 000
210
210
0000 0002

Confirm [0: Use rotary switch]
is selected.

| 192.1 68.311 | Set the 4th octet
by the rotary switches

(01to FE)

(4) Connecting the cables
Connect the Ethernet cable and the cable for the rotary servo motor.
Connect the personal computer and the PLC CPU module with a USB cable or an Ethernet
cable.
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(5) Power-on of the system
1) Check the wiring of the power supply module.
2) Make sure that the PLC CPU module is in the STOP status.
3) Turn ON the power supply.

ERROR LED: Flashes
RESET RUN

o-C,:)-»
STOP

Confirm that the LEDs of the modules are ON.

 Power supply module: LED (green) ON

* PLC CPU module: READY LED (green) ON
The ERROR LED flashes red when parameters and programs are not written to the CPU
module, but no immediate error is occurring.
After the parameters and programs are written and the power supply is cycled, the
ERROR LED turns OFF.

* Motion module: RUN LED (green) ON
When the communication with the remote station is performed normally after the
parameters and programs are written and the power supply is cycled, the ERR LED turns
off.

2-1
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|

(6) Power-on of the servo amplifier
Check the wiring of the servo amplifier, and turn ON the control circuit power supply of the servo
amplifier.

The communication status of the servo amplifier and the Motion module can be checked on the
servo amplifier display.
(a) The 7-segment LED display of the servo amplifier (normal status)

Servo amplifier power on

4
‘ i 3

¢ SW1  sw2
A
_’ "-" Controller not connected
‘ Controller power on
(Network communication start)
]
D
Controller not connected
(Initialization communication in progress)
b to F: Data not linked
’ " H to J: Cyclic communication in progress
-
-, Controller is connected
T .
L W R B LED Off: Indicates ready-off and servo-off status.
+ : [Y0]is turned ON.
A - +
[ e S | : * | ED Blinking: Indicates ready-on and servo-off status.
¢ : A servo-on program is executed.
- v
"~ : " : ® | ED On: Indicates ready-on and servo-on status.
- -

Controller power off

(b) Alarm occurrence of a 1-axis servo amplifier

Network status Blank Status display Alarm No. (3 digits) Alarm detail (1 digit) Blank
\_ A - -,
"o T =
I * P [ el
After 1.6 s After0.2 s After 0.8 s After 0.8 s After0.8 s After 0.2s
Status display
” : Indicates that an alarm is occurring

(c) 7-segment LED display during a network connection

[1-axis servo amplifier] [2-axis servo amplifier] [3-axis servo amplifier]
AN e |
DK AL FUAKR

| |
B-axis servo status C-axis servo status

4th octet of IP address A-axis servo status B-axis servo status
Servo status A-axis servo status
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(7) Status LEDs

RUN
(o] (o} (o] ERR
NS

TEr
Sw3

SW1 sSw2

Name LED color Description
RUN Green OFF: Indicates that an alarm is occurring.
MS ON: Indicates that the servo amplifier is ON.
ERR OFF: Indicates that no alarm or warning is occurring.
NS Red Blinking: Indicates that a warning is occurring.
ON: Indicates that an alarm is occurring.
SETY Green OFF: Indicates that the functional safety cannot be activated.

ON: Indicates that the functional safety can be activated.
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3. PARAMETER SETTING Quick Start Guide

3. PARAMETER SETTING
3.1 Parameter Setting Procedure

The following diagram shows the flow of the parameter setting procedure.

MELSOFT GX Works3

a7 Creating a Project Motion Control Setting Function

Creating a Project ***1"®| 3 3 Connecting a Personal
Computer and a PLC CPU
Module

3.4 Initial Setting

3.5 Creating a Module
Configuration Diagram

h 4 3.6 Network Configuration
Network Setting "' 3 7 Servo Parameter Setting
3.8 Module Parameter Application

3.9 Motion Control Setting
3.10 Basic Setting and System
Setting
3.11 Axis Parameter Setting
). »{ 312 Axes Group Sefting
3.13 Labels
3.14 Public Labels

3.15 Writing to a Motion Module
N J

v

Motion Module Seting

v
| Saving a Project

-)[3.16 Saving a Project 1

v
‘ Programming (Chapter 4, 5) ‘
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3.2 Creating a Project
Create a new project.

1) Start MELSOFT GX Works3, and select [Project] — [NEW].

£ MELSOFT GX Works3 - 0o X
ﬂProject‘Edit Find/Replace  Convert View Online Debug Recording Diagnostics Tool Window Help

New.. won BaFRSRRE As5EE iR 1003k e -
Open.. R T= N = A A = s =

Close

3 X

S s (Find POU) $Ho e

Save As...

Delete... L x| 3] ve o X | ar
Project Verify... Display Target: &

Project Revision »
Change Module Type/Operation Mode...
Data Operation

Intelligent Function Module

Open Other Format File

v v v -

Import File
Add-on Enabled/Disabled Setting...
Library Operation
Security »
Printer Setup...

Page Setup...
Print Preview...

& Print.. Ctrl+P
Recent Projects(K) »
Start GX Works2
Exit(Q)

Mmmq Module [ Library

2) Select the series, the type, and the program language, and click the [OK] button.

New X
Series diRcPU > [Setting example]
Series: RCPU
Type BRro4 v
Type: Select the PLC CPU module to be used
Program language: Select the language to be used
Program Language 4 Ladder v

3) Read the displayed message, and click the [OK] button.

MELSOFT GX Works3

Add a module,
[Module Name] RO4CPU
[Start IjO No.] 3E00

Module Setting Setting Change

Module Label:Not use
Sample Comment:Use

[] Do Mot Show this Dialog Again




3. PARAMETER SETTING

3.3 Connecting a Personal Computer and a PLC CPU Module

Quick Start Guide

Check the connection between a personal computer and a PLC CPU module.

1) Connect a personal computer and a PLC CPU module with a USB or Ethernet cable.

2) Select [Online] — [Current Connection Destination] to open the "Specify Connection Destination"
screen.
Click the [CPU Module Direct Coupled Setting] button, and set the connection destination for the
personal computer.

Online | Debug Recording Diagnostics

[

Current Connection Destination...

-
L

Read from PLC...

Write to PLC...

Verify with PLC...

Remaote Operation(S)...
Safety PLC Operation...
Redundant PLC Operation(G)
CPU Memaory Operation...
Delete PLC Data...

User Data

Set Clock...

Menitor

FB Property Management (Online)...

Watch

User Authentication...

Specify Connection Destination Connection

e [ % I

=

Serial CCIE Cont ccink Ethemet  CCIE Field
UsE. MNET/10(H) Board Board Board
Board
Use
W J
PLC CCIE Cont CCLink Ethemnet €24
Module NET/10(H) Module Module
Module
o Specification Other Station Other Station
(Single Network) (& tence Network)

N

CC IE Cont CCIETSN Ethernet
NET/10{H) CC IE Field

CC IE Cont CCIETSN Ethernet
NET/10{H) CC IE Field

Accessing Host Station

Multiple CPU Setting

TargetPLC
Target
:ﬁ.—m !I g g !I ﬁntspeuﬁed
1 2 3 4

TmeOut(Sec) [0 | RetryTmes [0 |

O

CCink c24

CCink c24

Specify Redundant CPU

X
iQ-R Series

Bus
GOT CCIE Head Module

TSNJField

Module
PLCMode | RCPU
Connection Channel List...
CPU Mogule Direct Coupled Setting

Connection Test

e

System Image. ..

Cancel
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3) Select the connection method to be used, and click the [Yes] button to return to the "Specify
Connection Destination" screen.

CPU Module Direct Coupled Setting

Please select the direct connection method with CPU module.

(O Ethernet

Not Specified

Current setting content will be lost when new iterns are selected. Are you sure you want to
continue?

When selecting "Ethernet", specify the adapter.

4) Click the [Connection Test] button on the "Specify Connection Destination" screen to perform a
connection test with the personal computer.

MELSOFT GX Works3 X

o Successfully connected with the ROSCPU.
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3.4 Initial Setting

3.4.1 Initializing a PLC CPU module

Quick Start Guide

The battery in the PLC CPU module is shipped with the connector disconnected.
Therefore, the data in the memory is unstable. Initialize the PLC CPU module to clear the memory.

1) Select [Online] — [CPU Memory Operation]. Click the [Initialization] button on the [CPU Memory
Operation] screen.

Online | Debug Recording Diagnostics  ~

=
L

Current Connection Destination...
Read from PLC...

Write to PLC...

Verify with PLC...

Remote Operation(5)...

Safety PLC Operation...
Redundant PLC Operation(G)

CPU Memory Operation...

Delete PLC Data...

User Data

Set Clock..,

Menitor

FB Property Management (Onling)...
Watch

User Authentication...

2) Click the [Yes] button on the confirmation screen to start initialization.

CPU Memory Operation

Devica/Label Memory

‘ GPU Built—in Memory

Usz Volume

305/2049KB

64/256KB

| InitizlzationE) l Ge=rVelos

Refresh(t)

MELSOFT GX Works3

Initialize the selected memory.

! Are you sure you want to continue?

Each memory will be in a status as following after

initialization.

- Program Memory/Data Memory: Delete all the folders/files
* Execute the initialization and delete the event history

when the event

history file exists in the initialized target destination.

No

MELSOFT GX Works3 X

o Completed.
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3.4.2 Checking firmware version
Check the firmware version of the PLC CPU module and the Motion module.

1) Select [Diagnostics] — [System Monitor] to open the "System Monitor Main Base (R35B)” screen.
Click the [Product Information List] button to open the “Product Information List” screen.

Diagnostics | Tool Window Help
[ System Monitor...
Sensor/Device Monitor..
Recording Monitor...

System Monitor Main Base(R358) X

orsimame [l st [ | [ e e

oo | yo1 | Yoz | LO3 | 1/04

Pouwer Supply

Module Diagnostics (CPU Diagnostics)...

Ethernet Diagnostics...

CC-Link IE Control Diagnestics (Optical Cable)...
CC-Link IE Control Diagnestics (Twisted Pair Cable)...
CC-Link IE TSMN/CC-Link IE Field Diagnostics...
CC-Link IEF Basic Diagnostics...

MELSECNET Diagnostics...

CC-Link Diagnostics...

Start 1/0 No. 0000 0020 0030 i 0040 @ 0050

Points - BN 32 Point 16 Point 16 Point! 16 Point| 16 Point

Module Name

Error Status.

Module
Simple CPU Communication Diagnostics... Configuration

Control CPU

Network
Information

| Prodct Iformation Lt | | Event History. | Error Status Legend
Uninstall Foe f Wajor & Moderate A Minar EEE

When necessary, update the firmware version of the software. To download the latest firmware
version, please contact your local sales office.
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3.5 Creating a Module Configuration Diagram
Create a module configuration diagram.

1) Double-click "Module Configuration" in the navigation window to open the "Module Configuration”
window. Click the [POU List] tab in the element selection window. Select the modules to be used
(Main base unit, Power supply module, PLC CPU module, and Motion module) and drag and drop
them to the module configuration diagram.

Navigation rx [l Module Configuration X 4 b v Element

{Find POU) | &

L~ |52 0 X | ar

m Module Configuration Display Target: ‘ Al ~

>

Analog Output -
Temp ire Input

Temperature Control Module

Motion Module

L RD78Ga 4 Axes CC-Link [E TSN

1| RD78Ge 8 Axes CC-Link [ETSN

1| RD78G16 16 Axes CC-Link IE TSN

I_I] RO78G32 32 Axes CC-Link IE TSN

I_ﬂ RO78GE4 64 Axes CC-Link IE TSN

L RD78GHY 128 Axes CC-Link [E TSN

B RD78GHW 256 Axes CC-Link [E TSN
Simple Motion

Pulse I/0, Positioning

Energy Measuring Module

Information Module

Network Module W

RD78G4
[Owverview]
CC-Link IE TSN Compatible Motion Module
[Specifications]
CC-Link IE TSN Class B
[Number of I/O Points]
32
[5V DC Consumption Current (A)]
1.930
[Number of Occupied Slots]
1

< > POU List [Favorites | History | Module [ Library |

2) Select [Edit] — [Parameter] — [Fix], and click the [Yes] button on the confirmation screen.

28 MELSOFT GX Works3 (Untitled Project) - [Module Configuration ] - o X MELSOFT GX Works3
i Project | Edit | Find/Replace Comvert View Online Debug Recording Diagnostics Tool Window  Help -8
IO M Undo CilsZ Fix the parameter.

| Redo Criay 1, Are you sure you want to continue?

Cut CtrlX

[Caution]
(1) If other PLC CPU module is deleted, refresh setting

Copy [
between multiple CPUs will be deleted.

fee oy {Find POU) B E (2) Interlink transmission setting will be deleted if the following
Delete ‘operations are executed for the module which can use

L |5 o X | e interlink transmission setting.
SelectAll - When the module is deleted
Bring to Front Display Targets \ Al ¥ - When the start 1/0 No. is chal
R Analog Output 0 - Wihen the control CPU i< changed fram the hcst CPU tothe

Temperature Input
Temperature Control Module

(3) Redundant module group setting will be deleted if the
following operations are executed for the module which can

Module Status Setting (Empty)

ey e o Motion Module use the redundant module group setting.
Check 5 = || RD78G4 4 Axes CC-Link IE TSN - When the module is deleted
RD78G8 8 Axes CC-Link IE TSN [ - When the start I/O No. is cha
Raaraiey B J | Ro78G 16 e s (O R IE o » - When the control CPU is changed from the host CPU to the
Start XY Batch Input L4 Detailed Configuration Information Input Window other CPU
Default Points Batch Input % 2 E J HRomGaz 32 Aes GCrLink [ETSN {4) Copied module parameters and module extended
asdulte i L RD78G64 64 Axes CC-Link [ETSN parameters are copied to the pasted module,
BIRD7EGHV  128Axes CC-Link ETSN The setting value will be default cnes for the following cases.
B RD7BGHW 256 Axes CCLink IETSN - When the station type is different between copied module
Simple Motion and pasted module
e - When the module that was copied in different project was
ulse 1/0, Positioning e,
pas
Encrgy Measuring Module

Information Module:

Network Module v
et e e

RD78G4.
[Qvenview]

CC-Link [E TSN Compatible Motion Module
[Specifications]

CC-Link [E TSN Class B
[Number of /0 Points]

32
[5V DC Consumption Current (A]]

1930
[Number of Occupied Siots]
1

> POU List [Favorites | History | Module | Library
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3) Click the [Yes] button on the confirmation screen. Read the displayed message, and click the [OK]
button to fix the parameters (initial values) for each module.

MELSOFT GX Works3 MELSOFT GX Works3
Forthe control CPU to use CC-Link IE TSN module of host PLC, Add a module.
! setting 'Extended Mode (iQ-R Series Mode)' is required for [Module Name] RD78G4
Link Direct Device Setting of CPU Parameter, ‘> [Start Ij0 No.] 0000

Do you want to change the setting?

Module Setting Setting Change

Sample Comment:Use

[ Do Not Show this Dialog Again

[POINTS]
When using a Motion module, set "Link Direct Device Setting" under "Memory/Device Setting" in
Parameter Editor (CPU Parameter) to "Extended Mode (iQ-R Series Mode)". Parameter Editor (CPU
Parameter) can be displayed by selecting [Parameter] in the navigation window — [Name of CPU
module™'] and double-clicking [CPU Parameter].

*1: The model name of the set CPU module is displayed.
S e e

Setting Item List Setting ltem

[t the Setting em fo Search | i LD . st ]
& Total Points. 16884 Points
= Global Pointer 4096 Points
hid-o Local Pointer 4096 Points
5] Name Setting Pointer Type Label 8192 Points
5 E Operation Related Setting = Internal Buffer Gapacity Settine
[3-[4= Interrupt Settings )
58] Service Processing Setting i Total Gopacity . 1586 K[Bite
0B Fil Settine  Data Loseing Fuction
1§ Memory/Device Setting ) Total Capacity 1280 K Byte
Device/Label Memory Area Setting Setting No.1 128 K Byte
Index Register Setting Setting No2 128 K Byte
Refresh Memory Setting Setting No3 128 K Byte
Device Latch Interval Setting Setting Nost 128 K Byte
;a‘hmli;::'inzo o et Setting No§ 128 K Byte
ermal Buffer Capacity Setting
@ Link Direct Device Setting ::::: ::: ::; E z:
Buffer Area Setting for Data Sampling heitho;
ule Extended Parar &t RAS Setting Setting No§ 128 K Byte
3§89 Program Setting Setting No9 128 K Byte
-3src Setting Setting No.10 128 K Byte
& Refresh Setting between Multiple GPLs Memory Dump Function 256 K Byte
Routing Setting = Link Dis i i
Link Diroct Devico Sctti Extended Mode (10-R Series Mode)

) Buffer Area Setting for Data Samplne.
Device/Label Data Sampling Not to Use
£ Total Gapacity 4 M Byte
attine Nn 1 M Buie
Explanation
Set 'Q Series Gompatible Mode' or 'Extended Mode (iQ-R Series Mode)' for link direct device. -

Set 'Extended Mode (i0-R Series Mode)' when using any one of the modules shown below as a network module to control.
- CC-Link IE TSN master/local module
= GC-Link IE Controller Network-equipped module when setting the Link points ektended setting

Rom List | Find Rosult Check Restore the Default Settings
ltem List Find Resul

Apply.
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3.6 Network Configuration

Set device stations, such as servo amplifiers, to be connected to CC-Link IE TSN.

3.6.1 Setting a network configuration

1) Double-click "Module Parameter (Network)" of the Motion module in the navigation window. Set
"Required Settings" — "Network No." and "IP Address" in the parameter editor (Module

Parameter).
The example in this document uses the initial value. (Network No.: 1, IP Address: 192.168.3.253)
Navigation 1 x 0000:RD78G4 Module Parameter B
S | | | an ° Setting Hem List g He
) —
T e Ty Master Station
& ] Network No.
" Hatwork Mo i
o = Station No /1P Adiress Setting
e Metwark orfigurstion | || = Statian Na.
= v & Refresh Setting __Station No. 0
Hetwork Topology _ 01 1P Address
Communicstion Period - P Address 192,168, 3,263
o Garnection Device Infe Subnet Mask
5 Slave Station Setting  Defeutt Gtemay
- (g Application Settings

ﬂ Meodule Parameter (Network) ¥

Set the station type

< >

Check,

Find Result ‘ | | Restore the Default Settings ‘
Item List  Fini =1

Apply

2) Double-click "Basic Settings" — "Network Configuration Settings" — "<Detailed Setting>" in the
parameter editor (Module Parameter) to open the "CC-Link IE TSN Configuration" window.

0000:RD78G4 Module Parameter

ne lem List S

Ttem Setting
|Input the Setting tem to Search ‘ IE' T Network Gonfiguation Settings

- Network Comfigaiion Scttngs
EE BE = Refresh Settings

[#-{ 7y Peguired Settings

- Refresh Settings

Eazic Settings
Metwork Configuration Settings,

= Metwork Topoloey
Metwork Topology

e Slave Station Setting
Li Application Settings

<

System Reservation Time

=] Gonnection Dev ice Information
- Authentication Class Setting
= Slave Station Setting.

- Digconnection Detection Setting

Ttem List Find Result

<Detailed Setting’

Line/Star
& Refresh Setting = Gommunication Period Setting
Metwork Topology =] Bazic Period Setting
Communication Period Setting . Setting in Unite of lus Mat St
Connection Device Information

Communication Period Interval Setting (Do not Set it in Ur 100000 us
Communication Period Interval Setting (Set it in Units of 1100000 us

2000 us
Cyelic Transmission Time 50000 us
- Tranzient Transmission Time 48000 us
=) Multiple Period Setting
: MNormal-Speed wd
Low-Speed w16

Authentication Clazs B Only

4 times

Set the number of device points and assignments of slave station to the master station.

| Check

‘ | Restare the Default Settings ‘

Fpply
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Quick Start Guide

3) Select the devices to be used in the module list, and drag and drop them.
The initial values are displayed in the station No. and the 1/O points. The IP address is assigned
automatically based on the master station setting, the master station No., and the order the

module is dropped.

The setting example in this document uses two units of the servo amplifiers. Drag and drop

MR-J5-G twice.
ﬂ, CC-Link |E TSN Configuration (Start I/O: 0000) a X
i CC-Link IETSN Configuration  Edit View Close with Discarding the Setting Close with Reflecting the Setting
ConnectedDisconnected Modue Detecton Detaied Display i Module List v
Mode Setting: Online (Unicast Mode) Assignment Method: CC-Link IE TSN Selection | Find Module | My ¢ » |

Cydiic Transmission Time (Min.): 2000 us

Communication Period Interval (Min.): 125.00 us

[Brley FrlBa A 4. ‘

Motion Control | RXSetting | RYSetting | Rwr Setting | R Setting | [ General GC~Link IE TSN Module
Staton | ponts | Ponts | Ponts | Ponts | |B CC-Link IE TSN Module (Mitsubishi I

A No. Model Name Station Type
v BB | 0 HostStation i @ Master/Local Module
B | 1 mRisG ] 2 20 |[(EiMoioalboRls
LS = B General-Purpose AC Servo

-J5-G Single Axis 0.
Single Axis 0.”
|, MR-J5-G-RJ Single Axis 0.
|, MR-JSD1-G Single Axis 11
|, MR-JET-G Single Axis 0."
|, MR-JET-G-HS Single Axis 0£
|, MR-J5D2-G 2-Axis Unifica
|, MR-JSD2-G B Axis  2-Axis Unifica
. MR-JSW2-G 2-Axis Unifica
|, MR-JSW2-G B Axis  2-Axis Unifica
|, MR-JSD3-G 3-Axis Unifica
|, MR-J5D3-G BC Axis  3-Axis Unifica
|, MR-JSW3-G 3-Axis Unifica
, MR-JSW3-G BC _Axis 3-Axis Unifica

STA#0 Master St
ation

Total STA#:2
Line/Star

@ General purpose Inverter
@ DG Input
@ Transistor Output

[Outline]

[Servo Amplifier(MELSERVO-J5 Series) Single
lAxis

[Specification]

(CC-Link E TSN Class B/A

(Note): When adding devices which are not listed in the module list, register the profiles.

(Refer to Section 2.4.3.)

[POINTS]
m STA#1 STA#2 STA%3 Sub IDO
T T T
8 - - - -
il [l
STA#0 Master [k Bl H Ea
Station i i [ [}
Toral sTA%3 ik ik i
Hnelsta MRJSG  MRISG  MRISWZ2- | MRISW2-
G G_B_Axis

When the user drags and drops a multi-axis servo amplifier
(MR-J5W_-G), the B-axis and C-axis are set together with the
A-axis.

3-10
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3.6.2 PDO mapping
Set default data of the PDO mapping in a batch.

1) Select [CC-Link IE TSN Configuration] — [Batch Setting of PDO Mapping]. Click the [Yes] button
on the confirmation screen to set the default pattern of the PDO mapping in a batch.

&% CC-Link IE TSN Configuration (Start 1/O: 0000) MELSOFT GX Works3
i| CC-Link IE TSN Ce i Edit  View Close with Discarding .
Ll Import/Export S — | Batch set default pattern of PDO mapping.
Change Module » - - Cannot set PDO mapping in the slave station when the points of RWr/RWw Setting is less than the
Change Transmission Path Method N used points of default pattern. Please check that it has been set correctly.
- Please setit in PDO Mapping Setting screen when you want to set it other than default pattern.
— - Please uncheck "Batch set default pattern only when PDO mapping is unset slave station.” when
setting the PDO mapping setting which has already been set to default pattern.
Lster Station - Clear PDO mapping which has already been set when setting RWr/RWw Setting to blank, unchecking
Device No. Reassignment... e the "Batch set default pattern only when PDO mapping is unset slave station.” and executing "Batch
Batch Setting of PDO Mapping | = Setting of PDO Mapping™.
Open System Configuration gy * The module in which RWr/R\Ww Setting cannot be set to blank is not the target.
pen System Sontgurbol - This operation may take several minutes.
Check »
= Do you want to execute?
Online »

Close with Discarding the Setting Batch set default pattern only when PDO mapping is unset slave station.

Close with Reflecting the Setting

Host Station

Y ee 8
1

MR-J5G MR-J5-G

[POINTS]
PDO is an abbreviation for Process Data Object.
The PDO communication is equivalent to the conventional CC-Link cyclic communication.
The PDO mapping performs mapping (associating) of the data (object) which is sent/received between
the master station and the device stations in cyclic communication (PDO communication).

3-11
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3.6.3 Setting a motion control station

Select the checkboxes of "Motion Control Station" of the modules controlled by the Motion module
such as servo amplifiers and 1/0 modules.

& CC-Link IE TSN Configuration (Start 1/0: 0000) - O X
i CC-Link [ETSN Configuration  Edit View Close with Discarding the Setting Close with Reflecting the Setting

c i Modue Detection Detailed Display
Mode Setting: Online (Unicast Mode) © Assignment Method: v CC-Link IE TSN Selection | Find Module | My ¢ »
Cydic Transmission Time (Min.): 2000 us Communication Period Interval (Min.): 12500 us o &
o Motion Control | RXSettng | RYSetting | RWr Setting | Rwiw Setting | |[@ General GC-Link IE TSN Module
e Hodel Name T — Staton Ponts | Ponts | Ponts | Ponts | |E GC-Link IE TSN Module (Mitsubishi |
v @ Master/Local Module
2 @ Motion Module
™1 @ GOT2000 Series
B General-Purpose AC Servo
TR S i 0
o MR-J5-G-LL Single Axis 0.”
. MR-J5-G-RJ Single Axis 0.”
. MR-JSD1-G Single Axis 11
. MR-JET-G Single Axis 0.”
o MR-JET-G-HS Single Axis 04
. MR-JSD2-G 2-Axis Unifica
. MR-J5D2-G B Axis  2-Axis Unifica
. MR-J5W2-G 2-Axis Unifica
. MR-JSW2-G B Axis  2-Axis Unifica
—— [ . MR-JSD3-G 3-Axis Unifica
. MR-J5D3-G BC Axis | 3-Axis Unifica
. MR-JSW3-G 3-Axis Unifica
Host Station . MR-JSW3-G_BC_Axis 3-Axis Unifica
@ General purpose Inverter
@ DC Input
STA%0 Master St @ Transistor Output
Total STA#:2 [Outline]
LineStar Servo Amplifier(MELSERVO-J5 Series) Single |
lAxis
[Specification]
= (GC-Link E TSN Class B/A

3-12
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3.7 Servo Parameter Setting

There are two methods for writing parameters to servo amplifiers.

Writing method Advantage Disadvantage
Writing to a PLC CPU « Batch-management of parameters L -
module by MELSOFT GX « Setting parameters without Taking t".ne .at the initial

: . communication
Works3 connecting servo amplifiers

* Quick startup of servo amplifiers
since transmission of parameters is
not necessary at power-on

* Necessary to write parameters to

Writing to servo amplifiers
each servo amplifier

by MR Configurator2

The following shows the procedure for writing servo parameters to a PLC CPU module by
MELSOFT GX Works3.

1) Select the checkboxes of "Parameter Automatic Setting" in the "CC-Link IE TSN Configuration”
window to write parameters to the device stations from the master station at the initial

communication.
I CC-Link IE TSN Configuration (Start 1/0: 0000) m} X
CC-Link JE TSN Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting
Connected/Disconnected Module Detection Detailed Display
Mode Setting: Online Assignment Method:
Cyclic Transmission Time (Min.}: - us Communication Period Interval (Min.): - us
" RWr Setting |RWW SEttlng‘ Parameter Automatic Setting |
Mo. Model Name PDO Mapping Setting 1P Address
Ponts | Points | [ |
v B | 0 Host Station 192.168.3.253
B
B. 2 MRISG 24 200 & <Detall Setting> <Detail Setting> 192.168.3.2
< >
STAZ1 STAZ2
1 1
' '
(] i
] i
= =
MR-15-G MR-15-G
< >

2) Double-click the illustration of the servo amplifier to be set, and click the [Yes] button on the
confirmation screen.

B} CC-Link IE TSN Configuration (Start 1/0: 0000)
i CCLinkIE TSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting

x

: Module List

[ connected/bisconnected Module Detecton | Detaied Dispiay
Mode Setting: Oniine Assignment Method: CC-Link IE TSN Selection |Fmd Module | My Far 4 » |
Cycic Transmission Time (Min.): [ - us Communication Period Interval (Min.): | ‘;L | R Bl 2
A No. ‘ Model Name PDO Mapping Settng | Padiress | sunetask | et SOT000Saries) "
DC Input
y| | M| 0 HostStaton Transistor Output
[B. | 1 MRI5G <Detai Setting> i
B 2 MRI5G <Detail Setting> T
< > General purpose Inverter
B General-Purpose AC Servo

Az sras . MR-15-G Single Axis 0.1 t
T T Single Axis 0.1 tc
Host Station . . B MR-15W2-C 2-Axis Unificatior
i i B. MR-J5W2-G_B_Axis | 2-Axs Unificatior
e E‘[ 'é' [. MR-J5W3-G 3-A0ds Unificatior
e = = [ MR-ISW3-G_BC_Axi; 3-Axis Unificatior
|l 1/0 Combined
MRISG | MRIS-G MELSOFT GX Works3
< i Please confirm that the configuration of the target slave
i Output | station and that of the actual target modules match.
J;\,\,AW,‘QJi - Station-specific mode setting: Motion Mode
Do you want to continue the process?
»
»
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3) Set servo parameters on the "Parameter Setting" screen.

£1] MELSOFT GX Works3 - [Parameter Setting] — m] X
i Project View File Parameter Setting(Z) Parameter Window Help -5 X
1519 LBfELD
i Project 2 x Parameter Setting X 4 b
& D 0000 [m] Station1 vI +read [&)Set To Default Jverify [ Parameter Copy & Parameter Blodk
& [B, Station1:MR-J5-G(-F| | = — =
P i P¥open PYsave As [ECopy [ThPast= Undo ARedo
e B Sl _
& B Station2:MR-J5-G(-F . Common ems Write Axis Writing
B Parameter ... Pasition/Speed/Ta |_No. Abbr. Name Unit | Setting range Station1 I Station2 ]
B Network Parame| . Servo adjustments |Device setting Setting | Setting
Ye) PD03.0-1 [* Device selection DI1 00-7F 0A [
.. Servo amplifier dia [PDO%0-1[= Device selection DI2 00-7F 08 V]
Machine diagnosis |PDO5-0-1[* Device selection DI3 00-7F 22 22,
Linear control PD5L.0-1[* Device selection DI3-2 00-7F 52, 62,
PD38.0-1[* Device selection DI4 00-7F 2 2C
DD Mator control pnag 51 [= Device selection DIS 007 Ea )
- Fully closed contre |po7.p-1 [+ Device selection DO1 00-7F 05 05
& List display PD08.0-1 [+ Device selection DO2 00-7F 04 04
- Basic PD0S.0-1 [* Device selection DO3 00-7F 03 03,
... Gainffilter Device assignment Setting | Setting
- Extension PDO1.0-7 [*DIA1 | Input signal automatic on selection 1 [ |3000000-00000FF0 00000000 00000000
) Input filter
Extension 2 PD1L0 |‘ ‘Input signal filter selection | ‘ 0-§|7 ¢ 3.500ms j7‘ 3.500ms j =
Extension 3 ALM output
Option setting PD14.1 |* Selection of output device at warning occurrence 0-1/0 = WNG signal turn { |0 : WNG signal turn (
Special
- Motor extension  |Analeg menitor
- Multi encoder PC09.0-1 Analog monitor 1 output selection 00-1F |00 : Servo motor Sufjﬂﬂ : Servo motor spéj
- Positioning contro |[PC11  |MO1 Analog monitor 1 offset -999-999 0 0
.. Network setting  |PC10.0-1 Analog monitor 2 output selection 00-1F |01 : Torque or Wus‘jﬂl : Torque or ﬂWS'j
- Positioning extens |PC12 MO2 Analog monitor 2 offset -999-999 0 0
I
Stroke limit function
PC18.0 |* [AL. 099 Stroke limit warning] selection 0-1/1: Disabled « |1: Disabled =~
PD4L2 [* Limit switch enabled status selection 0-1/1: Only enabled ir v |1: Only enabled ir ~ |
<l = I B al m 1 [3] [Posz = Sensor input method selection 0-1{0 : Input from serva  l0 : Input from servo |}
Ready |unit connection ,? ,? ’W E Y

The example in this document changes the following parameters.

Operation No. Item Setting value

[Common] — [Basic]

PA04.2 | Servo forced stop selection 0: Enabled — 1: Disabled
— [Forced stop]

[AL. 099 Stroke limit warning]

PC19.0 0: Enabled — 1: Disabled

[I/0] — [Stroke limit selection
function] — [Stroke '
limit function] Limit switch enabled status | ° 1 ays enabled

PD41.2 — 1: Only enabled in home position

selection
return mode

4) Click the [x] button at the upper right in the window.
Click the [Yes] button on the confirmation screen to update the parameters.

|. MELSOFT ME Confizurator?

Update the slave parameter with the edited contents.
Continue?

Yes. [ Mo ] [ Cancel
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5) Click the [Close with Reflecting the Setting] button to reflect the data.
ﬂ CC-Link IE TSN Configuration (Start 1/O: 0000) m] x
{ CC-Link IETSN Configuration  Edit View Close with Discarding the SEl‘lmg[C\usE with Reflecting the Seﬂing]
| Connected/Disconnected Module Detection || Detailed Display | : Module List X
Mode Setting: Online B 2ssignment Method: b CC-Link IETSN Selection | Find Modul 4 ¥
Cydlic Transmission Time (Min.): - us Communication Period Interval (Min.): - us 81 | Bg [B=] 5 [ >
i ing |RWw Setti
A wo. | Model Name sm#‘ Station Type Mgtgg t;onm [ Rx setting | RY Setting | Rwr Setting [RWw Setting| DC Input ~
ion Ponts | Points | Ponts | Ponts | n Output
B | 0 Host Station 0 Master Staﬁo.n Analog Input
B. 1 MRISG Remote swn M 24 20 Analog Output
B, 2 MRISG ?  Remote Station =] 24 20 i o
B General-Purpose AC Servo
B, MR-15-G Single Axis 0.
STA#1 STA#2 B. MR-I5-G-R1  Single Axis 0.
T T B MR-1SW2-G | 2-Axis Unifica
Host Station : [l MR-15W2-G_B_ 2-#ds Unifica
i o B. MR-JSW3-G  3-Axis Unifica
) g g . MR-15W3-G_BC 3-Axis Unifica
SS-I;;:—loDn Master = = 1/0 Combined
ToralsTaz2 | A ] v
Line/Star
MRISG | MRI5-G
< >
! Qutput x
]g* Emno@ Warning:3

Although the warning window appears depending on the version, click the [Yes] button.

MELSOFT GX Works3

Warning(s) in the CC-Link IE TSN Configuration.
Are you sure you want to close the CC-Link IE T5M
Configuration window?

=
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3.8 Module Parameter Application

Click the [Apply] button in the parameter editor (Module Parameter) to reflect the parameters of the
Motion module.

0000:RD78G64 Module Parameter

ing tem List

Item
|Input the Setting Item to Search | lEI

Setting
= Hetwork Gonfiguration Settings

Netwark Carfiguration Sciigs <Dietailed Setting =

He Bz Refresh Settines

{74 Fequired Setiings " i{efreihTSattmgs <Detailed Setting

{8 Basic Settines E‘ B s T e
i (@ Metwork Gonfiguration Settings o
Refresh Setting

Metwork Topology

Communication Period Setting

Connection Device Information

Metwork Topology Line/Star
[zl Communication Period Setting

= Basic Period Setting

Setting in Units of Tus

Mot Set
Gommunication Period Interval Setting (Do not Set it in Unitz of lus) 100000 us
_ S.Iavz.a Station Setting Gommunication Period Interval Setting (Set it in Units of Tug) 1000.00 ug
"i Application Settings Swstem Reservation Time 2000 us
Cyelic Transmiszion Time 50000 us
Tranzsient Transmis=zion Time 45000 us
Multiple Period Setting
~ Mormal-Speed wd
Lam-5peed Fali
=] Gonnection Device Information

Set the number of device points and assignments of slave station to the master station.

; L Find Result Check. | ‘ Restore the Default Settings
tem List TN =

Apply

[POINTS]

Note that changes in the parameters are not reflected unless clicking the [Apply] button.
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3.9 Motion Control Setting

Set parameters and create programs for the Motion module on the motion control setting screen.

Double-click "Module Extended Parameter" of the Motion module in the navigation window to open

the motion control setting function.
The set items are saved as a project of MELSOFT GX Works3.

Navigation 1 x £ Motion Control Setting Function - o x
G- | B | g Al = | Broject Edt Fnd/Repiace Conven View Onine Depug ool Mindow Hep
=1 ';IEBS'—'BL'EI‘“\EHW.\"HRHH|?J§\@.Q - [iFR ] ) Max - i g
REEEEl=I e R
Oz O | g% [Fngpoy  [SRNE
000ROTEGH L v X e
Display Target: Al ~

POU List [Favorites | History | Library |

Qutput
& Error || &y Waming | igkinformation.

3.10 Basic Setting and System Setting

In the basic setting, set each parameter for the programs. In the system setting, set the all axes

forced stop and each parameter for the add-ons.
Change the parameters as necessary. (The example in this document uses the initial values.)

Navigation 2 x

% || &
@1 0000:RD78G4
¢’ Basic Setting

% Add-on Data
& Network I/0
e Program
@& FB/FUN
(& Label

[POINTS]
If the "Motion Control Setting Function" screen does not display even when double-clicking "Module

Extended Parameters", it is possible that the motion control setting function may not have been installed.
To use this function, install the motion control setting function.
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3.11 Axis Parameter Setting
3.11.1 Setting a station address and an axis type

Axes are classified into five types as follows.

* Real drive axis : Outputs commands using a servo amplifier connected to CC-Link IE TSN.

* Real encoder axis : Generates the current position from the output pulses of the synchronous
encoder which is connected to a servo amplifier on CC-Link IE TSN.

* Virtual drive axis  : Virtually generates commands.

* Virtual encoder axis : Virtually generates the current position from the variables.

* Virtual linked axis : Virtually connects FBs of the single axis synchronous control.

The example in this document registers two real drive axes, one virtual drive axis, and two virtual
linked axes.
1) Real drive axis
Set the station address to link the axis information in the axis parameter to the servo amplifier set
in the network configuration.
Right-click "Axis" in the navigation window of the motion control setting function, and select [Add
New Datal.
Enter the data name, the axis No., the station address setting, and the axis type setting as the
following table shows, and click the [OK] button.

Navigation 3 x New Data X
E‘E' | == | # Basic Setting
@1 0000:RD78G4 Data Type AP Axis -
£ System Setting
Detailed Setting
g (P Add New Data... Ins N
New Folder Cerl=Shift=N ['axis No. 1
Sort > Axis Parameter Constant
Station Address Setting

Expand/Collapse Tree Axis Type Setting Real Drive Axis v

& Program : Control Cycle Setting Operate in the First Operation Cycl{ ¥

& FB/FUN
{¥a Label

=

Click the [[Z]] button to open the “Station Address Setting”
screen, and set the station address.

1P Address
192.168.3.1

Model Name

192.168.3.2 MR-15-G

Setting item First axis Second axis
Data Name Axis0001 Axis0002
Axis No. 1 2
Station Address Setting 192.168.3.1 192.168.3.2
Axis Type Setting Real Drive Axis Real Drive Axis
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[POINTS]
For the station address setting, use the IP address set in the CC-Link IE TSN configuration window.
A multi-drop No. is shown when a station address of the second or the third axis of a multi-axis servo
amplifier is specified.

Example: For B-axis of MR-J5-W3 with an IP address of 192.168.3.1

192.168.3.1#1

T Multidrop No. (#0: A-axis, #1: B-axis, #2: C-axis)
IP address

2) Virtual drive axis
Right-click "Axis" in the navigation window of the motion control setting function, and select [Add
New Datal.
Enter the data name, the axis No., and the axis type setting as the following table shows, and
click the [OK] button.

New Data X

Basic Setting
Data Type \i Axis -
I (Data Name) Virtual Axis0001

Detailed Setting
Axis Information
I Axis No. 301
Axis Parameter Constant
| Axis Type Setting Virtual Drive Axis -
Control Cycle Setting

Operate in the First Operation Cycle

[4

Cancel
Setting item First axis

Date Name VirtualAxis0001

Axis No. 301

Axis Type Setting Virtual Drive Axis
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3) Virtual linked axis
Right-click "Axis" in the navigation window of the motion control setting function, and select [Add
New Datal.
Enter the data name, the axis No., and the axis type setting as the following table shows, and
click the [OK] button.

New Data x
Basic Setting
Data Type La Axis -
I[Data Mame) LinkAxis0001
Detailed Setting
Axis Information
I Axis Mo. 401
Axis Parameter Constant
IAxisT}fpe Setting Virtual Link Axis -
Control Cycle Setting Operate in the First Operation Cycl{ = |
Conce
Setting item First axis Second axis
Data Name LinkAxis0001 LinkAxis0002
Axis No. 401 402
Axis Type Setting Virtual Link Axis Virtual Link Axis
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3.11.2 Setting each item

1) Real drive axis

Quick Start Guide

Double-click "Axis" —"Axis0001" in the navigation window to open the "Axis Parameter Setting"

window.

Navigation 2 x

Axis Parameter Setting

Setting Item Lis Setting Item

IInpu( the Setting Item to Search

| i

g &=

g

<

=4l Real Drive Axis ~

Axis Information
Axis No.

Axis Parameter Constant
Station Address Setting
Axis Type Setting
Upper Limit Signal
Lower Limit Signal
Control Cycle Setting
Absolute Position R

Absolute Position Manageme
Ring Counter Enabled Select
Ring Counter Lower Limit Va
Ring Counter Upper Limit Va
Slave Emulation Enabled
Torque Limit Maximum Value
Negative Direction Torque Li
Positive Direction Torque Lir
High-speed Mode Setting
Axis Parameter

Acceleration Limit Value
Operation Selection at Start
Command In-position Width
Deceleration Limit Value

Nriver |Init Nersercion Nime ¥
>

Item List

Find Result

Sl e
Item | Axis0001 | Axis0002
= Axis Information
Axis Na.
=) Axis P: Constan axis variable initialization.Re—i
Station Address Settine 192.168.3.1 192.168.3.2
#Axis Type Setting 0:Real Drive Axis 0:Real Drive Axis
=) Upper Limit Signal
= Signal
Target
Signal Detection Met (:Detection at TRUE 0:Detection at TRUE
G ion Time 00 s 00s
Filter Time 00s 00s
=) Lower Limit Signal
() Signal
Target
Signal Detection Met 0:Detection at TRUE 0O:Detection at TRUE
Compensation Time 00 s 00s
Filter Time 00s 00s
Control Cycle Setting  (:Operate in the First Operai 0:Operate in the First Operat
Absolute Position Refer i it
Axis No.
[Setting Ranee]
1to 10000

With Selected ‘ Write Variables ] ‘ Read Vaviables‘

Fpply
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The setting example in this document is shown below.

Quick Start Guide

unit and [um/s] for the speed command
unit.

- Axis0001 Axis0002
ltem Description . .
setting value setting value
A Station Address Setting Set the IP address of the driver. 192.168.3.1 192.168.3.2
is
o Set the hardware stroke limit switches B
Parameter Upper Limit Signal . Initial value
e at the upper/lower limit of the movable .
Constant Lower Limit Signal o . (Refer to Appendix 2.)
range by assigning external signals.
Driver Unit Conversion i iti
v | Versl Convert units of the target position and 67108864
Numerator the feedback position between the
Driver Unit Conversion controller and the driver. (Refer to 5000
Denominator Section 3.11.3 for the setting methods.)
Stop Signal — Signal AR]G_bStopSignalX | [VAR]G_bStopSignalX
P oignal = Signal = Set the stop signal. [VARIG_ p>19 [VARIG_ P>
Target (Note-1) (Note-1)
Forced Stop Signal, Set the forced stop signal and the stop .
. ] Initial value
Stop Signal signal.
Start Permission at Home . .
» Set whether axis start is allowed or not
Axis Position Return . . 0: Not allowed
for when the homing request is true.
Parameter Uncompleted
Software Stroke Limit Upper
L L Set the range and the target of the ”
Limit Value/Lower Limit o Initial value
software stroke limit
Value/Target
Set the position command unit and the
Position Command Unit speed command unit used for the um®Note-2)
motion control.
The units used in this document are as
follows: [um] for the position command
Speed Command Unit Uls

(Note-1): The stop signal is registered as a global label. Refer to Section 4.3.2 or Section 5.3.2 for setting the global labels.

(Note-2): "um" indicates micrometer.
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2) Virtual drive axis
Double-click "Axis" — "VirtualAxis0001" in the navigation window to open the "Axis Parameter
Setting" window.

Navigation

Quick Start Guide

2 x Axis Parameter Setting

tting Item

Lower Limit Signal
Control Cycle Setting
Absolute Position Manageme:
Ring Counter Enabled Select
Ring Counter Lower Limit Va
Ring Counter Upper Limit Va
. - High-speed Mode Setting
- Axis Parameter

: Acceleration Limit Value
Operation Selection at Start
Command In-position Width
Deceleration Limit Value
Forced Stop Signal
Home Position Return Requit
Jerk Limit Value
Operation Setting at Overrun
Start Parmiccion at Hame Pr Y
< >

Ttem List Find Result

[input the Setting Ttem to Search ] @ SelecUFolder
Ttem Virtual Axis0001
F B2 "E\ Axis i l
4l Real Drive Axis ~ Axis No.
&) Real Encoder Axis ) Axis F Constar setting
-4 Virtual Drive Axis Axis Type Setting $Virtual Drive Axis
A Tt = Upper Linit Signal
E] Axis Parameter Constant EiSes)
e s Type Setting e
Upper Limit Signal Signal Detection Met 0:Detection at TRUE

Compensation Time 00 s
Filter Time 00s
=) Lower Limit Signal
= Sienal
Target

Signal Detection Met (:Detection at TRUE
Compensation Time 00 s
Filter Time 00s

Control Cycle Setting  0:Operate in the First Operal

Absolute Position Mana 0:Disable Absolute Position
- e

Explanation

Axis No. A
[Setting Range]
1 to 10000 v
Restore the Default Settings With Selected [ Wite Variables ‘ [ Read Vaiables‘
Fpply

The setting example in this document is shown below.

Item Description Setting value

Set the position command unit and the speed

Position Command Unit | command unit used for the motion control. um

. In this example, the same unit as that of the real
Axis Parameter . . . . .

drive axis is set for the virtual drive axis ([um] for

Speed Command Unit the position command unit and [um/s] for the speed Uls
command unit).
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3) Virtual linked axis
Double-click "Axis" — "LinkAxis0001" in the navigation window to open the "Axis Parameter
Setting" window.

Navigation

1q

Quick Start Guide

* Axis Parameter Setting

|Inpul the Setting Item to Search

| )

F B2

4l Real Drive Axis
&) Real Encoder Axis
<M Virtual Drive Axis
£ Virtual Encoder Axis
=M Virtual Link Axis
& Axis Information
Axis No.

=~ Axis Parameter

<

-- Axis Parameter Constant

Home Position Return Required
Start Permission at Home Positi
Position Command Unit
Position Command Unit String
Speed Command Unit

Ttem List Find Result

Setting Itel Setting Item

Selct kr
Ttem [ Link Axis0001 Link Axis0002
=) Axis Information
Axis No. 402
=) Axis F Constan ting at axis variable initialzation. Re-i
Axis Type Setting 5Virtual Link Axis 5Virtual Link Axis

Control Cycle Setting  (:Operate in the First Operal 0:Operate in the First Operal
Absolute Position Mana 0:Disable Absolute Position : 0:Disable Absolute Position !

Ring Counter Enabled £ 0:Disabled

Ring Counter Lower Lin -10000000000.0
Ring Counter Upper Lin 10000000000.0
High-speed Mode Settit 0000

=) Axis P E: ds initial
Start Permission at Hot 0:Disabled
Position Gommand Unit um

Position Command Unit

Speed Command Unit  U/s

Axis No.
[Setting Rane]
1 to 10000

0:Disabled
-10000000000.0
10000000000.0
0000

at axis variable initialization.Re-im
Home Position Return F 0:Home Position Return Not 0:Home Position Return Not

0:Disabled
um

U/s

Restore the Default Settings

The setting example in this document is shown below.

With Selected | Write Variables ‘ [ Read Variables

Fpply

Iltem

Description

Setting value

Axis Parameter

Position Command Unit

Speed Command Unit

Set the position command unit and the speed
command unit used for the motion control.

In this example, the same unit as that of the real
drive axis is set for the virtual linked axes ([um] for
the position command unit and [um/s] for the speed

command unit).

um

U/s
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3.11.3 Driver unit conversion (electronic gear)

A setting example of driver unit conversion numerator/driver unit conversion denominator is shown
below.

(1) About an electronic gear

[Ball screw]

67,108,864 [pulse]

|
Reduction ratio1/2 44 I'— 10 [mm]

Servo motor encoder resolution: 67,108,864 [pulse] (26 bits)

Lead of the ball screw: 10000 [um]

Reduction ratio: 1/2 (Load side [NL]/Motor side [NM])

When the servo motor rotates twice, the ball screw of the load side rotates once.

Driver unit conversion numerator Number of encoder pulses
Driver unit conversion denominator ~ Movement amount x Reduction ratio
_ 67108864 _ 67108864
"~ 10000%x1/2 5000

Driver unit conversion numerator = Number of pulses per rotation 67,108,864
Driver unit conversion denominator = Movement amount per rotation 5000
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(2) Electronic gear setting
The procedure of the electronic gear setting is shown below.

1) Click the [[Z]] button in the "Axis Parameter" — "Driver Unit Conversion Numerator" or
"Driver Unit Conversion Denominator" to open the "Electronic Gear Setting" screen.

= Axis Parameter Expands mitial values at axis variable initialization.Re—im

Acceleration Limit Valu 2147483647.0 um/s™2 21474836470 um/s™2
Operation Selection at § - 1:Error (Not Started) -1:Error (Not Started)
Gommand In-position ¥ 100.0 um 1000 um
Deceleration Limit Valu 21474836470 um/s™2 21474836470 um/s™2

[0 57108864 puise
Driver Unit Conversion 5000 um 5000 um

\4

Electronic Gear Setting Axis0001 X |Reduction Ratio Setting X
Calculates the reduction ratio by the number of

Select the machine components, and enter the machine data to automatically set the axis parameters ;eelsh or diameters. Input the values in the setting
(position command unit, driver unit conversion numerator and driver unit conversion denominator). leld.
Calculation by number of teeth v

Machine Components : Ball Screw, Horzontal v

Position Command Unit um v

Teeth 22 =
Lead of Ball Screw (PB) 10000.0| [um] }
Reduction Ratio (NL/NM) 1 / 2 Load Side

[ Calculate reduction raticiby teeth or diameters Reduction Ratio Setting
67108864/ [pulse/rev]

Encoder Resolution Motor Side

Setting Range

t

e *I Calculate Axis }
Calculation Result

Setting Range

Axis Parameters | Position Command Unit um Click OK to reflect to the reduction ratio field.
Driver Unit Gonversion Numerator 67108864 Movement Amount
Driver Unit Conversion Denominator | 5000 per Driver Unit Command Gancel

* The electronic gear on driver side is calculated as 1:1.

As a result of calculation, no error occurs in the movement amount.
Applying the calculation result above,
the error forevery 0.0 [um] (movement amount) youperformis about 0.0/ [um]

Click OK to reflect to the axis parameters. Cancel

2) Enter data of the machine components. Click the [Reduction Ratio Setting] button to open
the "Reduction Ratio Setting" screen.

3) Click the [Calculate Axis Parameters] button.

4) Click the [OK] button to reflect the calculation results to the axis parameter.
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3.11.4 Reflecting axis parameters

After setting each item, click the [Apply] button to fix the parameters.

e T

Setting Item List Setting Item
[Foput the Setting em to Search (@) Sclectfoker |[Disply All Data v
Ttem Axis0001 Axis0002
g B2 ) Axi i ! :
-4 Real Drive Axis #xis No. 1 2
B Axis Information = Axis Parameter Constan Expands setti at axis variable initialization. R

Axis No. Station Address Setting 192.168.3.1 192.168.3.2

Axis Parameter Constant Axis Type Setting
Station Adress Setting  Upper Limit Signal
Axis Type Setting e
Upper Limit Signal ;-8 Sknal
Lower Limit Signal TECER
Master-slave Operation Setting - Signal Detection Met (:Detection at TRUE ©:Detection at TRUE
Control Gycle Setting - Compensation Time 00s s
Absolute Position Control Setting " Filter Time 00s s
Ring Counter Enabled Selection = o e
Ring Counter Lower Limit Value I.5 Sienal
Ring Counter Upper Limit Value Er
Axis Emulation Enabled : : - -
Object Dato - Signal Detection Met (:Detection at TRUE ODetection at TRUE
Torque Limit Maximum Value ] 01 We
Negative Direction Torque Limit Initij |~ Filter Time s s
Positive Direction Torque Limit Initia | - Master-slave Operation

- Fast Operation Mods Setting Control Gycle Setting  0Operate in the First Operat (:Operate in the First Operaf|
i~ Axis Parameter Absolute Position Contt - I:Automatic Setting (Acquir - 1:Automatic Setting (Acquir

-4 Real Encoder Axis
-4 Virtual Drive Axis
@40 Virtual Encoder Axis is PrConst RingCount_Enable
B Virtual Linked fixis Set the rin counter enabled/disabled. ’ )
If the ring counter upper limit value and the ring counter lower limit value are set to match the positioning ranee, the ring
counter will be disabled regardless of the settines.

Rom List |FindIRasult Restore the Default Settines With Selected ~ Write Varisbles  Read Variables
m )
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3.12 Axes Group Setting

An axes group is used for multiple axes control such as linear interpolation and circular interpolation.
An axes group is not used for synchronous control.

Right-click "Axes Group" in the navigation window of the motion control setting function, and select
[Add New Data). Set the data name and the axes group No., and click the [OK] button.

Navigation

New Data X

Basic Setting
Data Type ‘# Axes Group v
(Data Name) AxesGroup001

Detailed Setting
Axes Group Information
IAxes Group No. 1

Add New Data... Ins
New Folder Ctrl+Shift+N
Sort >

Expand/Collapse Tree »

o (& Label

==

The X axis (Axis0001) and Y axis (Axis0002) of the following two-axis machine example (refer to
Section 2.1) are registered in an axes group.

X P1(100000.0, 200000.0)

[unit: pm]
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Quick Start Guide

The setting example of the axes group is shown below.

[Setting example of axes group structuring axes]

Axes Group Setting

Setting Item List

°F B2

Ilnput the Setting Item to Search | EI

Axes Group Information
Axes Group No.
Axes Group Parameter
- Acceleration Limit Va
Operation Selection a
Structuring Axis[1]
Structuring Axis[2]
Structuring Axis[3]
Structuring Axis[4]
Structuring Axis[5]
Structuring Axis[6]
Structuring Axis[7]
Structuring Axis([8]
Structuring Axis[9]
Structuring Axis[10]
Structuring Axis[11]
Structuring Axis[12]
Structuring Axis[13]
Structuring Axis[14]
Structuring Axis[15]
Structuring Axis[16]
Command In-position
- Deceleration Limit Va
-~ Jerk Limit Value v
< >

- Axes Group ~

Item List Find Result

[Setting example of axes group units] (Position command unit: [um], Speed command unit: [U/s])

Select Folder

Display All Data

- Acceleration Limit Valu 2147483647.0 um/s™2
. Operation Selection at § - 1:Error {(Not Started)
 Svais el
- Structuring Axis[2] | Axis0002

- Structuring Axis[8]
- Structuring Axis[4]
- Structuring Axis[5]
- Structuring Axis(6]
- Structuring Axis[7]
- Structuring Axis[8]
- Structuring Axis[9]
----- Structuring Axis[10]
- Structuring Axis[11]
- Structuring Axis[12]

Explanation

Axes Group No. A

[Setting Range]
1to 10000

Restore the Default Settings With Selected | Write Variables | | Read \farid:lesl

|

Axes Group Setting

Setting Item List

Setting Item

Ilnput the Setting Item to Search ] EI

°F B2

Select Folder Display All Data
Ttem [ AxesGroup001

Structuring Axis[1] A
Structuring Axis[2]
Structuring Axis(3]
Structuring Axis[4]
Structuring Axis[5]
Structuring Axis[6]
Structuring Axis[7]
Structuring Axis[8]
Structuring Axis[9]
Structuring Axis[10]
Structuring Axis[11]
Structuring Axis[12]
Structuring Axis[13]
Structuring Axis[14]
Structuring Axis[15]
Structuring Axis[16]
Command In-position
Deceleration Limit Va
Jerk Limit Value
Operation Setting at (
Deceleration at Stop
Stop Selection at Dec
Structuring Axis Oper
-~ Stop Selection at Stoj
- Position Command Ur v
< >

- Structuring Axis[13]

- Structuring Axis[14]

- Structuring Axis[15]

- Structuring Axis[16]

- Command In-position Width 100.0 um
- Deceleration Limit Value  2147483647.0 um/s™2
- Jerk Limit Value 2147483647.0 um/s™3
. Operation Setting at Overrur 1:Immediate Stop

- Deceleration at Stop 00 um/s™2

- Stop Selection at Decelerat 1:Recreate Deceleration Cur:
- Structuring Axis Operation ¢ 1:Immediate Stop

- Speed Command Unit
- Speed Limit Value

Explanation

AxesGroup Pr Unit_Position
Set the position command unit tf

Ttem List Find Result

| Restore the Default Settings | With Selected | Wkite Varisbles | | Read Variablesl

After setting each item, click the [Apply] button to fix the axes group setting.
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3.13 Labels

Labels are classified into local labels and global labels.
Select whether the label is registered as a local label or a global label according to your application.

Label Description
Local label « Labels that can be used in only one program
Global label * Labels that can be used in all lprograms .
* Labels that can be set to public labels (Refer to Section 3.14.)

3.13.1 Creating a label

This section describes how to create a label in the motion control setting function.
Refer to Section 4.3.2 or Section 5.3.2 for registration examples of labels.

1) Double-click "Label" — "Global Label" — "Global" in the navigation window of the motion control
setting function to open the "Global [Global Label Setting]" window.

Navigation i Global [Global Label Setting] n

_—
I | Label Name | Data Type Glass Thitial Value Constant

Initial

Label Name Data Type } Value

Extd Dspl

2) Set a global label.
(a) Enter the label name. (Setting example: G_bSRVONCMD)
(b) Select the data type. (Click the [[E]] button to open the "Data Type Selection" window.)
Select "Simple Types" in the type category, and select the data type.

|G\uba| [Global Label Setting] I n
= ———————————

Label Mame Data Type A Glazs Tnitial Walus Gonztant
1 | GHSRVONGHMD Eit EJ\.-’P.FLGLOBF\L
E Data Type Selection X
Target(L) IData Type
B

Word [Unsigned] /Bit String [16-bit]
Double Word [Unsigned] /Bit String [32+
Word [Signed]

Double Word [Signed]

FLOAT [Single Precision]

FLOAT [Double Predision]

Time

String(32)

String [Unicode] (32)
Type Category Timer
Simple T Counter >
© smpleTypes Long Counter
() Structured Data Type Retentive Timer o ]
| ann Ratentive Timer |
() Function Blodc < >
Label Mame
Array Element
[ arRAY Element 1 |
Extd Dspl
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Set the structured data type variables and the array variables in the same manner as Simple Types,
and click the [OK] button.

Data Type Selection X Data Type Selection X
Target(L) Data Type Target(L) Data Type
AXES_GROUP_REF " Bit
<Project> AXIS_ENCODER Word [Unsigned]/Bit String [16-bit]
AXIS_ENCODER_CMD Double Word [Unsigned)]/Bit String [32-+
AXIS_ENCODER_MONI I Word [Signed]
AXIS_ENCODER_PRM Double Word [Signed]
AXIS_ENCODER_PRM_CONST FLOAT [Single Precision
AXIS_REAL FLOAT [Double Predision
AXIS_REAL_CMD Time:
AXIS REAL MONI String(32)
AXIS_REAL_PRM String [Unicode] (32)
Type Category AXIS_REAL_PRM_CONST Type Category Timer
- N fone
O AR AXIS_VIRTUAL © pleTypes Long Counter
AXIS_VIRTUAL_CMD o (O Structured Data Type Retentive Timer o
AYTS VTRTIIAI_FNCONFR | Ann Ratentive Timer
(O Eunction Block < > (O Eunction Blodk < >
Array Element Array Element
[] ARRAY Element 1}= ‘ ARRAY Element 16 m
IT' ‘ Cancel ‘ IT' Cancel ‘

[Registration example of global labels]
Global labels for the programs used in Chapter 5 are shown below. (Refer to Chapter 5 for details.)

Glebal [Global Label Setting]

Label Mame Data Type Class Ihitial | Constant Comment Remark | Public Label | Mation Contral Attribute

1[G BSRVONGMD Bit WARGLOBAL A3 7 S Servn ONAOFF Enabls WRITE (=> Motion]
2 | G_bHoming 1IGMD Bit VAR GLOBAL iEUBES Axiz0001 ¢ Homine command Axis0001 WRITE (=> Mation)
& |G hHaming GMD Bit WVARGLOBAL IFES Axis02 £ Homing command Axis002 WRITE (=> Motion]
4 |G bHoming3GMD Eit VAR GLOBAL R S1EVRIES Virtualfxiz0001 / Homine command Wirtual&xis001 WRITE (=> Mation)
5 |GhPosGMD Bit VAR GLOBAL BiafiiuE R iSED / Sinele oxis positioning start WRITE (=> Mation)
6 | G_bContPosCMD Eit WARGLOBAL B EEE R DISEh S Sinele axis continuous positioning start WRITE (=> Mation]
7 | G_bkterpolationGMD | Bit WAR GLOBAL EHEARARREIRa5Eh / 2-axis linear interpolation contral start WRITE (=> Mation)
& ) GhSyncCMD Eit WARGLOBAL [SIEBHiEA5Eh / Synchronous contral start WRITE (=> Mation]
9 |G bResetCMD Eit WAR GLOBAL T5=UEyh / Error reset WRITE (=> Motion)
10 |G bMationResetGMD | Bit WAR GLOBAL DATLIZ ok / System error reset WRITE (=> Mation]
11 |G bJogF1CMD Eit WAR GLOBAL JOGIESEIES Axis0001 / JOG Positive rotation command Axis0001 WRITE (=> Motion)
12 |G hloeRICMD Bit WAR GLOBAL JOGIEFZIES Axiz0001 4 JOG Reverse ratation command Axis0001 WRITE (=> Matian)
12 |G bdozF2CMD Eit WARGLOBAL JOGIE4ZIES Awxis002 / JOG Pogitive rotation command Axis0002 WRITE (=> Mation]
14 |G blogRICMD Bit WAR GLOBAL JOGIEFEIES Axiz0002 4 JOG Reverse rotation command dxis0002 WRITE (=> Matian)
15 | G_leJoeVelocity FLOAT [Double Precigion] | WARGLOBAL JOGIERE / JOG Velocity WRITE (=> Mation)
1 | G_bHoming 1Done Eit WAR GLOBAL TEIBTET Axiz0001 4 Homing complete fxis00o READ (Motion =>)
17 | GbHoming2Done Bit VAR GLOBAL UFTET Axisli02 4 Homine complete Axis0002 READ (Mation =)
18 |G hHaming3Dane Bit WVARGLOBAL [ S{EVRFET Virtualdxis0001 7 Homing complete Virtua Axis0001 Enable READ (Mation =>)
19 | GbPosDone Bit VAR GLOBAL BEEHIERIMTET S Sinele axis positioning complste Enal READ (Mation =)
20 |G hContFosDone Bit VAR GLOBAL el NERNTIET S Single axis continuous positioning complste Enable READ (Mation =3)
21 | GbIverpolationDone | Bit VAR GLOBAL JEHESRFRRARNITE T 7 2-axis linear interpolation contral camplete READ (Motion =>)
22 | G bSyncDone Eit WAR GLOBAL [EIERHIHIFE T/ Synchronous control complete READ (Motion =>)
23 | GhJog1Busy Eit WARGLOBAL JOGIEFER Axis0001 / JOG operation in progress Axis0001 READ {Motion =>)
24 |G bdog2Busy Eit WAR GLOBAL JOGIBSETP Axis0002 / JOG operation in progress fxis002 READ (Motion =)
25 | G bStopSienalyt Eit WAR_GLOBAL {Z1E15% Axis0001 / Stop command Axis0001 READ {Mation =>)
26 | G bStopSienalt’ Eit WAR GLOBAL {21155 Axis0D02 / Stop command Axi=0002 READ (Mation =)
27

(Note): Refer to Section 3.14 for details of public labels.
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3.14 Public Labels

A PLC CPU module can read and write global labels and structure members in the Motion modules
by setting them as public labels.
Data such as monitor data of position and speed is defined as a variable with a specified name

(label) in the Motion module. The data can be used from the PLC CPU module by setting the labels

as public labels.

This section describes how to register a public label. Refer to Section 4.3.2 or Section 5.3.2 for
registration examples of public labels.

3.14.1 Public label registration

The following shows how to register the axis information (AxisRef), the axis status (AxisStatus),
and the command in-position (CmdInPos) of the real drive axis as a public label.

[Registering Motion module structures as a public label]

1) Double-click "Label" — "Global Label" — "Ax+Global" in the navigation window of the motion
control setting function, and set the "Public Label" column of the target labels to "Enable".

2) Double-click "Structured Data Types" — "AXIS_REAL", and set the "Public Label" column of the
AxisRef (axis information) and the Md (axis monitor data) to "Enable".

3) Double-click "Structured Data Types" — "AXIS_REAL_MONI", and set the "Public Label" column
of the AxisStatus (axis status) and the CmdInPos (command in-position) to "Enable".

2 || §% AXIS_REAL [Structure Setting] X

Label Name

Public Label

Motion Control

Data

tnabled

Enabled

Label Name - Data Type Class Initial Constan Japanese/ B8 (Display Target) Remark
1 [Axis0001 AXIS_REAL VAR_GLOBAL Detailed-- [X_Axis:
2 |Axis0002 AXIS_REAL VAR_GLOBAL Detailed - [Y_Axis:
4 LinkAxis0001 AXIS_VIRTUAL_LINK  |VAR_GLOBAL Detailed - [Lin_Axis01]
5 | LinkAxis0002 AXIS_VIRTUAL_LINK  |VAR_GLOBAL Detailed - [Lin_Axis02]
3 |VirtualAxis0001 AXIS_VIRTUAL VAR_GLOBAL Detai led - DVir_Axis01]
6

Enabled

Type

Initial

(Note): The virtual drive axis and the virtual linked axis are set as public labels.

Constant

English

AxisRef

AXTS_REF

Axis Information

PrConst

AXTS_REAL_PRM_CONST

Axis Parameter Constant

Pr

AXTS_REAL_PRH

Axis Parameter

AXIS_REAL_MONI

Axis Monitor Data

AXIS_REAL_CWD

Axis Control Data

4 md
Label Name Data Type I"a'lt' PLuabble]lc

© Md AXIS_REAL_MONI e
AccelerationLimit FLOAT [Double Disabled
AccelerationOverride FLOAT [Double Disabled
AccelerationZeroBehavior Word [Signed] Disabled
ActualPosition FLOAT [Double Disabled
ActualVelocity FLOAT [Double Disabled
Analyzing Bit Disabled
AutoDeceleration Bit Disabled
Axi sName String [Unicode] Disabled
AxisStatus Word [Signed] Enabled
BufferingFBs Word [Signed] |_Disabled |
CmdInPos Bit Enabled

CmdInPos_Width

FLOAT [Double

T FPETY

celeration

FLOAT [Double

| Disabled |

3)
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[Setting user-created global labels as public labels]

A PLC CPU module can read and write user-created global labels in the Motion module by setting
them as public labels.

The motion control attribute is required to be set for the user-created global labels.

[ Labellame Data Type Olass Initial | Danstant Comment Femark | Public Lsbel | Motion Dontral Attribute
8 GASyncOMD Bit WARGLOBAL EIHARI#IEEN © Synchronous control start WRITE (=2 Motion)
a G bRese tOMD Eit WAR GLOBAL I3 -Utwk / Error reset WRITE (=5 Metion)
10 GhhotionRe zetCMD | Eit WAR GLOBAL SATLIT -Uzak J System error reset WRITE (=3 Motion]
11 [GbJoeF T CMD Eit WAR GLOBAL JOGESTIES Ads0001 / JOG Fositive rotation commeand Axs0001 WRITE (=> Motion]
12 |GbJoeRl OMD Eit WAR GLOBAL OGS Ads0001 / JOG Reverse rotation commeand AxsO001 WRITE (=2 Mation)
13 [GbJogF20MD Eit WAR GLOBAL JOGESTIES Axs0002 / JO0G Fositive rotation command Axs0002 WRITE (=> Motion]
14 |GhJogR20MD Eit WAR GLOBAL OGRS Ads0002 / JOG Reverse rotation command AxsO00% WRITE (=2 Mation)
15 Gledog e lasity FLOAT [Double Precizion] [WAaRGLOBAL JOGHERE 4 J0G Velosity WRITE (=2 Matian]
16 & sHomingl Cane Eit WAR GLOBAL FEEHEBET Adsi00 / Homing complete AxsOO0] READ (Motion =2}
17 G AHoming2 Ciane Bit WAR GLOBAL F2HBET Ads0002 / Homing complete Axis0002 READ [Motion =21
18 |GbHoming}Done Eit WAR GLOBAL B AHERET Virtualdds0001 7 Homing complete irtualAxs0001 READ (Motion =)
19 |GbPosDone Eit WAR GLOBAL HapirE AT T / Ginele axs positioning complete READ (Motion =>)
20 |GhOontPosDone Eit WAR GLOBAL B eiER @R DR T / Single wxs continuous positioning complete READ (Motion =)
21 [GhinterpolstionDone | Bit WAR GLOBAL B AR T 7 2-ads lneer interpolstion con trol complete READ (Motion =)
22 |GhSynoDone Eit WAR GLOBAL FIEFIAE T 7 Synchranous control complete READ (Motion =3)
23 |Ghdoel Busy Eit WAR GLOBAL JOGIESTR Ads00 /IO operation in progress Axs0000 READ (Motion =)
Reading label data in the Motion module: READ (Motion —)
Writing data to labels in the Motion module: WRITE (— Motion)

3.14.2 Public label reflection

Reflect the registered public labels.
After the labels are reflected, the PLC CPU modules can use the members registered as public
labels.

1) In the motion control setting function, select [Convert] — [Rebuild All] to convert all public labels.
2) Select [Convert] — [Reflect Public Labels], and click the [Yes] button on the confirmation screen.

Convert ‘ View Online Debug Tool Wi
(& Rebuild Al Shift+Alt+F4 |

Worksheet Execution Order Setting...

Motion Control Setting Function

0 Reflect public labels.

Register the ‘enabled’ global labels/structured data types in
the public label setting as module labels.

Setting... Are you sure you want to continue?
i P i Caution
Public Label Area Ca ity Se“mg'“ It may take several minutes to reflect at the following
conditions.

[ Reflect Public Labels |—> o e,
-Too many windows of reflection targets have been opened.

1=
]

3) Convert all the program in MELSOFT GX Works3 for the PLC CPU modules to use the public
labels.
The reflected public labels are registered in the element selection window of MELSOFT GX

Works3. Element Selection 2 x
Find POU) B - w|ve o X|ar
© Module Label ~
3E00:R04CPU

& Ju 0000:RD78G4
=] RD78_0000
€ RD78_0000
& ). Global

€ G_bSRVONCMD
@ G_bHoming1CMD
@, G_bHoming2CMD
@ G_bHoming3CMD
@ G_bPosCMD

H$-iRAYAT / Servo ON/OFF

B S{ERES Axis0001 / Homing command Axis0001

B S{ERES Axis0002 / Homing command Axis0002
[ES{ERES VirtualAxis0001 / Homing command Virtuz
E@{UERHIED / Single axis positioning start

€ G_bResetCM

@ G_bContPosCMD
@ G_blinterpolationCMD 284 E ##BRI&E48) / 2-axis linear interpolation contro
@ G_bSyncCMD

D

@ G_bMotionResetCMD YAFLTS5-Utzyh / System error reset
@ G_blogF1CMD

BEESUERNEF) / Single axis continuous positioni

FE)EA%)i%48) / Synchronous control start
I5-Utzyh/ Error reset

JOGIEE:#E% Axis0001/ JOG Positive rotation command ,

Global

POU List | Favorites | History Module | Library
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3.14.3 A program example using public labels

A program example using public labels is shown below.

1) Double-click "Module Label" on the [Module] tab in the element selection window to open the
public labels. Drag and drop the public labels.

] MELSOFT G ke ¥R04- TG FADample1001B{forCaptrel. 53 - [ProgramBody :Lineantrpolston [PRG] [FBD/LD] 3625t

AL R E L LT eI o R

loemalale

i Pject Edit Findfeplace Convert View Online Debug Recording Diagnostics Tool Window Help

B EEN e Tt A - R =T

Bl 441 Programaody : Linearinterpolat... x

Ak A HE HE S R ol | 0D @ | O kR R A

S ee I b ——

S AT

peyriitbi pal

Bl cement Selection

3 x

~ [ Finapouy LLILIE
o X | e
= Module Label
3 3600R04CPU
& s 0000:RDTEGA
E s RD72 0000
€ RO7E 0000
% b Sys+Giobal
= U An-Global
Bl Axis0001
@ isoon ! DCAvis
& I Auser
R Avishet Asis Information
& nisto Ais N
& sanio VONa.
2 WM
&M Axis Monitor Data
O AisStatus s Status
& Cntinbos Command In-position

) Driver_Ssvs05  Cifvar Servo On Status
&) Homing Request Home Position Retum Request
@ [ Acs0002
i VietuolAxis0001
o UinkAxisoo01
@ [} LinkAxisooo2
& i GreGlobal

& [l Axestroupot
& MiesGroupon XY Table]
& U AresGrouphel
@ AxesGroupRel  Axes Group Information
& Groupho Axes Group No.
@ sierti0 VONa.
b md
 Modue FE
AxesGroupRef

Axes Group Information

[ o] e Wy, woae [Ty

Registered public label name

[POINTS]

RD78_0000.Axis0001.AxisRef

Member
Axis label name
Module + Module No.

When a public label of a Motion module is used from a PLC CPU module, "Module + Module No." is
added at the head of the name.
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After writing the module parameters to the PLC CPU module, reset the PLC CPU module, and
turn the PLC CPU power ON again to communicate with the Motion module.
Then, write the items set in the motion control setting to the Motion module.

1) In MELSOFT GX Works3, select [Online] — [Write to Module] to open the "Online Data

Operation" screen.

Check the items to be written on the screen, and click the [Execute] button.

. Online Data Operation. - x
View | Online | Debug Tool Window
S Ospley  Settog  ReloedFunctans
R & Reod ion Mol B - S - S - e -
2 Write to Module... Parameter + program(F) | | SelectAl | Leoend
. [l @
- Open/Close All(T) Deselect All(N)
Remote Operation(S)...
Modue Name /Data Name. *+ B @B oew Tite Last Change. Size (Byte)
= 1 _RU4-78G4_FBDsample_1.002G =] | |
Backup/Restore... ER 5
&P System Parameter/CPU Parameter ] 2026/03/19 13:53:32_| 1052
Delete Module Data... B vodie porameter @ 2028/03/19 13:54:55_| 43276
B vt Extended Paramete:0000%. B 2026/03/19 13:5%:55_| ot Coaoted
Monitor » B vemory Card parameter 2020/06/29 12:06:10 _|Not Caludated
fio_Remote Passvord @ 020106129 1206:10 |20
Motion Monitor » 5@ CC-Link IE TSN Configuration “ | |
@ Device station settng © Detai - 32768
5 Global Label @
Watch 4 @ GlobaLabelsettng 2] 202603/9 1355432 _|2672
& Global Label Initial Value 5] |
ooy ey o (9]
Hamary opacy
- e
[ | ] e
e - oo
W I ] v
B o et ey (e S ) e
" J 19202566

B et Danory ot

Fue

] oo

2) Write the parameters to the Motion module.

Write to Module

43/48

100/100%

|r“ lation Profile: Con

il 9 |

Global Label{Network I/O Restoration Information: Moving to ~
Work Folder Completed

Global Label Initial Vales: Moving to Work Folder Completed
Electronic Gear Setting{ElectricGearSettings.bin): Moving to Work
Folder Completad

Global LabeMTNSTR.MLE): Moving to Work Folder Completed
Global LabsMTNSTR.STR): Moving to Work Folder Completed
Basic Setting/Global Label/Global Label Initial Vahe: Compression
Completed

Program/POU: Compression Completed

Calculation Profile: Compression Completed

OJ fWhen processing ends, dose this window cally,

=

3) Turn the PLC CPU module power OFF to ON again, and check that no error occurs.
The error status can be checked with the LED display of the PLC CPU module and the Motion

module, or the system monitor of MELSOFT GX Works3.
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3.16 Saving a Project

Save the created project.
The following procedure shows how to save a project with 1 file format.

1) Select [Project] — [Save As] on MELSOFT GX Works3 to open the "Save As" screen.
Enter a file name, and click the [Save] button.

Project | Edit Find/Replace Convert View ( 8 save s x
New... Ctrl+N
B Open... Cirl+0 Savein: | j Documents v| (<) 2 £ G
Close * Name ~ Date modified Type
B save Crrl+S {i£JR04-78G4_FBDsample_1.000A 2020/08/07 13:58___ GX3 File
[ Save As... H Quick access
Delete... -
Project Verify... Desktop
Project Revision 2 )
Change Module Type/Operation Mode... m
Libraries
This PC
¥ 2
Network
File name: [R04-78G4_FBDsample_1.0004 v e |
Save as type: GX Works3 Project (*.gx3) v Cancel
Title(a): [ |
Other Format:
Save as a Workspace Format Project
Please change the windows with this button to use workspace format project.
(MELSOFT Navigator supports this format.)
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3.17 Parameter List
The following shows a list of the parameters which are set in this chapter.
Refer to Chapter 4 and Chapter 5 for the public label setting.
[Axis parameter setting]
1) Real Drive Axis
Item [ Axis0001 Axis0002
(= Axis Information
Axis No. i i
(= Axis Parameter Constan Expands setting values at axis variable initialization.Re-i
Station Address Settine 192.168.3.1 192.168.3.2
Axis Type Setting 0:Real Drive Axis 0:Real Drive Axis
= Upper Limit Signal
= Signal
Target
Signal Detection Met (:Detection at TRUE 0:Detection at TRUE
Compensation Time 00 s 00s
Filter Time 00s 00s
=) Lower Limit Signal
= Signal
Target
Signal Detection Met 0:Detection at TRUE 0:Detection at TRUE
Compensation Time 00s 00s
Filter Time 00s 00s
Master-slave Operation
Gontrol Cycle Setting  (:Operate in the First Operai 0:Operate in the First Operal
Absolute Position Contt - :Automatic Setting (Acquit - 1:Automatic Setting (Acquit
Ring Counter Enabled € (:Disabled 0:Disabled
Ring Counter Lower Lin -10000000000.0 um -10000000000.0 um
Ring Counter Upper Lir 10000000000.0 um 10000000000.0 um
#Axis Emulation Enabled 0:Disabled 0:Disabled
Object Data
Torque Limit Maximum 10000 % 10000 % & Forced Stop Sienal
Negative Direction Torc 300.0 % 000% T Gieral
Positive Direction Torqu 3000 % 3000 % Tereh
Fast Operation Mode St 0000 0000 Signal Detection Met (:Detection at TRUE 0:Detection at TRUE
(= Axis Parameter Expands initial values at axis variable i Compensation Time 0.0 s 00s
Acceleration Lim.it Valu 2147483647.0 um/s™2 21474836 Fifte T 00s 00s
Operation Selection at : - I:rror (Not Started)  ~EErmor (I o niing Required or No' 1:Homing Required 1Homing Required
iy 100 um N 1000um ek Limit Value 21474836470 um/s™8 21474836470 um/s"8
Deceleratfon Limit \{alu 2147483647.0 um/s™2 21474836 Operation Setting at Ov 1:Immediate Stop 1:Immediate Stop
DrivoriUon Convecsion 67108864 67108858 Start Permission at Hor (:Dissbled 0Disabled
Driver Unit Gonversion: 5000 um 5000 um Deceleration at Stop 0.0 um/s™2 0.0 um/s™2

Stop Selection at Decel 1:Recreate Deceleration Cur 1:Recreate Deceleration Cur
Stop Selection at Stop ! 3:Alternative Acceleration/D 3:Alternative Acceleration/D

Stop Selection at H/W ! 1.Immediate Stop
Process Selection at Se (:lgnore
Stop Selection at S/W ¢ 1:Immediate Stop
Driver Command Discat 1:Detection Enabled
=) Stop Sienal
(=) Signal
Target [VARIG_bStopSignalX
Sienal Detection Met (:Detection at TRUE
Compensation Time 00 s
Filter Time 00s
Software Stroke Limit L -10000000000.0 um
Software Stroke Limit T - 1:lwvalid
Software Stroke Limit L 10000000000.0 um
Position Command Unit um
Position Command Unit
Velocity Command Unit U/s
Velocity Bias Value 0.0 um/s
Negative Direction Velc 2500000000.0 um/s
Operation Setting at Ve (:lgnore
Positive Direction Veloc 2500000000.0 um/s

1:Immediate Stop
O:Ignore
1:Immediate Stop
1:Detection Enabled

[WVAR]G bStopSignalY
0:Detection at TRUE
00s

00s

-10000000000.0 um

= 1Ihvalid
10000000000.0 um
um

U/s

00 um/s
2500000000.0 um/s
0gnore
2500000000.0 um/s
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2) Virtual Drive Axis

Quick Start Guide

() Stop Signal
- Signal
.. Target
Signal Detection Method 0:Detection at TRUE
Compensation Time 00s
Filter Time 00s
Software Stroke Limit Lower Value  -10000000000.0 um
Software Stroke Limit Target -1:Invalid
Software Stroke Limit Upper Value  10000000000.0 um
Position Command Unit um .
Position C. J Unit String i Item | VirtualAxis0001
Speed Command Unit Uls Sl
Negative Direction Speed Limit Value 2500000000 IS Ne- 201 ) .
Operation Setting at Speed Limit Valu O:lgnore =] Axls‘Param'Comhl Expands s‘eumg!vﬂlesdva
Positive Direction Speed Limit Value 2500000000.( ~ s Type Setting 3¥ftal Drive As
= Upper Limit Signal
) Signal
Target
Signal Detection Method 0:Detection at TRUE
Compensation Time 00s
Filter Time 00s
=) Lower Limit Signal
) Signal
Target
Signal Detection Method 0:Detection at TRUE
Compensation Time 00s
Filter Time 00s
Control Cycle Setting 0:Operate in the First Operation Cyc
Absolute Position Management Setting 0:Disable Absolute Position System
Ring Counter Enabled Selection 0:Disabled
Ring Counter Lower Limit Value -10000000000.0
Ring Counter Upper Limit Value 10000000000.0
‘.. High-speed Mode Setting 0000
(= Axis Parameter Expands initial values at axis variz
Acceleration Limit Value 2147483647.0 umis"2
Operation Selection at Start Acceleral -1:Error (Not Started)
Command In-position Width 100.0 um
Deceleration Limit Value 2147483647.0 umis"2
=) Forced Stop Signal
& Signal
. Target
Signal Detection Method 0:Detection at TRUE
Compensation Time 00s
Filter Time 00s
Home Position Return Required or Nc 1:Home Position Return Required
Jerk Limit Value 2147483647.0 umis"3
Operation Setting at Overrun 1:lmmediate Stop
Start Permission at Home Position Re 0:Disabled
Deceleration at Stop 0.0 um/s™2
Stop Selection at Deceleration to Stop 1:Recreate Deceleration Curve
Stop Selection at Stop by Factors 3:Alternative Acceleration/Decelerati
Stop Selection at H\W/ Stroke Limit En 1:lmmediate Stop
Process Selection at Servo OFF Com 0:Ignore
Stop Selection at S\ Stroke Limit Err 1:immediate Stop




3. PARAMETER SETTING

3) Virtual Linked Axis

Item | LinkAxis0001 LinkAxis0002
=) Axis Information
. Axis No. 401 1402
=) Axis Parameter Constant Expands setting values at axis vanable initialization. Re-i

Axis Type Setting 5:Virtual Link Axis ' 5Virtual Link Axis
Control Cycle Setting  0:Operate in the First Operati 0:Operate in the First Operati
Absolute Position Manag 0:Disable Absolute Position S 0:Disable Absolute Position S

Ring Counter Enabled St 0:Disabled 0:Disabled
Ring Counter Lower Lim -10000000000.0 -10000000000.0
Ring Counter Upper Lim 10000000000.0 10000000000.0
‘. High-speed Mode Settin; 0000 0000

=) Axis Parameter Expands initial values at axis variable initialization.Re-in
Home Position Return R: 0:Home Position Return Not F 0:Home Position Return Not F
Start Permission at Hom 0:Disabled 0:Disabled
Position Command Unit um um
Position Command Unit.
Speed Command Unit  U/s Uis

[Axes group setting]

Item | AxesGroup001
=) Axes Group Information

=) Axes Group Parameter Expands initial values ata

Acceleration Limit Value 2147483647.0 umis"2
Operation Selection at S -1:Error (Not Started)
Structuring Axis[1] Axis0001

Structuring Axis[2] Axis0002

Structuring Axis[3]

Structuring Axis[4]

Structuring Axis[5]

Structuring Axis[6]

Structuring Axis[7]

Structuring Axis[8]

Structuring Axis[S]

Structuring Axis[10]

Structuring Axis[11]

Structuring Axis[12]

Structuring Axis[13]

Structuring Axis[14]

Structuring Axis[15]

Structuring Axis[16]

Command In-position Wi 100.0 um
Deceleration Limit Value 2147483647.0 um/s™2
Jerk Limit Value 2147483647.0 um/s™3
Operation Setting at Ove 1:Immediate Stop
Decelerationat Stop 0.0 um/s™2

Stop Selection at Decele 1:Recreate Deceleration Cun,
Structuring Axis Operatic 1:Immediate Stop
Stop Selection at Stop by 3:Alternative Acceleration/De
Position Command Unit um

Position Command Unit .

Speed Command Unit  U/s

Speed Limit Value 2500000000.0 um/s

Quick Start Guide




4. PROGRAMMING BY A PLC CPU MODULE ONLY Quick Start Guide

4. PROGRAMMING BY A PLC CPU MODULE ONLY

A PLC CPU module is programmed by any of the following languages: FBD/LD, ladder, or ST
language. This chapter explains programming with FBD/LD that enables users to easily understand
the relationship between FBs.

To obtain the sample program used in this chapter, contact your local sales office.

m File name: R04-78G4_FBDsample_*****.gx3  (*****indicates the version)

PLC CPU Motion module
}_“—“—( )‘I Axis setting
MC_FB_1
H_ MC_FB T
= —
Ch
- 4
v v
1/0 control, etc. Motion control

[POINTS]
When applying the sample program to an actual system, ensure the applicability and confirm that it will
not cause system control problems.
Consider and add interlock conditions according to the user’s system.
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4.1 Programming Procedure for PLC CPU modules
MELSOFT GX Works3 is used to create a program for PLC CPU modules.
4.1.1 Creating a program block
1) In the navigation window of MELSOFT GX Works3, right-click an execution type ("Scan" in this
example) under "Program", and click "Add New Data".

2) On the "New Data" screen, set the data name, the program language, and the program file for
add destination. Only alphanumeric characters can be used to for the data name.

MNavigation o x Mew Data b
B | B2 | £ | A v Basic Setting
Data Type ﬁ]"_i"' Program Block -
(Data Name) ServoON_log
Detail Setting
= ﬂﬂ Scan _ Program Configuration
- f Add Mew Data... = » IPrugram Language _‘i FBD/LD -
Program file
- el i Execution type Scan [~]
Program Setting... Program file for add destination [+]
M Expand/Collapse Tree  »
oL OK | | Cancel

3) A program block is added to the navigation window.

Navigation o x |

= i
B
[
B
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4.1.2 Program execution type

There are following five execution types.

Execution type Description

Initial This type of program is executed only once when the CPU module has been
powered OFF and ON, or switched from the STOP state to the RUN state.
This type of program is executed only once per scan. The execution starts

Scan . _— . .
from the next scan right after the initial execution type program is executed.
This is an interrupt program which is executed at a specified time interval.

Fixed scan Differently from the normal interrupt program, this type of program does not
require the interrupt pointer (1) and the IRET instruction and is executed for
each program file unit.

Event This type of program starts execution when triggered by a specified event.

Standby This type of program is executed only when its execution is requested.

To set the execution type, right-click on a target program in the navigation window, and select
[Register Program] from the shortcut menu, or drag and drop the program onto the target
execution type.

The set execution type will be applied to "Program Setting" of "CPU Parameter".
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4.1.3 Inputting a FB

Register the Motion module FBs on MELSOFT GX Works3. (Refer to Section 2.4.4.)
This section explains the procedure for setting the following JOG operation FB (MCv_Jog).
The sample program adds some interlock conditions to this program.

JOG Positive rotation JOG Rewverse mtation

G hbgF G-hdogR1
I ] L I/I WGy Jog 1
I U e |_ MCw Jog
JOG Positive motation- JOG Reverse mtation JogForward Dore
I G_bbogF G_hdogRl
I :/: : : JogBackward Busy
JOG Welocity

G_le Joghelocity Velocity Active

JOG acceleration

le oghcoeleration Acceleration CommandAborted

JOG deceleration

le JogDeceleration Deceleration Error

JOG jerk

leJogJerk Jerk ErmarlD

i

Ogtiors
Axis Information
$RC7E 0000 AxisD001 AxisFef Axis

(1) Preparing labels
Prepare labels for input/output signals of the FB. This example uses labels for the Velocity,
Acceleration, Deceleration, and Jerk inputs of MCv_Jog. When registering a new label,
consider whether the label is registered as a global or a local label.

In this example, the labels for JOG command and JOG velocity are registered as a global label,
considering the JOG velocity is operated from an external device, such as GOT (HMI).

The labels for JOG acceleration, JOG deceleration, and JOG jerk are as local labels of
ServoON_Jog (refer to Section 4.1.1) since these labels are used only within the program.
Refer to Section 4.2 for naming rules of labels.

L T,
[<Filter> | Easy Display [ Display Setting Check
Label Name Data Type Class Assign (Device /Label) Initisl Value Constant English
1 |GBSRVOFF Bit | . [varGloBAL o | | [Servo OFF |
2 |GbJosF1 Bit | . [VARGLOBAL | | | |JOG Positive rotstion command Axis0001
3 |GbJosRI Bit | . [vARGLOBAL | | |JOG Reverse rotation command Axis0001
1 ServoON.Jog (PRG] (LocalLabe... |
I<Fi|ter> ] Easy Display [« Digplay Setting Check
Label Name Data Type Class Initisl Value Constant English
1 MCv_AlIPower 1 MCvAlIPower .. |VAR v All axes servo ON FB
2 MCv_Jog 1 MCv_Jog ... |VAR - [JOG operation FB Axis0001
3 |MCw.Jog2 MCv_Jog ... |VAR v JOG operation FB Axs0002
4 |leJogAcceleration FLOAT [Double Precision] .. |VAR v JOG acceleration
§ |leJogDeceleration FLOAT [Double Precision] .. |VAR v JOG deceleration
6 |ledogJerk FLOAT [Double Precision] VAR JOG ferk
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(2) Inputting a FB
Select "library" — "MotionControl_RD78G_****" — "FB" on the [Library] tab in the element
selection window, and you will find the Motion module FB library is registered.
Drag and drop a desired FB to the program editor.

8] ProgramBody : ServoON_log [P.. Element Selection g x
[(Find POU) | &R 95 |
w5 1 X | i
B [y FB ~

Management

=] Operation-Individu
g MC_Camin Cam Qperation Sta
i MC_CombineAx: Addition/Subtracti
i MC_Gearln Gear Operation Sta
i MC_GroupStop Group Forced Stop|
i MC_Home OPR
i MC_MoveAbsoh Absolute Value Pos
i MC_MoveRelativ Relative Value Posi
i MC_MoveVelocit Speed Control
i MC_Stop Forced Stop
i MC_TorqueConti Torque Control

Drag & drop s MCV_E.a:k\ashCT B?ckla.sh Comp.ter!s

A MCv_DirectionFi Direction Restrictic
g MCv_Jog Jog
i MCv_MoveCircu Absolute Circular h

i MCv_MoveCircu Relative Circular In
g MCv_Movelinea Absolute Linear Int v

MCv_Jog
[Version]
018
[Last Change]
2019/09/19 15:0%:27
[Comment]

POU List | Favorites | History | Module  Library

Motion module FBs are categorized in the following three groups.

Group Description
Management A motion control FB that takes an axis or an axes group for the argument
(administrative FB) and does not change the axis status or the axes group status by execution

Operation-Individual A motion control FB that takes an axis or an axes group for the argument

(motion FB) and changes the axis status or the axes status by execution
StandardFB A motion control FB that does not take an axis or an axes group for the
(general FB) argument

The FB for JOG operation (MCv_Jog) is under the "Operation-Individual" tree.

Drag and drop MCv_Jog to the editor. When an undefined label is entered, the "Undefined
Label Registration" screen appears. Enter the label name, the registered destination, and, if
necessary, the comment. This example uses the initial settings.

Undefined Label Registration x

Not defined as global label orlocl label.
Pleasesetnewlabelinformationto beregistered.

Label Name

Label Setting Information

Reqistersd
Destination Local Label{ServoON_Jog) w
Class VAR ~

Data Type |MC\-'_Jog |

Constant

Comment | |

0 Openthelabel editorand
set the label details afterregistering label information.
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When the setting is completed, click the [OK] button.
The selected FB (MCv_Jog) is displayed on the program editor.

ﬂ ProgramBody : ServoON_log [R.. X ‘Elemenl Selection 1 x

|(Find POU) | 85 | &
Li- |58 L X | ar
= g FB ~
I, Management
MG Jog ] = |J: Operation-Individu
MCw_Jog g MC_Camin ‘Cam Operation Sta
oeForward Done i MC_Combinefou Addition/Subtracti
o MC_Gearln Gear Operation Sta
JogBackward Busy
2 MC GroupStop  Group Forced Stop
el ooy Active g MC_Home OFR

o MC_MoveAbsol Absolute Value Po:
&8 MC_MoveRelativ Relative Value Posi
g MC_MoveVelocii Speed Control
ci MC Stop Forced Stop
s Excin 4§ MC_TorqueConti Terque Control
2 MCv_BacklashCc Backlash Compens
& MCv_DirectionFi Direction Restrictic
Ads o MCv_Jog JOG

1 i MCv_MoveCircu Absolute Gircular I
£ MCu_MoveCircu Relative Circular In

Acceleraton CommandAbarted

Deceleration Error

Options

2 MCv_Movelinea Absolute Linear Int »
=

MCv_Jog
[Version]
0B
[Last Change]
2019/09/19 15:09:27
[Comment]

POU List | Favorites | History | Module  Library

(3) Connecting I/0O signals
Connect FBD and LD elements to a target input connection point of the FB.
Place an element on the editor, and move it through drag and drop.

(a) LD element
Click where an element is to be placed on the program editor, and then click the element
icon on the tool bar to place the element.
When a contact element is placed, it shows "???". Double-click the element, and enter a bit
type label or a bit device number. For the label name, the registered global labels are
displayed as a suggestion. Connect the LD elements to the input connection point of the FB.

Dl AE A UE Y A A S Y el | 0 @ | o ) e T B R A

mogw ServoOM_Jog [P, %

11
l/l
2 MOw_Jog
MCv_Jog
JoeForward Dane

Double-click and enter JoeDacknard Busy
the label name. o .

Ancelerston Command Aborted

Deceleration Error
Jerk ErroriD
77
-——— Ty
5 G_blogF1 BOOL s
55 G_blogR1 BOOL 3
Setting...
1 v
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The following shows the diagram that connects the LD elements to the JogForward and
JogBackward input connection points.

JOG Paositive rotation

-+ JOG Reverse rotation-

G_hJogF G_bJogR1
I ] L I/I MGy Jog 1
I U L | MCv Jog
JOG Positive rotation— JOG Reverse rotation- JogForward Dore
I G_hJogF G_bJogR1
I :/: : : JogBackward Buey
Welocity Active
Acceleration Commard Abarted
Deceleration Error
Jerk ErrarlD
Ogtions
Auxis

(b) FBD elements
Click where the FBD element is to be placed, and then directly enter the device No. or label

name there.

When entering "G_leJogVelocity" that is registered as a global label in (1), click the left side
of the Velocity input of MCv_Jog and enter "G_leJogVelocity". The registered global labels
are displayed as a suggestion. Connect the FBD element to the input connection point of the

JOG Positive rotation— JOG Reverse rotation
G_hdogF G_hdogR1
I ] L I/l MC v Jog 1
| uu Wl | MG Jog
JOG Positive rotation—[JOG Reverse rotation— L ~bgForward Dore
I G_bJogF G bJogR1
I i/ G_lej I]— -bgBackward Busy
L LREAL JOG Velocity Active

‘@ G_leJogVelocity

Setting.. }/

Acceleration

CommardAborted

Deceleration Errar
“erk ErrordD
Options

Axis

=

JOG Positive motation JOG Reverse mtation
G_bogFl G_bdogRt
1L 1/h MCv_Jog 1
10 17T | MGv.Jog
ve rotation JOG Reverse rotation™ ~ogFarward Dore
bgF1 G_bogRt
: : +bgBackward Busy
JOG Velocit
' G_le JogVelocit E Velosity l Active
Acceleration CommandAborted
Deceleration Error
ark ErrorlD
Optiors
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When an undefined label is entered, the "Undefined Label Registration" screen appears.
Enter the data type and the registered destination.

Undefined Label Registration X

Not defined as global label orlocl label
Pleasesetnewlabel informationto be registered.

Label Name G_leJogVelodty

Label Setting Information
Registered

Destination Global Label{Global) -
Class VAR_GLOBAL w
Data Type |FLOAT [Double Precision] | m
Constant

Comment | |

n Openthelabel editorand
setthelabel details afterregistering label information.

0K Cancel

Connect the local labels (leJogAcceleration, leJogDeceleration, and leJogJerk) registered in
(1) to the corresponding input connection point (Acceleration, Deceleration, and Jerk inputs)
of MCv_Jog. For the Options input, connect the constant value of "0".

[NOTES]
Note that values need to be stored to G_leJogVelocity, leJogAccelertion, leJogDeceleration, and
leJogJerk by another program (using EDMOVP instruction, etc.)
(For a setting example, refer to Section 4.6.)

JOG Positive rotation— JOG Reverse rotation—

l G bJogF! G_bJogR1
1 1 |/| MC v Jogi
[ LI | Ll | MCv_Jog
JOG Positive rotation JOG Reverse rotation-- JogForward Dore
I G_bJogF1 E
[ :/: JogBackward Busy

Velocity Active

JOG acceleration
P leJogAcceleration === Acceleration CommandAborted

JOG deceleration

Jog tion = Daceleration Ermor
JOG jerk
= Jerk ErrorD

le Jog-lerk

0 = Optiors

Axis
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(c) Axis input (public label)
Connect the AxisRef structure registered as a public label to the Axis input connection point.
(Refer to Section 3.14.1.)
Click [Module] tab in the element selection window. Select "Module label" — "0000:RD78G4"
— "RD78_0000" — "Ax+Global" — "Axis0001" — "AxisRef", and then drag and drop the
AxisRef (axis information) to the program editor.

‘j] ProgramBody : ServeOM_Jog [R.. X

(Find POU)) &g
= Module Label
JOG Pasitive rotation'- JOS Reverse rotation-- 3E0O:RO4CPU
G bR G bubgRt B |Ji 0000:RD78G4
| 1 1 11 MG g 1 & [l RD78_0000
I UL LU | WSy bg € RD75 0000
JOG Pasitive rotation'- JOG Reverse rotation:* ogFonward Core Sys+Global
I G hobgF G bR = Ax+Global
- - = ) Axisooot
| 4 L HERERER =y Q;;mmm [X_Axis]
JOG Welocity =
AxisRef
G le.hvainsity Velocity Active Dl LEE i
0 aocaleration _ ¥ AxisRef_Axis Information )
- ) @ AxisNo  Axis No.
le b ghcoaleration Acceleration CommandAborted
TEE Toae e @ Starti0 /0 No.
- ; . Md
_Ie\.bil:gaaa.\erkatwum Ceceleration Error | Axis0002
2 ¢ VirtualAxis0001
ebger ¥Eik B J LinkAxis0001
Lo J—o i
jptiore
¢ Gr+Global
P Drag & drop odule FB
<

When "RD78G_0000.Axis0001.AxisRef" appears on the editor, connect it to the Axis input
connection point of the FB.

[POINTS]
The name of public label "RD78_0000.Axis0001.AxisRef" can be directly entered on the editor.
When you enter "RD78", "RD78_0000" is displayed as a suggestion.
When you select "RD78_0000" and enter ".", the axis label name, such as "Axis0001", will be displayed.
When you select "Axis0001" and enter ".", the structure member, such as "AxisRef", will be displayed.
Select "AxisRef", and the input is completed.

RD78_0000.Axis0001.AxisRef

Member
Axis label name
Module + Module No.

JOG Positive rotation—- JOG Reverse rotation=-

G_bdogF G_hJogR1
I ] L I/l MGy Jog
I Uy U | MG v Jog
JOG Positive rotation— JOG Reverse motation- bgForward Dore
I [ERNT- G_bJogR1
I :/: : : bzBackward Busy
JOG Velocity
G le JogWelocity Velocity Active

JOG acceleration

le Joghccelerstion Acceleration CommandAborted

JOG deceleration

leJogDecaleration Decsleration Error
JOG jerk
leJogdark Jerk ErrarD
QOptiorns

Axis Information
JR078 0000 AxisO001 AxisRe = Axis

N
1
[(e]
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The program is completed.

[POINTS]
When using an initial value for FB input signals, the setting can be omitted.
The Options input in this example can be omitted since it sets the initial value of "0".

4-10
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4.2 Naming Rules of Labels

This document uses the following prefix rules for labels to distinguish their data type.

Prefix
Data type Value range
P 9 Local Global
Bit BOOL FALSE(0), TRUE(1) b Gb
Word [unsigned]
WORD 0 to 65535 G
Jbit string [16 bits] ! =Y
Double word [unsigned]/
DWORD | 0 to 4294967295 d G_ud
bit string [32 bits] ! -4
Word [signed] INT -32468 to 32767 w G w
Double word [signed] DINT -2147483648 to 2147483647 d G d
Single-precision real REAL 2126 4o 2125, 0, 2126 0 2128 R Ge
number
Double-precision real LREAL  |-2102¢ to 21022 0 91022 ty 01024 le G le
number
T#-24d20h31m23s648ms to
Ti TIME t G t
me T#24d20h31m23s647ms m -
TIMER structure
: tact
Timer TIMER S: contac td G td
C: coll
N: current value

[Examples of local labels]
Bit: bMoveCMD
Double-precision real number: lePosition
Arrays: wAxes[16]
Timer: tdTimer1

[Examples of global labels]

Bit: G_bJogF1
Double-precision real number: G_leVelocity

4- 11
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4.3 Projects
4.3.1 Program names

The following shows the program examples explained in this chapter.

Navigation 4 x "Scan"— under "MAIN"
- | O | & | A -
A Project Program name: ServoON_Jog
I Module Configuration (PLC READY, all axes servo ON, JOG operation)
= @™ Program
fif). Initial
= fif} Scan

Program name: Homing

Program name: Positioning (single axis positioning)

Program name: ContinuousPositioning

|+

(single axis continuous positioning)

|+ -+

+]

Program name: LinearInterpolation
(two-axis linear interpolation control)

Program name: Synchronous (synchronous control)

Program name: ErrorReset (error reset)

4-12
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4.3.2 Settings for global and public labels

The following shows the setting examples of the global labels in the sample program.
For the local label, refer to each program.

(1) PLC CPU module

Label Name Data Type Class Assign !Devicq Label) | Initial Value | Constant EnglisﬁDisglax Targg‘!

1[G bSRVOFF Bit .. [VARGLOBAL ~ Servo OFF
2 |G bJogF1 Bit VAR GLOBAL _~ JOG Positive rotation command Axis0001
3 |G bJogR1 Bit . [VARGLOBAL ~ JOG Reverse rotation command Axis0001
4 |G bJogF2 Bit VAR GLOBAL _~ JOG Positive rotation command Axis0002
5 |G bJogR2 Bit . [VARGLOBAL ~ JJOG Reverse rotation command Axis0002
68 | G,bHoming1 CMD Bit {VARGLOBAL ~ Homing command Axis0001

1 ) — 7_ 1G_bHoming2CMD Bit . [VARGLOBAL ~ Homing command Axis0002
8 |G _bHomingdBCMD |Bit VAR GLOBAL _~ Homing command VirtualAxis0001
9 |G _bPosCMD Bit VAR GLOBAL ~ Single axis positioning start
10| G, bContPosCMD Bit VAR GLOBAL _~ Single axis continuous positioning start
11_| G binterpolationCMD _[Bit . [VARGLOBAL ~ 2-axis linear interpolation control start
12| G, bSyncCMD Bit VAR GLOBAL _~ Synchronous control start
13 | G bErrorReset I-B_ut VAR GLOBAL _~ Error reset
14 |G bSysErrorReset Bit VAR GLOBAL __~ System error reset

2) """ ~ 15 G leJogVelocity FLOAT [Double Precision] [ [VAR GLOBAL _~ JOG Velocity
16 |G, bHoming1Req Bit . |VARGLOBAL _~ Homing start request Axis0001
17 | G_bHoming2Req Bit . |VARGLOBAL ~ Homing start request Axis0002
18 | G bHoming3Req Bit {VARGLOBAL ~ Homing start request VirtualAxis0001

3 _____ _19 |G bPosReq Bit .. [VARGLOBAL ~ Single axis positioning start request

) 20 |G bContPosReq Bit . |VARGLOBAL ~ Single axis continuous positioning start request

21 | G_binterpolationReq Bit . |VARGLOBAL _~ 2-axis linear interpolation control start request
22 |G bSyncReq Bit . [VARGLOBAL _~ Synchronous control start request
23 | G_bJogl Busy Bit . |[VARGLOBAL ~ |JOG operation in progress Axis0001
24 |G bJog2Busy Bit sl VAR GLOBAL _~ JOG operation in progress Axis0002
25 =

1) These labels are used to execute operation of each program.

2) This double-precision real number label stores the JOG velocity.
By registering this label as a global label, the JOG velocity can be changed from a GOT (HMI) or other programs.
*When changing the JOG velocity from a GOT, access from external devices must be enabled.

3) These labels turn ON while the program is being executed.
They are used as an interlock condition to prevent simultaneous execution of multiple programs.

(2) Motion module
The following shows the global and public label settings of the Motion module.
Set these labels on the motion control setting function of MELSOFT GX Works3. When the
settings are finished, reflect the public labels. (Refer to Section 3.14.2.)

[AX+Global]
Label Name Data Type Class Initial Value | Constant Comment Fuklic Lakel Motion Control
1 Aeas0001 AXIS REAL VAR GLOBAL <Detailed--- [ Axis]
2 | Axis0002 AXIS REAL VAR GLOBAL <Detailed--- [ _Auis]
3 |VirtualfxisO001 AXIS VIRTUAL VAR GLOBAL <Detailed--- [Vir AudsO1]
4 | LinkAxis0001 AXIS WIRTUAL_LINK VAR GLOBAL <Detailed--- [Lin_fsd=01]
5 | Linkfes0002 AXIS WIRTUAL LIMK VAR GLOBAL <Detailsd-- [Lin Axds02]
]
[Gr+Global]
Label Name Data Type GClass Tnitial Value Caonstant Comment Remark Public Label Motion Control Attribute
1 EAmsGrnLq:l]ﬂl AXES GROLUP VAR GLOBAL <Detailed Settir= 4= Tahle] -
2
[Global]
The following are the structures that store data related to the system. Set "Public label" to
"Enable".
Label Name Data Type Glass Tnitial Value | Constant Comment Remark. Public Label Mation Contral Attribute
1 G bStopSienal} | Bit WAR GLOBAL 3 1-1E% Axis0001 ./ Stop command Axis0001 WRITE (=) Mation)
2 G bStopSienalt | Bit WARGLOBAL 31184 Axis002 / Stop command AxisN002 WRITE (=) Mation)
3

4-13
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[Sys+Global]
The following is the structure that stores data related to the system. Set "Public label" to
"Enable".
1 ég, i Label Name SYsuTa;: Type vaﬁ,aLoa(:Lm <D:;:;:\:l \é:\:: Constant | Comment Remark Public Label Motion om_m Attribute
2

[AXIS_REAL structure]

B AXIS_REAL [Structure Setting] X

Q

R

| Label Name Data Type Initial | Constant English(Display Target) Motion Control
1 |AxisRef AXIS_REF Axis Information
2 | PrConst AXIS_REAL_PRM_CONST Axis Parameter Constant
3 |Pr AXIS_REAL_PRM Axis Parameter
4 [Md AXIS_REAL_MONI Axis Monitor Data
5 [Cd AXIS_REAL_CMD Axis Control Data
6

4-14

4 md
Label Name Data Type Comment I"a'lt' Pl.l{abblellc
Md AXIS_REAL_MONI Axis Monitor Data
AccelerationLimit FLOAT [Double Acceleration Limit--- Disabled
AccelerationOverride FLOAT [Double Acceleration Overr--- Disabled
AccelerationZeroBehavior Word [Signed] Operation Selectio--- Disabled
ActualPosition FLOAT [Double Actual Position Disabled
ActualVelocity FLOAT [Double Actual Velocity Disabled
Analyzing Bit Analyzing Disabled
AutoDeceleration Bit Automatically Dece--- Disabled
Axi sName String [Unicode] Axis Name Disabled
AxisStatus Word [Signed] Axis Status
BufferingFBs Word [Signed] Number of Bufferin-- Disabled
CndInPos Bit Command In-position
CmdInPos_Width FLOAT [Double Command In-positio--- Disabled
CommandedAcceleration FLOAT [Double C ded Accelera-- Disabled
CommandedDeceleration FLOAT [Double C ded Decelera--- Disabled
C dedJerk FLOAT [Double C ded Jerk Disabled
C dedPosition FLOAT [Double C ded Position Disabled
C dedVelocity FLOAT [Double C ded Velocity Disabled
Cspr_ForwardSidePosition FLOAT [Double Disabled
Cspr_SetPressure Double Word [Signed] Disabled
~
Driver_ServoOn Bit Driver Servo On St--- Enabled
Driver_State Word [Signed] Driver Status Disabled
DriverError Bit Drive Unit Error D--- Disabled
DriverErrorID Word [Unsigned]/Bit [Drive Unit Error C--- Disabled
DriverErrorDetai LID Word [Unsigned]/Bit [Drive Unit Error D--- Disabled
Error Bit Axis Error Detection Disabled
ErrorID Word [Unsigned]/Bit [Axis Error Code Disabled
FeedMachinePosition FLOAT [Double Machine Feed Value Disabled
Fol lowupDisable Bit Fol low-up Disabled Disabled
ForcedStop_Released Bit Forced Stop Cancel--- Disabled
= ForcedStop_Signal SIGNAL_SELECT Forced Stop Signal Disabled
~ Homing_Complete Bit Homing Completed Disabled
Homing_Request Bit Homing Request
Homing_Required Bit Homing Required or--- Disabled
~
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[AXES_GROUP structure]
RN

Label Name Data Type Class Initial | Constant English(Display Target) Motion Control
1 |AxesGroupRef AXES_GROUP_REF Axes Group Information
2 |PrConst AXES_GROUP_PRM_CONST Axes Group Parameter Constant
3 |Pr AXES_GROUP_PRM Axes Group Parameter
4 |Md AXES_GROUP_MONI Axes Group Monitor Data
5 [Cd AXES_GROUP_CMD Axes Group Control Data
6
£ md
Label Name Data Type Comment I"a'lt' p‘g)ble'lc
= Md AXES_GROUP_MONI Axes Group Monitor--- ble
AccelerationLimit FLOAT [Double Acceleration Limit-- Disabled
AccelerationOverride FLOAT [Double Acceleration Overr-- Disabled
AccelerationZeroBehavior Word [Signed] Operation Selectio-- Disabled
ActualVelocity FLOAT [Double Actual Velocity Disabled
Analyzing Bit Analyzing Disabled
AutoDeceleration Bit Automatically Dece--- Disabled
Axis AXIS_REF(1..16) Configuration Axis Disabled
BufferingFBs Word [Signed] Number of Bufferin--- Disabled
CndInPos Bit Command In-position e
CmdInPos_Width FLOAT [Double Command In-positio--- Disabled
C dedAcceleration FLOAT [Double C ded Accelera--- Disabled
C dedDeceleration FLOAT [Double C ded Decelera--- Disabled
C dedJerk FLOAT [Double C ded Jerk Disabled
C dedVelocity FLOAT [Double C ded Velocity Disabled
DecelerationLimit FLOAT [Double Deceleration Limit--- Disabled
Error Bit Axes Group Error D--- Disabled
ErrorlD Word [Unsigned]/Bit [Axes Group Error C--- Disabled
GroupName String [Unicode] Axes Group Name Disabled
GroupStatus Word [Signed] Axes Group Status m
InterpolationAxes Double Word Interpolation Axes Disabled
~ ~
[AXIS_VIRTUAL structure]
% AXIS_VIRTUAL [Structure Setting] X
Label Name Data Type Constant English(Display Target) Motion Control
1 |AxisRef AXIS_REF Axis Information Enabl
2 | PrConst AXIS_VIRTUAL_PRM_C--- Axis Parameter Constant
3 |Pr AXIS_VIRTUAL_PRM Axis Parameter
4 [Md AXIS_VIRTUAL_MONI Axis Monitor Data
5 |Cd AXIS_VIRTUAL_CMD Axis Control Data
6
4 | Md
Label Name Data Type Comment Inalltl pl.uabblellc
Md AXIS_VIRTUAL_MONT Axis Monitor Data
AccelerationLimit FLOAT [Double Acceleration Limit-- Disabled
AccelerationOverride FLOAT [Double Acceleration Overr-- Disabled
AccelerationZeroBehavior Word [Signed] Operation Selectio-- Disabled
Analyzing Bit Analyzing Disabled
AutoDeceleration Bit Automatically Dece- Disabled
Axi sName String [Unicode] Axis Name Disabled
AxisStatus Word [Signed] Axis Status
BufferingFBs Word [Signed] Number of Bufferin--
CndInPos Bit Command In-position
CndInPos_Width FLOAT [Double Command In-positio-- Disabled
Homing_Complete Bit Homing Completed | Disabled
Homing_Request Bit Homing Request
Homing_Required Bit Homing Required or--- Disabled
~ ~
[AXIS_VIRTUA_LINK structure]
Labs| Name Cata Type Class Initial Value | Constant Comment Public Label Motion Control Attribute
1 [BxisRef AXIS_REF Bxis Information READ (Motion =>) Md-*
2 PrConst AXIS VIRTUAL LINK PRM CONST Pois Parameter Constant WRITE (=> Motion): Pr--
3 [Pr AXIS_VIRT UAL_LINK_PRM Axis Parameter WRITE (=> Motion), Pr
4 [Md AXE _VIRTUAL LINK MONI Axis Monitor Data ;
5 |Cd AXIS VIRTUAL LINK CMD Puxis Control Data WRITE (=> Motion): Cd
6 | [
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[SYS_MONI structure]

Label Name Data Type Class Initial Value | Constant Comment. Public Label Motion Control
1 Addon AbsSystem ADDON MONI Add—on AbsSystem Monitor Disable =
2 | Addon Axis ADDON_MONI Addon Axis Monitor Disable =
3 Addon BdemalSignal ADDON MONI Add-on ExtermalSigral Monitor Disable -
4 | Addon FileTransfer ADDON_MONI Add-on FileT ransfer Monitor Disable =
= =
23 | BuffermemoryRefrashCycle OYCLEMONI Buffer Memory Refresh Cydle Moni--- Disable | =
24 |Environment UserRootPath String(127) - User Root Path Disable -
25 |Eror Bit 0 Motion System Error Detection =
26 |EnorHistory Word [Unsigned]--- 0 Error History Information Disable -
27 |EnorHistory Latest Word [Signed] 0 Latest Enor History Data No. Disable | =
[SYSTEM structure]
oy G
Label Name Data Type Class Initial | Constant English(Display Target) Public Label Motion Control
1 PrConst SYS_PRM_CONST System Parameter Constant Disabled WRITE (=> Moti---
2 |Pr SYS_PRM System Parameter Disabled WRITE (=> Moti
3 Md SYS_MONI System Monitor Data e READ (Motion
4 |Cd SYS_CMD System Control Data Disabled WRITE (=> Moti---
5 |LOGGING_REALT--- | LOGGING_REALTIME Logging Real-time Monitor Disabled -
6 |LoggingRef LOGGING_REF(1..10) Logging Disabled -
7 |Project PROJECT Project Disabled =
8
4 |Md
Label Name Data Type Comment I“ailti PL”anglC
BuffermemoryRefreshCycle CYCLE_MONI Buffer Memory Refr--- Disabled
CoRecordingStatus Word [Signed] Co-recording Opera-- Disabled
Error Bit Motion Area System---
ErrorHistory Word [Unsigned]/Bit [Error History Info--- Disabled

[POINTS]
By registering the global label Enum_Global_RD78 in the library to the global labels of the project,
programming using ENUM numerators becomes available in PLC programs.
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4.4 PLC READY (Program Name: ServoON_Jog)

The Motion module uses 32 points each for inputs and outputs to send/receive data to/from a PLC
CPU module.

Regardless of the programming language, PLC READY [Y0] needs to be turned ON by a PLC
CPU module to start operation of the Motion module.

(1) Program example

PLC READY flag [Y0] is turned ON when the PLC CPU module is powered ON and the
synchronization flag [X1] is turned ON.

DA LT 0N
PLC Ready DM

Always Ok Synchronization Flag FLC READY
St <400 il el
| I { )

] 1 1
I LI | LI | L
1 2
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4.5 Servo ON (Program Name: ServoON_Jog)

This program turns ON the real drive axes connected to the servo system.
The following two FBs are used for executing servo ON.

Quick Start Guide

(1) FBs
Type Command Description
MCFB MC_Power Switches a specified axis to the operation possible status.
(administrative) | MCv_AllPower Switches all axes to the operation possible status.
(2) Local labels
Label Name Data Type English(Display Target)
MCv_AllPower 1 MCv AllPower ... |JAll axes servo ON FB
MCv_Jog 1 MCv_Jog 4JOG operation FB Axis0001
MCv_Jog 2 MCv_Jog JOG ope

leJogAcceleration

ledJogDeceleration
leJogJerk

~N W N -

FLOAT [Double Precision
FLOAT [Double Precision]

FLOAT [The labels for JOG operationC 2c¢

ion FB Axis0002

JOG deceleration
.. |JOG jerk

Drag and drop MCv_AllPower to the program editor. The FB (MCv_AlIPower_1) is added as a
local label. (Refer to Section 4.1.3.)

(3) Program example

When PLC READY [YO0] is turned ON, Ready [X0] is turned ON.

Turning ON of X0 is used as the condition for executing all axes servo ON.

When executing servo OFF, turn ON G_bSRVOFF.
For MCv_AlIPower, connect AxisRef type structure to the Axis input connection point.

285 —TON
All axes gervo ON

All axes servo ON FB

(_TRE _ } | MLw? Fove ]

MC v_AllPower
READ Sernwo OFF Erable Busy §

I G_bSRVOFF
r : : :/: ServoON  Error §
ErroriD §
Axis Information
fRD75 0000.Axis0001 AxisRefl=— Axis |
[POINTS]

The 1/0 No. of the Motion module must be specified in the AxisRef type structure.
When a user specifies the 1/0 No. in the PLC CPU program, store the numerical value that deletes the
lowest digit of the Motion module 1/0 No. to the AxisRef.StartlO.

For example, when the I/O No. is "0010", store "1" for AxisRef.StartlO.
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4.6 JOG Operation (Program Name: ServoON_Jog)

The servo system outputs commands to a target axis and operates the axis in a specified direction
while the JOG positive/reverse rotation commands are ON.

(1)FB
Type Command Description
MCFB . . .
(motion) MCv_Jog Executes a JOG operation according to the target velocity.

(2) Acceleration/deceleration processing function
The acceleration/deceleration function is used to adjust the acceleration/deceleration curve of
the motion control according to the user's machine.

(a) Overview
Select the acceleration/deceleration methods from the following.
Method Description
Acceleration/deceleration Accelerates/decelerates the axis by the acceleration, deceleration,
specification method (Initial) and jerk values specified in the FB.

Acceleration/deceleration time- | Accelerates/decelerates the axis based on the time specified in
fixed method the FB regardless of speed.

(b) Setting method
The acceleration/deceleration method can be specified by the Options input of motionFBs,
such as MCv_Jog.

Bit Description

Acceleration/deceleration method setting
Oto2 0: mcAccDec (acceleration/deceleration specification method)
1: mcFixedTime (acceleration/deceleration time-fixed method)

3to 15

The function varies depending on the FB.
16 to 31
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(c) Acceleration/deceleration specification method
Select "0: mcAccDec" in the Options input (using bit 0 to 2 for acceleration/deceleration
method setting) of the FB, and set acceleration, deceleration, and jerk.

1) Trapezoidal acceleration/deceleration
When "0.0" is set for the Jerk input of the FB, the operation is referred to as the
trapezoidal acceleration/deceleration.
The velocity creates a trapezoidal shape.

Velocity
A
Target velocity(V) f-----ccv--
» Time
Acceleration
A
Target acceleration (A) m
» Time
Target deceleration (DEC) |---------=-=-==-smmmmmnen u

2) Jerk acceleration/deceleration
When values other than "0.0" is set for the Jerk input of the FB, the operation is referred
to as the jerk acceleration/deceleration.
The velocity creates an S-curve shape.

Velocity
A

Target velocity(V) f---------

» Time

Acceleration
A

Target acceleration (A) ﬂ

» Time

Target deceleration (Dec) |..........._._..__........\
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(d) Acceleration/deceleration time-fixed method
Select "1: mcFixedTime" in the Options input (using bit O to 2 for acceleration/deceleration
method setting) of the FB, and set the acceleration time in the Acceleration input of the FB.
The Deceleration and Jerk inputs are not used.

Velocity
A
Target velocity(V) |----------
» Time
>
ESec- Section B ESe(‘ri
ition A

Acceleration:

Target acceleration (A) ---

A

ition C!

Target deceleration (DeC) |- --dcmeedeeoeeaaa

: - > Time

Acceleration time (AT)

(e) FB input variables
The following table lists the input variables explained in (b) to (d).

» Time

Deceleration time (DT)

Input variable

Name

Details

Velocity

Target velocity

Specify the target velocity.

Acceleration

Acceleration or
acceleration/
deceleration time

Specify the acceleration or the acceleration/deceleration time.
« The unit is [U/s?] when the method is set to "0: mcAccDec".
* The unit is [s] when the method is set to "1: mcFixedTime".

Deceleration

Deceleration

Specify the deceleration.
* The unit is [U/s?] when the method is set to "0: mcAccDec".
* Not used when the method is set to "1: mcFixedTime"

Specify the jerk.
Jerk Jerk « The unit is [U/s3] when the method is set to "0: mcAccDec".
* Not used when the method is set to "1: mcFixedTime".
Specify the acceleration/deceleration method using bit 0 to2.
Options Options 0: mcAccDec Acceleration/deceleration specification method

1: mcFixedTime Acceleration/deceleration time-fixed method




4. PROGRAMMING BY A PLC CPU MODULE ONLY Quick Start Guide

[POINTS]
When the "Acceleration/deceleration specification method" (Options: 0) is selected, the
acceleration/deceleration can be calculated using the acceleration/deceleration time as follows.

[Target velocity: V [U/s], acceleration time [s], deceleration time [s]],
Velocity := (target velocity V);
Acceleration := (target velocity V/acceleration time);
Deceleration := (target velocity V/deceleration time);
Options := (mcAccDec);

(3) Local labels

[ The label used in the Servo ON program

Label Name Data Type English(Display Target)

1 MCv_ AllPower 1 MCv_AllPower All axes servo ON FB |
1 ) ______ 2 |MCv Jog 1 MCv Jog ... |JOG operation FB Axis0001

3 |MCv \Jogr 2 MCv J_og; JOG operation FB Axis0002

4 |leJogAcceleration FLOAT [Double Precision ... |[JOG acceleration
2) ______ 5 |leJogDeceleration FLOAT [Double Precision ... IJOG deceleration

6 |leJogderk FLOAT [Double Precision] ... |[JOG jerk

7

1) These labels are automatically added when the user drags and drops the FB "MCv_Jog" to the
program editor.
2) These labels are registered manually.

(4) Program example
The EDMOVP instruction is used to store values to the JOG velocity, acceleration, deceleration,
and jerk.
The labels for the JOG positive/reverse rotation commands are connected to the corresponding
command inputs (JogForward and JogBackward inputs) of the FB (MCv_Jog).
The interlock conditions are added to prevent execution of the JOG operation while other
programs are running.

[Start signal]
Axis0001 Axis0002
JOG positive rotation command G_bJogF1 G_bJogF2
JOG reverse rotation command G_bJogR1 G_bJogR2
ST When Axis0001 becomes servo ON status, the values for JOG velocity,
Ll sxiiligE 0B miasian ] acceleration, deceleration, and jerk are stored to the specified labels.
Driver Servo On Status EDLEF BN
 RO78 0000 Axi=0001 Md Driver ServaOn__J={ EN ENO EN ENO —) CONNECTOR Jp == 1
JOG Velocity JOG acceleration
250000 —_ d p={ GleJogvelocity § 5000000 = s d [
I
'
I
B
I EDMOWVP EDMOVP
— = pOONETR p—en  Ew0 ™ Ew
JOG deceleration JOG jerk
5000000 s d {edgoecekerztion § ( 00 — s d
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[POINTS]
To enter the EDMOVP instruction, directly enter "EDMOVP" on the editor, or drag and drop "EDMOVP" to
the editor (select "APPLICATION INSTRUCTIONS" — "Real number instructions" on the [POU List] tab
in the element selection window.)

The simultaneous execution of the positive/reverse
rotation JOG operation is prevented.

JOG Axds0O0!
JOG Positive rotation | Homing start request= Single axis positioning= Single axis continuous 2-axis linear interpola-+ Synchronous control s+ J0G Reverse rotation- - -
G bJegFl G bHominel Req GbPesReq G bContPasReq G binterpolationReq GbSyncReq G bdeeRi JEE °"E"‘sé'“‘dFE‘A’"5°m‘
L 1/} 11 11 I/} > I} MC v Jce |
I_ VT 17 L  d 4 'I- MG v_doe
JOG Reverse rotation JOG Positive rotation® JosFarmard Done &
G bueeRl G bJeeF1 JOG operaticn in pr
I_ | | —} Busy GbJoglBusy
JOG Velocity

Veoty et
JOG accelerstion
e JogAccelerstion Acceleration CommandAborted
JOG deceleration

The interlock conditions prevent the P, Eevor
JOG operation from starting while 08 ierk
derk Ewile

other programs are running.

Opfions

Az Information

07 & 0000 Asis 0001 AsxdsFe ] Asds

operation. This signal is used as an

The Busy output is ON during the JOG
interlock condition in other programs.

JOG Positive rotation) Homing start request 2-axis linear interpola* Synchronous contral s+ JOG Reverse rotation : ‘
G.bJoeF2 G bHoming2Req G binterpolstionfiaq G.hSyncReq G.bJoeR2 J0G DPQ;“’_"““FB;"‘Y‘SDC'”
1 11 11 11 1.1 MG v Jog 2
I 17t 17t 17 17t I_ MG o
J0G Positive rotation=- = JogForward Done ¥
GbdegF2 JOG opersticn in pr
:/: Busy e G hJog?Busy )
JOG Velosity
G Je JogVelocity Velodity Active

JOG acceleration

Accelerstion  CommandAborted i

JOG deceleration

S— Eroc §
JOG jerk
s oo
Opfions
Auds Information
RD7 8 0000 Axis D002 AxisRe f] Axis p

The configuration of the axis 2 program is
the same as that of the axis 1 program.




4. PROGRAMMING BY A PLC CPU MODULE ONLY Quick Start Guide

4.7 Homing (Program Name: Homing)

The homing method is set using the servo amplifier parameter [Pr. PT45 (Home position return
method)].

This section explains the data set method homing.
For the dog type homing, refer to Appendix.

(1) Overview
The data set type homing sets the current position as the home position.

[Time chart of data set type homing (Method37)]

Homi leti ON |
oming completion
g comp OFF

Positive Homing position data
rotation !
Servo motor speed 0 r/min Fy

Reverse
rotation

Homing operation ON

start OFF
(2) FB
Type Command Description
MCFB
, MC_Home Executes homing of the specified axis.
(motion)

(3) Local labels

Label Mame Data Type English(Display Targst)

1) ______ 1_ WS _Home 1 WIC_Horne .. |Heming FB1 Axis000

2 MG _Home 2 MC_Home ... |Homing FBZ2 Axis0002

@l M i} AZ H s Homing FBES Virtualf-as0001

4 |bHoming! Done Eit ... |Homing FB1 Done output

5 |bHoming! Error Bit ... \Homing FE1 Error output
2) ________ B-d bHoming?Done Bit ... |Homing FEZ Done output

7 |bHoming2Error Bit ... \Homing FE2 Error output

&  JhHomingdlDone Bit Heoming FB3 Done output

9 |bHoming3Error Eit _ |Homing FE3 Error output

10

1) These labels are automatically added when the user drags and drops the FB (MC_Home) to
the program editor.
2) These labels are registered manually.
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(4) Program example
This program executes homing for the axis 1 (Axis0001), the axis 2 (Axis0002), and the virtual
drive axis (VirtualAxis0001). The homing request label is kept ON by a self-holding circuit and is
connected to the Execute input of MC_Home. The start signal is turned OFF when the
completion signal (the Done output of MC_Home) is turned ON or when an error occurs.
The interlock conditions are added to prevent execution of the homing while other programs are
running or when an error occurs.

[Start signal]

Axis0001 Axis0002 VirtualAxis0001
Homing command G_bHoming1CMD G_bHoming2CMD G_bHoming3CMD
The interlock conditions prevent the homing from starting The execution signal is kept
while other programs are running or when an error occurs. ON. (A self-holding circuit)
\/
Axis0D0 Homing
Homing command Asis | JOBG aperation in preg+ Single 2= positicning=+ Sinele axis continucus 2-axds linear interpolas Synchranous contral =i Mofion System Erme+ [Homing start requests
G_bHeming! GMD G.buJog! Busy G.bPasReq B.bContPosReq G.binterpolationReq G_bSyncReq RD78 0000.5ystem Md- G.bHoming Rag
H— % % % % 1A Y ——
|
& bHaming1Req bHomine1 Dene SHominel Error The execution signal is turned OFF when
| 1 L 1.1 1L g |
{ | /1 4. )
! * the Done or Error output is turned ON. |
|
1

Haoming FB1 Axis0001

Hi tart t omeR Homning FE1 D t
loming start request: oming one oute
G_bHcming1Req N Homing FBI- Doness bHomingl Done | [t
I,—' |_ Execute Dene —[ bHoming1 Done ] I—' EN ENO
Homing command
( 00 }— Pesition Busy d = G.bHoming1CMC' §)
AbsSwitch Active Homing FE1 Error ot

bHoming1 Error
Options CommandAb orted I—I
Homing FB1 Error-
Errar —[ bHoming? Error ] /\

ErrariD
Auis Infarmation [The start signal is turned OFF when the]

D78 0000, 44 s0000 Hod SFe Asds .
¢ ! Done or Error output is turned ON.

| Homing FB "MC_Home" |

As000 B ER
Axis0002 Heming

Homing command Asxis: Start S'gnal JOG operstion in prog= 2-2:4% linear interpola'* Synchronous control £+ Motion System Errors Homing start request
l G.bHaming2CMD G_bdee2Busy G_binterpolationReq GbSyncReq RD76 0000 System Md- G_bHemine2Req
171 1.1 1/} 11 11 {
| ITI 1t o 1t 1 A
Homing start request Homing FE2 Dane out Homing FE2 Error oute:
l G bHomins?Req bHomine2Done bHoming2Error
11 1-1 11
[ 10 v )
Homing FBY suds00D0
Homing start t % ome s H FE2 D t:
joming start requesti: oming cne outes
G_bHominEReq SELET3 Heming FB2 Dones bHominE2Dene G
I_| i s Done |—{ Eromnebem: '_| —a = ==
Homing command:
[ 00 J— Pesition Busy d [—{"G_bHoming2CHD_§)
AbsSwitch Jacive Horming FE2 Error qut
bHoming2Error
Options CommandAbcrted '——' |—.—
Herming FE2 Errors
Error [—{" bHoming2Error
ErrariD
Aods Information

7% 0000 320000 easri e ods The configuration of the axis 2 program is
the same as that of the axis 1 program.




4. PROGRAMMING BY A PLC CPU MODULE ONLY

WirtuslAds0001 B & 1B
Wirtual 4540001 Homing

—ih

[ Homine command virt) .
G bHeming30MD 4 Start signal |

Synchronous control 50

Quick Start Guide

Mofion System Error-+  Homing start request--

G.bSyncReq RD76 0000.System.Md-+ G bHomingaReq
1/t 11 {
L L \

|_

Homing start request: Homing FB3 Done out* Homing FE3 Error cute
G_bHomingIReq bHominsxDone
1 L

bHoming3Error

|-
|

4

Homing FB3 Wirtual AxsO001

Homing start req
G_bHoming3Req
] L

MC Home_3

MO Home
Execute Done
[ 00 et Pesition Busy
W AbsSwitch Active
) Options CommandAborted
Errar
ErroelD

Axds

Homing FB3 Done

—{ " bHomine30cne

Haming FB3 Error-

=1 bHoming3Error '

Haming FBE3 Done out

| bHaming3 Done

Homing FE2 Error out

| bHoming3Error

The configuration of the VirtualAxis0001
program is the same as that of the axis 1.
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4.8 Single Axis Positioning Control (Program Name: Positioning)

The single axis positioning control executes positioning to a specified position by using the address

information.
(1) FBs
Type Command Description
MCFB MC_MoveAbsolute Executes positioning using a specified absolute position.
(motion) MC_MoveRelative Executes positioning using a specified relative distance.

(2) Local labels

L ahel [am Diata Tt English(Display Target)
1 ) TTTTTTATIMC MoveRelative 1 [MC_MoveRelative Relative value positioning FB
2 |[kbistance FLOAT [Double Precision] Distance
3 |leVelocity FLOAT [Double Precision] Welocity
4 |leAcczleration FLOAT [Double Precision] Acceleration
5 |leDeceleration FLOAT [Double Precision] .. |Deceleration
2) B Jlederk FLOAT [Double Precision] ek
7 |bDone Bit ... |Relative value positioning FB Done output
g  |bError Bit Relative walue positioning FB Error output
9 |halueSet Bit “ariahle set complete
10 |hCommand Aborted Bit Relative value positioning FB CommandAborted output
11

1) This label is automatically added when the user drags and drops the FB (MC_MoveRelative)
to the program editor.
2) These labels are registered manually.

(3) Program example
This program executes relative positioning in the following operation pattern.

Position
[um] 4

200000.0

Real drive axis
(Axis0001)

0.0

Time

Velocity
[um/s] 4

50000.0

0.0

» Time
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When the single axis positioning command is turned ON, each positioning data is stored to the
specified label. When all the data is stored, the execution signal of the relative value positioning
FB (MC_MoveRelative) is kept ON by a self-holding circuit. The start signal is turned OFF when
any of the following three conditions is satisfied: the positioning is completed (the Done output
of MC_MoveRelative and command in-position); an error occurs; or the execution is aborted.
The interlock conditions are added to prevent execution of the single axis positioning while
other programs are running or when a system error occurs.

[Start signal]

|Single axis positioning command | G_bPosCMD

The movement amount and other numerical
values are stored to the specified labels.

BEERADRT BT
Data setfing for single w45 positoning

Single wis positioning | e
G.bPosCMI EREDE EDMOVF EDMOVE
I
I——-—| ; EN END EN END EN ENO =l CONNECTOR
Distance | Velodity Accelers icn
2000000 f— s d = leDistance @ [ 500000  j=is d = leVelogt P [ tommp = d [ " le Acceleration )

The execution signal is

FrreT [ (e turned ON after all the
p_CORRECTOR )— En EnO En £ bvaveset 3] data is stored.
[ Tiommo s 4 — \:;::Te’:l; [ M 00 }— s 4 —{ |-=:;m ) I
|
__________________________ J
r
I [ The interlock conditions preyent the positioning from starting The execution signal is kept
v while other programs are running or when a system error occurs. ON. (A self-holding circuit)
CEEEEED

Relafive value positioning

Wariable s2t complete JOG operation in prog Homing start requests Single exis continuous+ 2-sxs linesr interpolas Synchronous control s Mofion System Eror| Sinele exs positioning:
| bWalusSet G_bJogl Busy B_bHomingl Req 5_bContPosReg G_blnterpolationReq G_bSyncReg RD78 0000 5ystem Md1 B_bPasReq
, it % Vi Vi % 1 % (
|
Single @35 positioning™ | Relative value position " Relafive walue position - Relative value position'| I
l G_bFosReq bCone bError bCommand Aborted I
I i | 1t i i1 I
* |
The execution signal is turned OFF when any of the I
I Done, Error, or CommandAborted output is turned ON. I
1 1
= e e e e e e e e e e e — e e ==
| The positioning is completed when the Done

| output and command in-position are turned ON.

v

Relafive walue positioning FE

Singk i MC Movwe Relative 1 Relat " " o d "
ingle wis positicning: - e slafive wslue position' Command In-position
1 G_bPosReq el Felative value pasi= bDone RD78 0000, 4450001 - =l
I { } Execute Dene = bDone [ I——-—| _ EN END
Single axis position
§ Continuousipdate Busy Relafive walue pasition - d [~ G.btPosCMD
Distsnce | bOommand Aborted
§  leDistance et Distance Aotive I i |
Velogity Relative vaiue posi=
ie Veloity J— velesity CommandAbarted [—{ bCommand Aborted § Relafive walue pasition -
Accelersion Relative value posi~ | bErrOr
§ leAccelerstion et Accelerstion Errce —{ bErrar [ I { |
Decelerstion
sDecelersiion et Decelerstion ErrcriD Moticn System Errors
Jerk I RD78 _0000.System.Md
] ledark i Jurk I { |
¥ BufferMode /\
§ Options . K
Asis Information The start signal is turned OFF by
075 0000 i 50001 s sFie Fme dods e .
positioning completion, a system

error, or command abortion.
[ Relative value positioning FB "MC_MoveRelative"
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4.9 Single Axis Continuous Positioning (Program Name: ContinuousPositioning)

(1) Overview
An axis can continuously execute multiple motion FBs without stopping by buffering the next
motion FB of another instance while executing the first motion FB. Select the buffer mode
through the BufferMode input of a motion control FB.
Up to two motion FBs can be buffered on one axis.

(2) Operation pattern of buffer mode

Buffer mode Operation
0: mcAborting v
The on-going FB is | P2 uamg sccelrationdeceleraton of FB2.
interrupted (canceled), and Target velocity of FB2 [ ---------oooroomoeoooooooee b
the next FB is immediately Targetvelocity of FB1 |- :
executed.

»
»
Target position Target position

of FB1 of FB2
1: mcBuffered v
A .
H The following FB starts after
The neXt FB IS exeCUted Multiple start timing stopping at the target position.
after completion of the on- i l

going FB (the axis
decelerates to a stop).

Buffering FB

3 FB
: being executed

2: mcBlendingLow

The lower target velocity of the on-going FB and the next FB is used as the switching speed.

3: mcBlendingPrevious

A Multiple start / Transfer velocity uses the set velocity of current FB.

»
»

The next FB is executed P S ¢ —
after the target position of ' ‘ ' '

the on-going FB is reached.
The target velocity is that of
the next FB.

FB

f being executed ' Buffering FB

4: mcBlendingNext

v Multiple start Transfer velocity uses the set velocity of buffering FB.

»
I

The next FB is executed
after the target position of
the on-going FB is reached.
When the target position is
reached, the velocity is
switched to that of the next
FB.

»
Lt

F 3
A, &
F Y

FB

‘being executeq:  Buffering FB

5: meBlendingHigh

The higher target velocity of the on-going FB and the next FB is used as the switching speed.
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(3) Local labels

Label Name Data Tvpe English
1 ) _____ 1 MC MoveRelative 1 MC MoveRelative Relative value positioning FB1
2 MC MoveRelative 2 MC MoveRelative Relative value positioning FB2
3 ltont TON Or-delay timer FB
4 |leDistancel FLOAT [Double Precision] Distancel
5 |JleVelocityl FLOAT [Double Precision] Velocity
6 |leDistance2 FLOAT [Double Precision] Distance?
7 |leVelocity2 FLOAT [Double Precision] Velocity?
8 |leAccelerationl FLOAT [Double Precision] Accelerationl
9 |leDecelerationt FLOAT [Double Precision] Decelerationl
2) _____ 10 _|leAcceleration? FLOAT [Double Precision] Acceleration?
11__|leDeceleration? FLOAT [Double Precision] Deceleration2
12 |leJerk FLOAT [Double Precision] Jerk
13 |bError Bit Relative value positioning FB Error output
14 | bDwell out Bit Timer output
15 | bDwellin Bit Timer input
16__|bValusSet Bit Variable set complete
17 |bCommandAborted Bit Relative valus positioning FB CommandAborted

1) These labels are automatically added when the user drags and drops the FB
(MC_MoveRelative and TON) to the program editor.

2) These labels are registered manually.

(4) Program example

This program executes relative positioning in the following operation pattern.

Real drive axis

(Axis0001)

Position
[um]

400000.0

200000.0

0.0

Velocity
[umss]

50000.0

25000.0

0.0

» Time

> Time

When the single axis positioning command is turned ON, each positioning data is stored to the
specified label. When all the data is stored, the execution signal of the FB
(MC_MoveRelative_1) is kept ON by a self-holding circuit.

The Active output of the first FB (MC_MoveRelative_1) is connected to the Execute input of the
next FB (MC_MoveRelative_2), which enables buffering of the next FB while executing the first
FB. When the first FB is finished, the next FB is continuously executed.

To set dwell time, the on-delay timer (100 [ms]) is used. The on-delay timer input and the start
signal are reset when any of the following three conditions is satisfied: the dwell time is passed;
an error occurs; or the execution is aborted. The interlock conditions are added to prevent
execution of the single axis continuous positioning while other programs are running or when a
system error occurs.

[Start signal]

| Single axis continuous positioning command

G_bContPosCMD I
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[ The movement amount and other numerical values are stored to the specified labels. l

Singie s contrvans] ———————— —_— _—
e e EDMOVE EDMOVE EDHOVE
En ENO En EnO BN EnD
Distancat Distancs? Welocityl
2000000 s d eDistancel 2000000 s a TeDistance? s a evelodtyl
EDMOVE EOMOVE EDMOVE
pOOFETOR p— a0 s = = =e =
valosity? Accsieratont Decslerstion | Variable 52t compl
B d le Velooity? 100000.0 s 4 le Acoeleration 1000000 s a leDecelerationt L bialueSet
[
EDMOVE EDMOVE EDMOVE 1
pONESTR p— i mo o e Y 1
Acoskersten? Ducaisration? dark
s d le Acceleration? 500000 H 4 leDecelerstion? s 4

e e

I . . . .
I [ The execution signal is turned ON after all the data is stored.
I
| The interlock conditions prevent the positioning from starting while
other programs are running or when a system error occurs. . ) .
: prog 9 Y The execution signal is kept ON.
(A self-holding circuit)
o o s - oo —
‘Weriable set comple te +JOG operstion in prog'* Homing stert request  Single exis positioning™ 2-sxis linesr interpols - Synchronous control s+ Mo§ion System Error] Single sxis continuous
bValueSet G_bJoel Busy G_bHominel Req G_bPosReq G_blnterpolstionReq GbSyncReq RD78 0000 System hd G_bContPosReq
FH—m Vi '/: 4 4 i 4 (

Single axs continuous: Timer output Relafive value position - Rela five walue position
l G_bContPreReq bDwall_cut bErrar bC ommand sy tad

I | ) i1 '

*

The execution signal is turned OFF when the dwell time is passed or
when either of the Error or CommandAborted output is turned ON.

I
I
I
L

The Active output point of the first FB is connected to the Execute
input point of the next FB, which enables buffering of the next FB.

Relative yalue positioning FB2 -

Relafive aiue positioning FB1

|

|

|

|
Single wis

MC Move Relstive 1 MO Jowe Felstive 2
5 bContPosReq WG MaoveFis ative WD MoveRslative SET On-dsisy timer FB
I——' —— Beout Dene Execute Daone EN EMO TS;'::
Timer input Timer output
i Jpdate Busy # OontinuousUpdats Busy o oweln i N a
Distancel Distance?
Distance Active e Distence? Distance Active T#100ms FT ET
Valoatyl Naigitg

Velodity CommandAborted Welocity Commandaborted

Accelersioni Acceleration?
J— e ps— e

Decelerationi Deceleration?
Decsleration ErrcrD Deoeleration ErrariD . " "

ek The on-delay timer "TON
le Jerk Jerk B Jerk
is used for the dwell time.
W Burkrmode Bufferiode \
Options @ Options
s Information
o o

BufferMode:=3 : mcBlendingPrevious
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HEROETHAEAIT -REH. EERDIEHERTIRIN

Reseis the positioning start request when positioning is comple ted or an error occurs

Timer output

RST
bDwell_cut
- | | 2 EM END
I Single axis continu*
d f—{ G.bOontPesOMD
Relati I ition®=
elalve 'V:E:f; QETUon ReT
| ] | 5 EN ENO
1 Timer input
Relafive value pasition™ d = bOwelin___§
bCommand Aborted
I 1 L 1
I LI}
L2 ggmmare The start signal and the timer input are turned OFF when any of following
& ystem. hid iy . ) . .
I 1} conditions is satisfied: the dwell time is passed; the Error output of the FB
is turned ON; or the CommandAborted of the FB is turned ON.
£ FEFE{THR HFEIF-HA
FE Command Aborted output FE Errot output
MG Mowe Relative 1.0 Relative walue paosi-- MG MoweRelatie | Emor Relative walue pasic:
: : .{hDa‘nmandAborted] : : .-: bError ]
FAC Flowe Relative 2.0 MG owe Relative 2 En
11 1 L
10 1T

The labels are turned ON when the OR condition (the CommandAborted and
Error outputs of the two relative value positioning FBs) is satisfied, which is
used as an interlock condition or when releasing the self-holding circuit.

[POINTS]
Instead of connecting a label, output signals of a FB can be directly entered by describing
"(FB name). (output signal name)" in the editor.
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4.10 Interpolation Control (Program Name: Linearlnterpolation)
4.10.1 Procedure for interpolation control

The following shows the procedure flow for executing interpolation control of two or more axes.

)

Enabling an axes group

v

Executing interpolation control FB

Y
Continuous operation

Disabling the axes group

v

END

Buffer mode

4.10.2 Enabling/disabling an axes group

Refer to Section 3.12 for axes group setting.
To execute interpolation control, set the axes group status to "4: GroupStandby".

(1) FBs
Type Command Description
Transits the specified axes group status from

MC_GroupEnable

MCFB —roup "0: GroupDisabled" to "4: GroupStandby".

(administrative) Transits the specified axes group status to
MC_G Disabl

—orouptisable "0: GroupDisabled".

4.10.3 Interpolation control

The FBs for linear and circular interpolation control are as follows. Execute the FBs after the axes
group is enabled.

(1) FBs
Type Command Description
MCv_MovelinearlnterpolateAbsolute Absolute value linear interpolation control
MCEB MCv_MovelinearinterpolateRelative Relative value linear interpolation control
(motion) MCv_MoveCircularinterpolateAbsolute Absolute value circular interpolation control
MCv_MoveCircularinterpolateRelative Relative value circular interpolation control

4-33
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4.10.4 Program example for linear interpolation
(1) Operation pattern

The machine goes back and forth between the origin point (0.0, 0.0) [um] and P1 (100000.0,
200000.0) [um].

X P1(100000.0, 200000.0)
[unit: pm]

Velocity

[um/s] A

50000.0
Vector speed

0.0 » Time

-50000.0

(2) Axis No. and movement amount settings
(a) LinearAxes input of MCv_MovelL.inearinterpolateRelative
Use the array of INT (signed word) type with 16 elements.
In the sample program, wAxes[0..15] (label) is used.
The interpolation control axes are selected from the structuring axis [1] to [16] set in the axes
group (in Section 3.12). Specify the structuring axis No. to be used for the interpolation
control by wAxes. (Note that the wAxes must be set from the index No. [0] in order.)

(b) Distance input
Use the array of LREAL (double-precision real number) type with 16 elements
In the sample program, lePosition[0..15] is used.
Define the movement amount of the structuring axis [1] to [16] in lePosition[0] to
lePosition[15].

[POINTS]
Regardless of the number of the interpolation control axes, the number of elements must be 16 for the
INT-type array for the LinearAxes input and the LREAL-type array for the Distance input.
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[Setting example 1]

» Axes group
Structuring axis [1]: Axis0001, structuring axis [2]: Axis0002,
and structuring axis [3]: Axis0003

* Linear interpolation
Axis0001 and Axis0002

wAxes[0] := 1; (« structuring axis [1])
Select Faolder

Dizplay All Data

wAXxes[1] := 2; (« structuring axis [2])

Item | HresGroupll
Axes Group Mo, 1

=] Axes Group Parameter Expands initial valees at ax
Acceleration Limit Walu 2147483647 0 pulzess"2

Operation Selection at { - :Error (Mot Started)

lePosition[0] := (movement amount of structuring
axis 1 (=Axis0001));
lePosition[1] := (movement amount of structuring

Structuring Axis[1] Axiz0001
Structuring Axis[2] iz 0002 axis 2 (=Axis0002));
Structuring Aixis[3] Axiz0003

Structuring Axis[4]
Structuring Axiz[5]
Structuring fxiz[6]
Structuring Axis[7]
Structuring Axis[8]
Structuring fxiz[9]
Structuring Axis[10]
Structuring Axis[11]
Structuring fxiz[12]
Structuring Axis[13]
Structuring Axis[14]
Structuring Axiz[15]
Structuring fxiz[16]

[Setting example 2]

» Axes group
Structuring axis [1]: Axis0001, structuring axis [2]: Axis0002,
and structuring axis [3]: Axis0003

* Linear interpolation
Axis0002 and Axis0003

ting Item

wAXxes[0] := 2; (« structuring axis [2])

Select Folder

Dizplay All Data -

Item |
fixez Group Mo, 1
=] Axes Group Parameter Expands mitial values at ax
Acceleration Limit Walu 21474836470 pulzess™2
Cperation Selection at { - 1:Error (Mot Started)

wAXxes[1] := 3; (« structuring axis [3])

AxesGroupli]

lePosition[0] := 0.0;
lePosition[1] := (movement amount of structuring
axis 2 (=Axis0002));

Structuring fxis[1] fciz0001
Structuring Axis[2]  Axis0002 lePosition[2] := (movement amount of structuring
Structuring fixiz(3] Biz 003

Structuring fxiz[4]
Structuring fxis[8]
Structuring Axis[f]
Structuring fxiz[7]
Structuring Axis[8]
Structuring fxis[d]
Structuring Axis[10]
Structuring fAxiz[11]
Structuring fxis[12]
Structuring fxis[13]
Structuring Axiz[14]
Structuring fxis[15]
Structuring fxis[16]

axis 3 (=Axis0003));
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(3) Local labels

Quick Start Guide
I

Label Name Data Type English
1 MC_GroupEnable 1 MC_GroupEnable .. |Axes group enable FB
2 |MCvMovwveLinearinterpolateRelative 1 MCv MoveLinearinterpolate Relative .. |Relative value linear interpolation control FB1
3 |MCvMoveLinearinterpolateRelative 2 MCvMowveLinearinterpolateRelative ... |Relative value linesr interpolation control FB2
4  |MC_GroupDisable 1 MC_GroupDisable .. |Axes group disable FB
5 |(TONI TON (On-delay timer FB
6 [wAxes [Word [Signed](0.15) .. |Interpolation axis
7 |lePosition1 FLOAT [Double Precision](0.15) .. |Position data 1
8 |lePosition? FLOAT [Double Precision](0.15) .. |Position data 2
9 |leVelocity FLOAT [Double Precision] ... |Velocity
10 [leAcceleration FLOAT [Double Precision] .. |Acceleration
11 JleDeceleration FLOAT [Double Precision] .. |Deceleration
12 |Jlederk FLOAT [Double Precision] .. |derk
13 |bDone? Bit Flela(ive wvalue linear interpolation control FB2 Don
14 |bGrpEnError Bit ... |Axes group enable FB Error output
15 |bError Bit ... |Relative value linesr interpolation control FB Error
16 |bGrpDsbiDone Bit ... |Axes group disable FE Done output
17 |bDwellin Bit .. |Timer input
18 |bDwell out Bit .. |Timer output
19 |bValueSet Bit ... |Variable set complete
20 |bCommandAborted Bit .. |Relative value linear interpolation control FB Com
21 |bDone Set Bit .. |Done
22 |bCommandAborted Set Bit .. |FB abortion of execution

1) These labels are automatically added when the user drags and drops the corresponding FB to the

program editor.

2) These labels are registered manually.

(4) Program example

When the two-axis interpolation control start is turned ON, each positioning data is stored to the

specified label. When all the data is stored, the execution signal of the FB

(MC_GroupEnable_1) is kept ON through a self-holding circuit. After the axes group is enabled

by MC_GroupEnable, the two FBs for relative value linear interpolation control

(MCv_MoveLinearinterpolateRelative) are started in buffer mode.

The axes group is disabled when any of the following conditions is satisfied: the dwell time is
passed after the positioning is completed; an error occurs; or the execution is aborted.

The on-delay timer and the start signal are reset when the group is disabled.

The interlock conditions are added to prevent execution of the two-axis interpolation control

while other programs are running or when a system error occurs.

[Start signal]

| Two-axis linear interpolation control start

| G_binterpolationCMD
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[ The movement amount and other numerical values are stored to the specified labels.

===
G birarpole oD MO MOWE EDMOVP EDMOVF
™ o o e o e @ oo [ COREOOR),
p—— pE—— - =
. Ll e —— o weadil § [ wmoo 1+ Bl S —— Ll o
Start signal
EDMOVP EDMO VP EDMOVP
pOONETOR p—en w0 O o =0
Pesition dats | Position dats | Acceleraton
TG s « [ restenita . 4 ettt ) ‘ —
Varisble set compl::+
Ny
EoviovE E EovoUE [_ " 1
pORETR b o0 o e E |
Position dete 2 Position date 2 Deceleration
EL T 4 ({_Postortl . 4 [~ iPostontl] : 4 I

i R

[ The execution signal is turned ON after all the data is stored. I

|
|
|
: The interlock conditions prevent the positioning from starting The execution signal is kept
v while other programs are running or when a system error occurs. J| ON. (A self-holding circuit)

—_— \/
Variable set complete JOG operation in prog-+ .JOG operation in prog' Homing start request Heming start request-+ Single axis positioning~ Single axis continuous: Synchrenous control s+ Moticn System Error -} 2-ssis inear interpola-
bwslueset G.buoel Busy GibJcg2Busy. G.bHemingl Req G.bHeming2Req G.bPosReq &.bOontPosReq G.bSyncReq RO78 o System Map|  G_binterpolationfieq
L

|—|TI—-9—|/. 1/} 1} /1 1/} /1 i1 1/

2-ds linear interpola--] Aves eroup dissble FE- Ralative value linear in' Axes eroup ensble FB- Ralative value linear in'|
G.blnterpolstionReq bGmpDsbiDane bErrcr biStpErErrar b emmand Abcrted
] 1

[ i 17k 4 i 4

The execution signal is turned OFF when the dwell time is passed or
when either of the Error or CommandAborted output is turned ON.

v R i we vwlie linesr ntarpdy bon contrdl FET Fsta T vake inedr Ilarp dalion contrdl FE?|
ey ] o il e
s [l deidat | =l =
B — = — S e L -
| PRS- oot B . -
g o5
Uinearuzs ke Linear s Aot e
o g
AR | [ 1 )
ey rogemn P
Bl vty e 1 ey e =
O -
prerey Evan 1 el | &neno Y en
e I .-
oussaritin N e 0
e 1 ote
o 1 o
— 1 el
- ————— On-sciu y timer 75
Butiode [ S—— ST o
i
Axes group enable FB e s S
" " - =
MC_GroupEnable’

,
The on-delay timer is executed when
the positioning is completed or the
execution is aborted.

Relative value linear interpolation control FBs
"MCv_MovelLinearinterpolateRelative" using \
buffer mode

(Note) When the values for the Velocity, Acceleration, and Deceleration inputs are omitted, those of the previous FB
are applied.
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_ s group disable FB _

ME_GroupDisable_1

Timer output . Ases group disable FB-
L bDwell_cut BEESEEEES || o s e bGpDsbiDane
I} Eeoste D F— =0
I 2-adis linear interp=
Relative value linear in' Busy Ao group ensble FE- 4
l bError P =3
| | | Errce 1 —a
EtrceiD toticn System Errore =
Ases Group Information RO73_0000.5ystem bd
) D76 000 e sGroupOD] AsesGroupHer e AsesGroup ) I—| |_. EN END
Timer input
d
"MC_GroupDisable" disables the axes group
when the dwell time is passed or when the Esy
linear interpolation control error is turned ON. & =30 .
¢
RET
- EN ENO i
FB abartion of execution
4

The start signal and the timer input, etc.
are turned OFF when any of the following
conditions is satisfied.
* Group disable done
» Group enable error
» System error

MCv_MoveLineadnter  Relafwe walve inea MG _Movelineatdnter  Relative value linea
|_| bC ommand Aborted |_|

MCw_oveLineadnter

—

MCw_Mowvelineadnter

F—

The labels are turned ON when the OR condition (CommandoAborted and Error
outputs of the two linear interpolation control FBs) is satisfied, which is used as an
interlock condition or when releasing the self-holding circuit.
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4.11 Synchronous Control (Program Name: Synchronous)
4.11.1 Procedures for executing synchronous control

The following shows the procedure flow for executing synchronous control.

START

Create a calculation profile.

v

Set the synchronous control FB.

v

Start the synchronous control FB.

v

Drive the master axis.

v

(Stop the master axis.)

v

Synchronous control is stopped.
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4.11.2 Calculation profile

Waveform data used for control is collectively called calculation profile data.
This section explains how to create a cam data.

(1) Creating a new calculation profile
In the navigation window of the motion control setting function, right-click "Calculation Profile"
and select "Add New Data".

= |58 Calculation Profile New Data =
- atan0n [Cam #1] [ Add New Data... Ins

71 Mew Folder Ctrl+Shift+N Basic Setting
B ™ Prog Import File... Data Type &2 Operation Profile Data E
| & FB/FUN - , (Data Name) ProfileData0002
Detailed Setting

Data Format
S ;0= £
Interpolation Method Specification FHETNSEE
Expand Setting 3:Rotary Cutter
Auto Expand S:Multiple Axes Positioning Data
Profile ID (1 to 60000) 2
Repetitive Operation 1:Enable F
Input Absolute Coordinate 0:Disable (Relative Coordinate) E
Output Absolute Coordinate 0:Disable (Relative Coordinate) E

The following shows the setting items on the "New data" screen.

ltem Description

Yes: The calculation profile data is automatically opened at power-on.

Automatic open No: The open FB for calculation profile data needs to be executed.

Invalid: The control ends when it executes until the end of calculation profile
Periodic data.
Valid: The execution of calculation profile data is continuously repeated.

Invalid (relative): When the calculation profile (cam) is started, an output value
is calculated based on the current value. When executing a feed cam
operation, select this setting.

Valid (absolute): The output value at the time the calculation profile (cam) is
started is calculated to be always the start point for one cycle of the calculation
profile data.

When the start point and the end point of the calculation profile data are
different, the command is output in one operation cycle in order to return to the
first output value at the next one cycle start.

Output absolute
coordinate

The example in this document uses the initial value. Click the [OK] button.

[POINTS]
In motion control setting function version 1.042U or later, a "Multiple Axes Positioning Data" function
has been added to the types of data format. The "Multiple Axes Positioning Data" function is
supported by RD78G(H) with software version 28 or later.

4- 40
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(2) Creating a cam data
Set the calculation profile waveform.

(Gam Data (Ssction Werpolaton)

-

Len. per Oyl Setting

Stoke Anount Setting

Uit um
2 II Len. per Oycle.

G Tine Setting por Oycle
Cam Time per Cycle ] |
200000 |

Uit
| Is«m Amount: £

3 Display Magnification Point Data
Width [100 ] Height [100_]% W/H 100K Screen Display

nnnnnnnnnnnn

The following shows the necessary setting items.

No. ltem Description

1 Resolution Set the resolution of the cam data.
Set the length per cycle and its unit.

2 | Length per Cycle g percy .
(Set the movement amount of the master axis for one cam cycle)
Set the stroke amount and its unit.

3 | Stroke Amount ,
(Set the movement amount of the slave axis for one cam cycle)
Set the time for one cam cycle.

4 Cam Time per Cycle This setting is used when velocity, acceleration, and jerk are
calculated.

5 | Stroke Setting Set the stroke.

The following shows the example settings.

No. ltem Setting value

1 Resolution 256

2 Length per Cycle 200000 pm

3 | Stroke Amount 200000 um

4 Cam Time per Cycle 1.000

5 | Stroke Setting Refer to the following table.

Section No. Start point End point Stroke Cam curve type

1 0 50000 100000 Single hypotenuse
2 50000 100000 200000 Single hypotenuse
3 100000 150000 50000 Single hypotenuse
4 150000 0 0 Single hypotenuse

Quick Start Guide
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[POINTS]
When executing a linear cam operation (the same operation as the master axis, or the operation that
changes the master axis speed based on a specified speed ratio), create a calculation profile for the

linear cam, or use MC_Gearln.
The calculation profile data for the linear cam is not provided in the system.

4.11.3 Single axis synchronous control FBs

The single axis synchronous control FBs operate as software-based mechanical modules such as
gears, speed change gears, and cams. These FBs transmit the position information (command) of

Slave that is synchronized with Master.

(1) FBs
Type Command Description
MC_Camin Executes cam operation.
(Cam Operation Start)
MC_Gearin Executes'gear operation based on'the specified
(Gear Operation Start) spfeed ratio between the master axis and the slave
axis.
MC_CombineAxes Comt?inefs motion of two axes by a selectable
(Addition/Subtraction Positioning) cc?mbln?tlon method, and outputs the result to the
third axis.
Changes the cam current value per cycle to the
MCv_ChangeCycle specified value during MC_Camin control. It is
MCFB (Current Value Change per Cycle) | used to compensate the cam current value per
(motion) cycle into an arbitrary value.

MCv_BacklashCompensationFilter
(Backlash Compensation Filter)

MCv_SmoothingFilter
(Smoothing Filter)

MCv_DirectionFilter
(Moving Direction Restriction Filter)

MCv_SpeedLimitFilter
(Speed Limit Filter)

Executes the specific filter processing to the input
of the main axis (Master), and outputs the result to
the slave axis (Slave).

MCv_AdvancedSync
(Advanced Synchronous Control)

Starts synchronous control by following the
specified advanced synchronous control settings.
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4.11.4 Axes configuration

This chapter explains the following cam system.

Real drive

Real drive axis M MC_Gearln
F === Axis0001 Reduction ratio 1/2

) }| as)| \ Gear s
Virtual dri
rual dive |:> Virtual linked axis 1
AN N T T T L . .
] =“..'.:..- Composite gear LinkAxis0001
= r’a’._.o +

Virtual drive axis LA

- » M2 Reduction ratio 1/1

G2 cam VirtualAxis0001 MG Combinerxes

Reduction ratio  1/2
S

v

Virtual linked axis 2
LinkAxis0002

M: Master axis (Master) +
S: Slave axis (Slave) M
M1: Master axis 1 (Master1) MC_Camin
M2: Master axis 2 (Master2) s

v

Real drive axis
Axis0002

4.11.5 Program example

(1) Operation pattern
The X-axis moves from the origin point for 400000.0 [um] while the Y-axis (Axis0002) is
operated according to the cam pattern created in Section 4.11.2. When the X-axis reaches the
target position (400000.0 [um]), the virtual drive axis starts operation and the Y-axis repeats the
cam operation. At this time, the X-axis is stopped and only the Y-axis is operated.

Position
um] o

400000.0

Real drive axis
(Axis0001) 0.0

400000.0 [===ossssfravemsosnsnrenrnisnsicencansand ot ;

Virtual drive axis

(VirtualAxis0001) 00

e s

Real drive axis
(Axis0002)

0.0

(2) Virtual drive axis and virtual linked axis
This program uses the virtual drive axis (VirtualAxis0001) and the virtual liked axes
(LinkAxis0001, LinkAxis0002) in addition to the real drive axes (Axis0001, Axis0002).
The AxisRef type structure is used in the PLC CPU module program that drives VirtualAxis and
LinkAxis. Set each of the AxisRef structures to the public label setting. (Refer to Section 4.3.2.)

4- 43
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(3) Local labels

Quick Start Guide

Label Name Dats Type | English
1 MC Gearln 1 MC Gearln IGenr operation FB
2 |MC_Combine Axes 1 MC_Combine Axes .. |FB combining the motion of two master axes
3 |MC_Camin_1 MC_Camin [Cam operation FB
4 |MCStopd MC_Stop 1Axis Stop FB1
5 |MCStop?2 MC_Stop 1Axis Stop FB2
6 MC Stop 3 MC_S toj Axis Stop FB3
7 e Velocity LOAT [Double Precision] Velocity
8§ |leAcceleration FLOAT [Double Precision] Acceleration
9 |leDeceleration FLOAT [Double Precision] Deceleration
10 |lederk FLOAT [Double Precision] Jerk
11 |lePosition FLOAT [Double Precision] Distance
12 |binSync Bit Cam operation FB inSync output
13 | MCMoveRelative 1 MC MoveRelative Relative value positioning FB
14 |bError Bit Relative value positioning FE Error output
15 |bDonel Bit Relative value positioning FB1 Done output
16 |MCMoveRelative 2 MC MoveRelative Relative value positioning FB
17 |bDone? Bit Relative value positioning FB2 Done output

18 |bStopDone

Axis Stop comple te

19 |bSyncMove

Relative value positioning start

20 |bValueSet

‘WVariable set complete

21 |bCommandAborted

Bit LN ote

Relative value positioning FB CommandAborted out

22 |CamID

[MCCAMID 2~

Cam ID

1) These labels are automatically added when the user drags and drops the corresponding
FB to the program editor.
2) These labels are registered manually.

(Note): Registering MC_CAM_ID type structure

Click the [Library] tab in the element selection window, and select "Library" —
"MotionControl_RD78_****" — "Structured Data Type". Drag and drop "MC_CAM_ID" to
"Structured Data Types" under "Label" in the navigation window. The structure is registered
under the "Structured Data Types" tree and available as a data type on the label editor.

Navigation

1 x

T
[
T
[
T
[
T
[
T
[
T
[
2
[
T
[
T
[
T
[
T
[
T
[
T
[
T
[
T
[
T
[

Element Selection n

B8

|(Find POU)
e L | o L X |

User Library
= Library

= L.g MotionControl_RD78_1.01 MotionControl_RD78
|ca FB

E Structured Data Type
4% AXES_GROUP_REF
% AMIS_REF

% FILE_ LOCATION
INSTANCE _ID
MC_CAM_ID
MC_CAM_REF
MC_INPUT_REF
MC_TRIGGER_REF
PROFILE_DATA.
PROFILE_ID
SIGNAL_SELECT
4% TARGET_REF

o
1" g g

o
sl

T
7]

B Lo Lo O oo o
CEN CEN Lo LN CEN L5

| MC CAM 1D
POU List | Favorites | History | Module  Library
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(4) Program example
When the synchronous control start is turned ON, each positioning data is stored to the
specified label. When all the data is stored, the execution signal of the FB (MC_Gearln,
MC_CombineAxes, and MC_Camln) is kept ON by a self-holding circuit.
When the Axis0002 status is turned to "7: SynchronizedMotion", Axis0001 master axis (Master)
starts positioning. At this time, Axis0002 is operated according to the specified calculation
profile. When positioning of Axis0001 is completed, the virtual drive axis (VirtualAxis0001) starts
positioning. At this time, Axis0001 is stopped, but Axis0002 is operated according to the
specified calculation profile. The synchronous control is stopped by executing MC_Stop on the
real drive axis (Axis0002) and the virtual linked axes (LinkAxisO001 and LinkAxis0002) when
any of the following conditions is satisfied: the positioning of the virtual drive axis
(VirtualAxis0001) is completed; an error occurs; or the execution is aborted. The start signal is
reset when the real drive axis (Axis0002) status is out of synchronization.
The interlock conditions are added to prevent execution of the synchronous control while other
programs are running or when a system error occurs.

[Start signal]

| Synchronous control start | G_bSyncCMD

The movement amount and other numerical
values are stored to the specified labels.

[SIERHIiE R — 5837

Data sett e for synchronous control

ehropous coral &1 EDMOVP EDMOVP EDMOWP
I { | EN EHO EN ENO EN ENO (=) COMNECTOR |
Distance Accekration Jerk
400000.0 s d ={ lePosition [ 500000 —_ d =" leAccebration ) [ 0.0 — d
Start Slgnal [FrRLEL? BB Varizble set comph — e e
p_CORRECTOR et EN ENO EN ENO bWabeSet l
| Vebcity EoeTeraTion
50000.0 s d =—{ levelocity [ 500000 — d 1

The execution signal is kept

ON. (A self-holding circuit)

The interlock conditions prevent the execution signal from turning ON
while other programs are running or when a system error occurs.

T
Syneheonous control

Var isble set complete IO operation in prog: JOG operstion i prog Homie start requests Homine <t st Homing Slart request Single axis positonine™* Sin jon System Ei
L H

nele s continuous: 2-axis Inear interpolse++ Motion Sy rroefynche cncus contrel <
bVabeSet G b Jog 1 Busy Gib Jog2Busy G bHomielReq Gb G bHomngdReq GhOontPosFeq (G blnterpokstionReq  RD7E 000 05ystem. M- G bSyncReq
1 1/ 1h 1/} 1/} 1/ 1
I—|T|_T._|/I 1/} -} 1/} 1/} 1/} 4/
Synchr onous control =]  Axis Stop complte  Relative value positionrRelstive value positiorr

G bSyncReq bStapOone bError bCommandAborted
1 B i o :
I 1F 4 17F L4

The execution signal is turned OFF when synchronous control is completed
or when either of the Error or CommandAborted output is turned ON.

(To the next page)
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(Continued)
1
|
1

—————————————I——————————————I e
§_GbSmcCMD

|
A4

Gear operation FB

|
v

The profile No. is stored to
CamlD.ProfilelD.Number.

FB combining the motion of two mester axes
MG i !

|

Synchrenous contrr

|
A 4

| —

Quick Start Guide

CamID Prof el Nuumber

Gam operation F8

= MG Gearln_{ = Py P MS_Gamin_|
G bSyncReq G Gearln G bSyncReg MG Gombing fuce G.bSyncReg WG Camh Cam operation FB--
|-—| I B Toor |- i Emoite e |— } Emcte T
ContimousUpdate Busy # ContiruousUpdate Busy # Contmoustpdate Busy §
1 RatioMumerator Active [0 7= CombineMode Active & MasterOffest Active 1
[ — [ —  SlaveOffset CommandAborted
MasterVakieSource Eror [ T — Error # MasterScaling Eror
Acceleraton
Accekration ErrorlD [ T — ErmorlD. # SlaveScalng EmorD
Deceleration
Deceleration 2 — ) MasterSta tDistance EndOFrofie i
Jerk.
lederk Jerk # MasteraleSourceM 1 W) MasterSyncPasition
Buffer Mode # MastervishisSourceM2 # Starthode
Options: ' Buffer Mode W MasterValeSource
Aas Information Cam ID
RD78.0000 Ads000| AxsFel Master # Options GamTabkeID
Axis Information
s e 4 Bt
Aods Information
Master? % Options
Aods Informa
e st '
Auig Information
Siave 4
/Real drive
Gear «—MC_Gearln_1

Axis0001 executes positioning when the status of

Axis0002 turns to

"7: SynchronizedMotion".

Syncheanous control e+

GbEyncRea
|_| f——
s Status
FOT4,0000 ol

Relative value positioning FB

WG _MoveRelative 1

Relative value position™
bSynchMove
] |

L
Distanca

WVelocity

leelo ity

Acceleration

le Acceleration

De czleration

leDeceleration

erk
lederk

Axis Information

R 078 0000 Axis0001 AxisRef

MG _MaveRelative Relativ

Execute Dore
) ContinuousUpdate Busy B
Distance Active B
Welocity CommandAborted §
Acceleration Ermor
Deceleration ErrorlD
derk
) Bufferhocle
P Optiors

Axis p

Axis0001 positioning

Composite gear

«—MC_CombineAxes_1

«—MC_Camin_1

J

Relative value positioning FB

WMC _MoveRelative 2

e value posi=
bDonel

FALSE

Distanca

lePosition

Velocity
leWelooity

Acoceleration

leAcceleration

Deceleration

leDeceleration

Jerk
le erk

Axis Information
8 RO75_0000 Virt ualAxis0001 AxisRef e

R Relative value posi-
ContinuousUpdate By @ I
I
Distanca Active I
Velosity CommardAtorted ) 1
|
Acceleration Error
I
Deceleration ErroriD 0 I
derk |
) Bufferiode I
I
) Optiors I
Axis p |
I
- - Lo |
[ VirtualAxis0001 positioning ] I
|
.

e

v
(To the next page)
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(Continued)

EIEGA T
Synchronzation done

1
L
v

fuas Stop FB1
. .. .. M Stop 1
Reltive value pasition  Gommand In-position
bDo RD72 0000V tualfixisee MC Step Mmiirnerman =
i | o— ecitc ENo
Synchronous contr
Relative value position- W Deceleration Busy B d
bErar
| | @ O ek Active
Relative value positiorr=- W Optons CommandAborted B Motion System Error-- T
bGommandborted [ ROTUNDSsstem
{ | e Error § { | EN ENO B
I Rebtive value posr
B § ’
Asis Information
D75 0000 Axis0002 Axsret} Aois 1
e gualis The start signal is turned OFF when
o lop
e the status is out of synchronization.
§— Es=cute Done
# Deceleration Busy @
® Jerk Active §1
W Options Commandfborted §
Error 8
ErrorD @
Asis: Information ] ] .
o RD7 80000 ik Axi=0n 1 AricFel b Axis 1 The synchronous control of Axis0002, LinkAxis0001,
and LinkAxis0002 is stopped when any of the
fixis Stop FBS . . . e e
MG Stop 8 following conditions is satisfied: the positioning of
MG St . . . .
= VirtualAxis0001 is completed; or either of the Error or
—— Execute Done .
CommandAborted output is turned ON.
# Deceleration Busy @
 Jerk Active B
W Optons Gommandéborted
Error 0
ErrorID @
fixis Information
i RO78 0000 Lk Aisl00 2 frdsFel  — Axis I

[ HFEGR{THHRT
FB Command Aborted output

MO GesHn 1 Commanss

———-

M2 Combingdeps 1 O

——

MC Camin_1 Comman

—

MAC MoeRelative 1.0

——

Felative alue posi'

biCormmand Abor ted

MG MoneRelative 2.5

[E—

HFETS-HhH
FE emer oufput

Relative velue posic
bError

| MC _Gearn 1 Errce

MC Combingdees 1 B

—

MO _Camin 1 Error

——e

S MoeRelative 1 Error

—

MG MoeRelative 2 Error

e

The labels are turned ON when the OR condition (the CommandAborted and Error
outputs of the synchronous control FBs and the positioning FBs) is satisfied, which
is used as an interlock condition or when releasing the self-holding circuit.
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4.12 Error Reset (Program Name: ErrorReset)

This program resets the error on each axis.

(1) FBs

Type

Command

Description

MCFB
(administrative)

MC_Reset

Resets errors and warnings of the axis.

MC_GroupReset

Resets errors and warnings of the axes group.

MCv_MotionErrorReset

Reset all errors and warnings of the motion system.

(2) Program example

The following shows the program example for error reset.
When the error reset label is turned ON, MC_Reset and MC_GroupReset are executed.
When the system error reset label is turned ON, MCv_MotionErrorReset is executed.

Itk
#ods errer reset

Pyis error reset FBI Axis0001

iz error reset FB2 Axis002

Axis error reset FBE Vitualfs0001

Error resst B Error resst e ST Error resst MO feset.d

e el G_bError Resst Ll B e il
|_| —— Ecute i |_| ——— Eceute Done § |_| ——— Eecute i
Options Busy Options Busy # Options Busy
GommandAborted GommandAborted § GommandAborted
Errar Error Error
ErrarID ErrorID ErrarID

#us Information Axis Tnfarmation Asis Tformation
RD7E 1000 AxisO00 1 Axis Fef st Pcis fRCT 8 0000 Aoxis 0012 AoxisPed bt i | § RD78.0000Vr tualfxis0001 AxsPef J—i Pz

fixis error reset FBY Link Axis0001

foas error reset FBS LinkAxis0002

d I Feset ! . A Fesct §
rror ress rror ress
& e ELRE G _bError Reset il
I——| f———— Eeoute Done |—| f——— Esecute Done
Optians Busy Options Busy
CommandAborted CommandAborted
Error Errar
ErrorlD ErrarlD
Fuis Information s Information
f_RO78 00000 nkAxis000 | AsisPef = s f_FD78.0000 L ik Axis000 2 AxisPel =] foxis
I —TT5 sk Y27 LISk
foos wow onw resct #es goup emor reset FB Sysiom efror rest System error reset FB
E— G GroupResst | Systim error poset MGy MotionError Feset_1
| G bErrorReset MC GroupReset G bSysErrorRaset MCv_MotionError Feset
I |t Exscute Done |—| —— Ezcute Done
Optiors Busy Options Busy
Command#borted CommandAborted
Error Error
ErrorlD ErrorlD
Pxes Group Information /O Mo.
f_RD78 0000 AxesGroup0 | AxesGroupRef = AesGrou $RD7 #0001 Axhe
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4.13 Checking Operation

4.13.1 Conversion and Writing of Programs

Write the program to the PLC CPU module. In MELSOFT GX Works3, select [Convert] — [Rebuild
All] to convert all the program.

5 MELSOFT GX Warks3 ¥R04-78G4_FBDsample_1.001B(forCapture).gx3 - [ProgramBody : ServoON_Jog [PRG] [FBD/LD] 213Step] - [u] X
BAS fxobes RREs s manaRe(mE P8 F R IR QiT @@ ®E v |
Project Edit Find/Replace  Convert | View Online Debug Recording ics  Tool Window Help B X
Bl O #HE & e N =Tl =TT
il—'ll-ﬂ'lﬂ'lﬂ"ﬂ""' :ﬂ Online Pregram Change Shift+F4 ‘ @ !il-ﬁi*é?%ﬁ&\ﬁﬂﬁ\’w:
!ﬁ Rebuild All Shift+Alt+F4 -

S | B | L | A GG O T T T N T A N N T A |
Program File Setting...

Warksheet Execution Order Setting...
= Setfing...
oN Flag PLG READY
- SM400 1 0
- b— —
= READY Servo OFF
= | X0 G bSRWOFF
3 11 11
4 ProgramBody [ |} 1}
. s Information
- DT 8000 0 =i 000 | AxiFer
Driver Servo On Status EDMOVP EDMOVR
[ A Wd Driver S = EN ENO EN ENO
= JOG Vebcity JOG acceleration
. 265000.0 s d =G Jebevehcity § 500000.0 s d Ie. g Accekration
o
&
EDMOVF EDMOVF
p_COMNECTOR p— EN ENO EN ENO
JOG deceleration JOG jerk
500000.0 5 d =TT be Ceceleration [ 0.0 == d le-bne Jerk.
JOG Ads00n |
JOG Positive rotatione=- Homng start request Singl axis positining Singks axis cont nuous+ 2-axis lnear interpol- Synchronous control s+ JOG R
b.JoeF | G bHamielReq G bPosReq G hCantPasFeq G binterpoltionReq G hSyncReq
L 1 11
|_| | 1/}
JOG Reverse rotation|
™= Navigation <
Online Data Operation = x |

Display  Settng  Related Functions

B - O - S - SN

Parameter + Program(F) Select Al s
Open/Close All(T) Deselect All(N) ® CPU Built-inMemory B SD Memory Card @ Intelligent Function Module

Module Name/Data Name + B @& oew Tite Last Change Size (Byte)
= R04-78G4_FBDsample_1.002C “
= &5 Parameter }
&P System Parameter/CPU Parameter 2026/03/19 13:53:32 | 1052
@ Module Parameter 2026/03/19 55 |43276
@ ) 2026/03/19 13:54:55 | Not Calculated
B Memory Card Parameter | | |2020/06/29 12:06:10 _|Not Calculated
fdn_Remote Password 2020/06/29 12:06:10 | 200
5@ CO-Link IE TSN Conficuration | I | |
@ Device Station Setting | Detail - 32768
= Global Label | [ [
& Gobal Label Setting 2026/03/19 13:5432_|2672
5 & Global Label Initial Value | | [ |

R & (&

[ S

Display Memory Capacity ®
Memory Capacty
. Program Memory Free
[ eouEKE
Legend Data Memory Free
B v~ s00/1026408

W o Devica/Label Memory (Fie ) Free
15272568

M oecmased
B ot S0 Memory Gard Free

[ ] ooe
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4.13.2 Axis monitor

The monitor screen displays the current values and the error codes of all axes in operation all at
once. Users can check the current values and whether any error occurs during the operation.

(1) Displaying monitor screens
The monitor screen can be displayed by the following two methods.

1) Select [Tool] — [Drive Tool List] in MELSOFT GX Works3, and double-click "Monitor" on the
"Drive Tool List" screen. Select the Motion module on the "Module Selection (Monitor)"
screen, and click the [OK] button.

Tool | Windew Help Drive Tool List *
Memory Card 3

Start the selected drive tool.

E Simple Motion Module
Meonitor
E Motion Module

Confirm Miemony Sze (Gine). [ |

Logging Configuration Tool...

Check Program...

Check Parameter...
Check the Assigned Device of Global Label...

Realtime Monitor Function...

Module Tool List...

Drive Tool List...

Predefined Protocol Support Function...

Circuit Trace...

Update Firmware...

Profile Management 3
Configuration Management 3
Register Sample Library...

FB Property Management (Offling)...

Cancel
Shortcut Key...
# Options...
v
Module Selection(Monitor) Y
Module Selection
[ 0000:RD78G4 ~ ]
Cancel

2) In the motion control setting function, select [Online] — [Motion Monitor] — [Axis Monitor].

Online | Debug Tool Window Help

& Read from Module... .1| o lﬁ' @ e

2 Write to Module...

Remote Operation(S)...
Backup/Restore...
Delete Module Data...

Monitor 3
Meotion Monitor 3 Axic Monitor
Watch 3 Position Data History
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(2) Monitor screen

T 0000:RD78G64 - Axis Monitor

LW =ENEE

Quick Start Guide

L]
Display Selection: Upper Pane

Axsuonlmrlzl[ sﬁ(] (ontorType: meaiDve axs || | IEE_Monitorttem seecton | | E Monitor i seecton

Display Selection; Lower Pane

FontSize: 9pt v Monitor Type: Virtual Drive Axis  ~ [F] Monitor Item Selecton  [FF} Monitor Axis Selection
Axis #1 [ Axis #2
Axis Name Axis0001 Axis0002
Axis Status
Control Cycle 1 1
Smn Command Unit um um
Velocity Command Unit s s

Display

Set Position 6.85743987560272 ... 8.15823674201965 ...
Actual Position 6.85542869567871 ... 8.15838623046875 ...
Commanded Position 0.0 pm 0.0 pm

Set Velocity 0.0 ym/s 0.0 ym/s

Actual Velocity -2.45869159698486... -7.52508640289307...
Commanded Velocity 0.0 ym/s 0.0 ym/s

Nuem«:‘ Etectbn Velocty |55, opmys 25 0 umjs
Lot Ve VoY 0umis oyris
Automatically Decelerating | FALSE FALSE

Command In-position FALSE FALSE

Negative Direction Torque

Limit Value 300.0 % 300.0 %

Positive Direction Torque

Limit\Valie 300.0 % 300.0 %

Execution Profile ID No. 0 0

Homing ( d FALSE FALSE

Homing Request TReE
Start Permission at Homing

Uncompleted FALSE FALSE

Upper Limit Signal Status FALSE FALSE

Lower Limit Signal Status FALSE FALSE

Forced Stop Canceling TRE
Axis Error Detection FALSE FALSE

Axis Error Code 0000 0000

Axis Warning Detection FALSE FALSE

Axis Warning Code 0000 0000

Driver Ready On Status TRE
Driver Servo On Status TREE

System Monitor

@ [PLCReady ]
@ [Ready |
@ |Synchronization flag

System Basic Cyde Monitor.Processing Time
3920 ns

[System Basic Cyde Monitor.Maximum Processi...
[ 5280 ns

System Basic Cyde Monitor.Setting Cyde

@ |System Basic Cycle Monitor.Cyde Over

Operation Cydle Monitor [1].Processing Time
56680 ns

Operation Cyde Monitor[1].Maximum Processi...
69960 ns

|Operation Cyde Monitor[1].Setting Cyde |
1000000 ns

Operation Cycle Monitor[1].Cyde Over
Forced Stop Canceling
Motion Area System Error Detection

}%t Motion Area Code |
0000/

@ | Motion Area System Warning Detection

Latest Motion Area System Warning Code
0000

@ |Network Area Error Detection

Network Area Error Code
0000
Basic System Software Version
40

|Boot Software Version |
19|

19

L

Network Boot Software Version

No.

Description

The monitor items for each axis are displayed.

The system monitor items are displayed.

The axis type to be monitored can be changed.

The monitor items can be added/deleted.

Al |WIN]|-=-

The monitor type can be split to display split screens.
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4.13.3 Program monitor

The program monitor enables the user to check the current status of the program in execution on
the program editor.

(1) Displaying monitor screen

Select [Online] — [Monitor] — [Start Monitoring (All Windows)], or click the icon [ ] on the tool
bar.

(2) Monitor screen

4B} ilf & R
Relative positicning

Variable set complete JOG operation in prog'** Homing start request'* Single axis continucus** 2-axis linear interpola** Synchronous control s+ Single axis positioning*
I bValueSet G_bJcel Busy G i q G_bCx q Gl i q G_bSy RD78_0000.System Md G_bPosReq

*+ Relative value position'"
bCommand Abar ted

Single @is positioni
G_bPosReq

Shows ON/OFF of the
contacts and coils.
ON il
orFr: 1k

Relative value positioning FB
MCMoveRelative.1

Single axis

Relafive value position

i i Rela five value posiv .
1 G.bPasReq { T s P bDone RD78.0000. 4450001 . T =T
E~ one | It It
| . FALSE FALSE Single axis positicn
ContinuousUpdate Busy ¢
Distance FALSE @ Ruaten yehiel postlionss TRUE
N = bCommand Aborted —~

Ditace i l t .

| 2.000000000000- || 2000000000000 Relafive value posis | L=

Velocity CommandAbarted bC ommand Aborted L »

[ 5000050000000~ || 50000.0000000000 FALSE EcE— - 1::; i

P e

[ 1.000000000000~ || 1 FALSE FALSE

e Deceleration Deceleration ErrcriD
7
s . RD78_0000.System Md+
leJerk Jerk 1 —

[ 0.00000000000000 || o I Lo
BufferMode
°

Aods

Shows TRUE/FALSE of the bit-
type label or the bit device.

rrue - I
FALSE: FALSE

Shows the current
value of the label.
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4.13.4 Watch

The watch function enables the user to check the current values of the registered devices and
labels. Register the devices and labels to be monitored to a watch window.

(1) Displaying monitor screens
Select [View] — [Docking Window] — [Watch 1 to Watch 4] in MELSOFT GX Works3.

lVle Orline Debug Recording Diagnostics  Tool Window  Help

Toolbar . - ME

v | Statusbar ‘ =

i e

Color and Font...

Docking Window » |82 Navigation
Zoom » Connection Destination
Switch Display Language... 4F Element Selection
Multiple Comments » |E Output

Progress

iy Find/Replace

&

Find Results(A)

Cross Reference 1

Cross Reference 2

Device List

Dataflow Analysis

Device Assignment Confirmation

FB Property

Input the Configuration Detailed Information

Result of Pawer Supply Capacity and /O Points Check
Module Start I/O No. Related Area

T EOR BEHE

Watch 1
Watch 2
Watch 3
Watch 4

Intelligent Function Module Monitor 3
B Event History (Offline Monitor)

Yy Seek Bar (Offline Monitor)

(2) Registration of devices/labels/structures to a watch window
Enter the device No./label/structure to be registered in the "Name" column of a watch window or
right-click a label or a structure to be registered on the program editor, and select [Register to
Watch Window] — [Watch 1 to 4].

JOG Axis0001
x-%n@.m@\ Homing start req

Single axis Single axis *+ 2-axis linesr interpc
G_bJoeF1 G_bHoming1Req G_bPosReq G.bContPosReq G_binterpolationR
| - L L I I/I
Undo
JOG Reverse roty Redo
G_bJegR1
F—_4F s
Copy
Paste
Select FBD Network Block
Convert(B)
Edit »
Find »
View >
Cross Reference
Device List
Dataflow Analysis
JOG Axs00n FB Property
JOG Posifive rots) Register to Watch Window | Watch 1 | b everse rotati
us_bdo;'z Register to Device Batch Replace Watch 2 G-""/“m
| I Wave Display(W)... Watch 3
JOG Reverse roty - Watch 4 Positve rota$
G.bJogR2 Process Control Extension .bJogF2
|_| '_' Open Help(G)... l /l_
JOG Velooity
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(3) Monitoring start
Select [Online] — [Watch] — [Start Watching] in MELSOFT GX Works3.

(4) Changing current values
Directly enter a value in "Current Value" during monitoring.
The bit device can be switched to ON/OFF with double-click while holding the [Shift] key or with
[Shift] + [Enter] after selecting the row.

Watch 1 2 x
HIFON | 4 FOFF | 44 ON/OFF toggle | |2) Update
Name Current Value Display Format Data Type English Forced Input/Output Status | Device Test with Execution... A
%= G_DSRVOFF - -
€G_blogF1 - BIN Bit JOG Positive rotation command Axis0001 — —
7@G_bjogR1 — BIN Bit JOG Reverse rotation command Axis0001 - —
¥$G_hjogl=z - BIN \Bx JOG Positive rotation command Axis0002 — —
7@G_bjogR2 — BIN Bit JOG Reverse rotation command Axis0002 - —
7$G_hHormg1CMD - BIN JB& Homing command Axis0001 — —
€ G_bHoming2CMD - BIN Bit Homing command Axis0002 - —
7$G_bHorm93mD - BIN JB& Homing command VirtualAxis0001 — —
€G_bPosCMD - BIN Bit Single axis positioning start - —
~ €G_bContPosCMD = BIN I3 Single axis continuous posttioning start = =
7@G_bmterpohtmnmn - BIN Bit 2-axis linear interpolation control start - —
€G_bSyncCMD - BIN ‘Bt Synchronous control start — —
~ @G_bEmorReset - BIN Bit Error reset - —
[ v

B Output @8 Progress

[POINTS]
In the sample program, "RD78_0000.G_bStopSignalX" and "RD78_0000.G_bStopSignalY" are
registered in the watch window 1. Turning these signals ON aborts the operation.




4. PROGRAMMING BY A PLC CPU MODULE ONLY

4.13.5 Event History

Quick Start Guide

The event history of the Motion module can be checked from [Online] — [Motion Monitor] — [Event
History] in the motion control setting function.

If an error occurs, check the details of the error.
The error occurrence time in the event history of the Motion module synchronizes with those
recorded in the servo amplifiers. Check the error details of the event history together with the data

in the servo amplifier.

Event History- [0000:RD78G4]
Refresh{l)) | Number of Eventsi158 Refine(D) 2
Events to Exclude
Refine
(@) Match All the Conditions (O Mstch Any One of the Conditions
1. [Event Type | [Inchding Mext v ]
r v vl | v
5 . vl v]
[[] inchude: program emors (Allov jumping) Start Refine Qear Refine Conditions
MNao. Occurrence Date Event Type Status Ewvent Code Overview
00001 2020/05/07 07:33:19.402538560 | System \;‘) 007FD MCFB Start (Control System)
00002 2020/05/07 07:33:19.351777656 | System \_) OOTEE Servo System Recorder Start
00003 2020/0%/07 07:33:13.289555680 | System \_) O07FE Homing Request OFF to ON
00004 2020/05/07 07:33:19.265115064 | System "\:4.) 7FD Current Position Restoration Completion
00005 2020/09/07 07:33:19.265032336 | System "\:4.) 7FD Current Position Restoration Completion
0D0DG 2020/05/07 07:33:19.268534016 | System "\:4.) 7FD Current Position Restoration Completion
00007 2020/09/04 08:46:03.947703512 | System i |oovro MCFB Start (Contral System)
L4 >
Legand i Major A Moderatz ﬁ Minor iy
@ Waming "j.') Information Clear all
Detailed Information MCFB Start/Stop Information
Dietail Code :0
FB Type :MCv_AllPower
FB Instance ID 145430288
Instance Name :MCv_AlPower
Cause MCFE was started,
Corrective Action
Craatz File... Clos=

To check the event history of the PLC CPU module, click [Diagnosis] — [System monitor] in

MELSOFT GX Works3, and click "Event history" on the "System monitor" screen.
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5. PROGRAMMING BY A PLC CPU MODULE AND THE MOTION MODULE

This chapter explains programming by a PLC CPU module and the Motion module.
To obtain the sample program used in this chapter, contact your local sales office.

m File name: R04-78G4_ STsample_*****.gx3

Programming

Ladder, FBD/LD, ST

PLC CPU
Start the
Motion
H module

Lﬁ >

program

ST

(***** indicates the version)

Programming

Motion module

MC_MoveRelative_1(

Axis:= Axis0001.AxisRef ,
Execute:= bExProg1,
Distance:= 100000.0,
Velocity:= 100000.0 ,
Acceleration:= 5000000.0 ,
Deceleration:= 5000000.0,

// Axis information

// Positioning start

// Movement amount
// Velocity

// Acceleration

// Deceleration

Motion control

_atll

Positioning control

Jerk:=0.0, // Jerk
l—[ BufferMode:=0, // Buffer mode
Options:= 0 // Option
) Synchronous control
Share
Motion Global Label < > Motion Global Label
[POINTS]

When applying the sample program to an actual system, ensure the applicability and confirm that it will
not cause system control problems.
Consider and add interlock conditions according to the user’s system.
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. ________________________________________________________________________________________________________________________________________|
5.1 Programming Procedure for Motion Module
The motion control setting function is used to create a program for the Motion module.
5.1.1 Creating a program block
1) In the navigation window of the motion control setting function, right-click an execution type
("Normal" in this example) under "Program”, and click "Add New Data".

2) On the "New Data" screen, set the data name. Only alphanumeric characters can be used to for
the data name.

Mavigation ax New Data X
- | = | & Basic Setting
Data Type \a Program Block -
ServoON g
Detailed Setting
o Program Configuration
+ Program Language ﬂ ST
Program File
o B Execution Type Normal E|
Program File of Add Destination <Same as data name>
() Normal >
CF AddNew Data.. Ins o
Sort 3
Program Setting...
o Expand/Collapse Tree  » oK | ‘ Cancel

3) A program block is added to the navigation window.

MNavigation g x

- | |

ProgramBody

an

obal Label

uctured Data Types
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5.1.2 Program execution type

There are following four execution types.

Execution type Description

This type of program is executed only when its execution is requested.
0: Standby The program is executed after converted to a normal execution type program
by using a PSCAN instruction from another running program.

1: Normal This type of program is executed by normal task of the motion system.

This type of program is executed only once when PLC READY [YO0] changes

2: Initial from OFF to ON.

This type of program is executed at each specified time.
3: Fixed scan (The first operation cycle: 62.5 [us]Noe") to 6000 [ms])
Note that the time shorter than the operation cycle cannot be set.

(Note-1): "us" indicates microsecond.

To set the execution type, drag and drop the program block onto the target execution type, or
change the type from "Basic Setting" — "Program Execution Setting".

g Item List Setting Item
ﬁ-y Basic Setting Input the Settine Item to Search| Iﬂ ) ) Item ‘
= (= Timer Setting Setwhen youwant to chanee the value of t
= m Se
IVEEHnT, - Low Speed Timer Setting 100 ms
BF &= High Speed Timer Setting 500 s
=] p Program Setting Lone Timer Setting 500 ps
~ Timer Setting (= LabelInitial Value Reflection Setting: Setwhether to set initial values to labels al
G- Label hnitial Value Reflect Label Initial Value Setting at STOP => RUN  1Disable
8- nglgfor:r::necéi:zc:ﬁ)?g: (=) Proeram Execution Setting Setwhen changing the program name to us|
[ Operation Setting at Eror Pm-grimExc.cuﬁmMrg <Detailed Setting>
=] Operation Setting at Error ISelect whether to stop the user program wl
Invalid Device/Label/Buffer Memary Specifice|0:Stop
File Name Specification 0:Stop
Operation Error 0:Stop
\ 4
Execution Program Execution Condition

Program Name | Execution Type

Order Fixed Scan Interval Setting

ServoON_Jog 1:Normal |v
0:5tandby

2Initial
3Fixed Scan

Do e oo oy
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5.1.3 Inputting a FB

This section explains the procedure for setting the following JOG operation FB (MCv_Jog).
The sample program adds some interlock conditions and public label settings to this program.

progpos 3 57

11 sMCv_Jog_1(

Axis:= ZAXIS.REEZ .
JogForward:= 2800L7 ,
JogBackward:= 2B00L2 ,
Velocity:= ZLREALZ ,
Acceleration:= Z2LREALZ ,
Deceleration:= 2| REALZ ,
Jerk:= ZLREALZ .
Options:= 2DYORDZ.

10 Done=> 2R00LZ ,

11 Busy=> 2B00L2 ,

12 Active=> 2R00L2 ,

13 CommandAborted=> 2B00L2 ,
14 Error=> 2800L2 ,

15 ErrorID=> ZHORDZ

18 IH

€O 00 ~J O9 N g QO D

(1) Preparing labels
Prepare labels for input/output signals of the FB. This example uses labels for the Velocity,
Acceleration, Deceleration, and Jerk inputs of MCv_Jog. When registering a new label,
consider whether the label is registered as a global or a local label.

In this example, the labels for JOG command, JOG signal during operation, and JOG velocity
are registered as a global label, considering the JOG velocity is operated from an external
device, such as GOT (HMI). The labels for JOG acceleration, JOG deceleration, and JOG jerk
are as local labels of ServoON_Jog (refer to Section 5.1.1) since these labels are used only
within the program. Refer to Section 5.2 for naming rules of labels.

e T,
[<Filter> | Easy Display [« Display Setting Check
Label Name Data Type Class Assign (Device /Label) Initial Value Constant English
1 |GHSRVOFF Bit | - [vArGLoBAL o | | [Servo OFF |
2 |GbJosF1 Bit | . [VARGLOBAL | | | |JOG Positive rotation command Axis0001
3 |GbJosRi Bit [ . [vARGLOBAL | | | JOG Reverse rotstion command Axis0001
e
|<Filter> | Easy Display [« Digplay Setting Check
Label Name Data Type Class Initial Value Constant English
1 [MCvAIPower1 [MCv_AIPower . |VAR v All axes servo ON FB
2 MCv.Jogl MCv.Jog .. |VAR v JOG operation FB Axs0001
3 | MCwv.Jog2 MCv_Jog .. |VYAR v JOG operation FB Axs0002
4 [leJogAccelerstion FLOAT [Double Precision] . |VAR - JOG acceleration
§ |leJogDeceleration FLOAT [Double Precision] .. |VAR v JOG deceleration
6 |ledogJerk FLOAT [Double Precision] . |VAR v JOG jerk
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(2) Inputting a FB

Drag and drop "MCv_Jog" under "Operation-Individual" tree on the [POU list] tab of the element

selection window.

57] ServoON_og [PRG] [ST] * X

4 b+ Element Selection

11 5]

—I §| (Find POU)

L

Ly~ x| v a0 X |

Display Target:

Al

Bistable

Control Syntax

Control Syntax

Operator

Operator

Motion Control Function/Function Block

Management

Operation - Individual

% MC_Home
% MC _Stop
% MC_GroupStop

OPR
Forced Stop
Group Forced Stop

% MC_MoveAbsolute Absolute Value Positiol
Drag & drop MC MoveRelative Relative Value Position

& MCv_Jog JOG

T MC_MoveVelocity Speed Control

% MC_TorqueControl
% MCv_SpeedControl

Torque Control
Speed Control (Includii

% MCv_Movelinearinterpc Absolute Value Linear |
f MCv_Movelinearinterpc Relative Value Linear In
& MCv_MoveCircularlntery Absolute Value Circular
f MCv_MoveCircularinterp Relative Value Circular

& MC_Camin Cam Operation Start
& MC_Gearln Gear Operation Start |,
MCv_log

POU List [ Favorites | History [ Library

Motion module FBs are categorized in the following three groups.

Group

Description

Management
(administrative FB)

A motion control FB that takes an axis or an axes group for the argument
and does not change the axis status or the axes group status by execution

Operation-Individual
(motion FB)

A motion control FB that takes an axis or an axes group for the argument
and changes the axis status or the axes status by execution

StandardFB
(general FB)

A motion control FB that does not take an axis or an axes group for the

argument

When an undefined label is entered, the "Undefined Label Registration" screen appears. Enter
the label name, the registered destination, and, if necessary, the comment. This example uses

the initial settings.

Undefined Label Registration

Notdefined as global label orlocl label.
Pleasesetnewlabelinformationto beregistered.

Label Name

Label Setting Information
Registersd
Destination

Class VAR

Local Label{ServoON_Jog) ~

Data Type |MCV7Jog

Constant

Comment |

n Openthelabel editorand

set thelabel details afterregistering label information.

Cancel




5. PROGRAMMING BY A PLC CPU MODULE AND THE MOTION
MODULE Quick Start Guide

Users can break a line or adjust indents of a FB.
The following program example breaks the line at every I/O signal and adds indents as follows.

T MCv Jog 1(

2 Axizi= TAXLS REE?

3 JogForward:= 7B00LY

4 JogBackward:= 7BOOLY

5 Velocity:= ZLREALY

B Acceleration:= ZLREALY
7 Deceleration:= ZLREALY
3 Jerkr= 7LREALY

g Options:= Z0OWORDY

0 Dore=> 7BOOLY

1 Busy=> 7BO0OLY

2 Active=> 7B0O0LY

3 Commandaborted=> 2B00LY
4 Error=» 2B00LY% ,

5 ErrorlD=> ZWORD?

B

7

(3) Inputting I/O signals
Enter labels for the undefined variables which display ?AXIS_REF?, ?BOOL?, etc.
(a) AxisRef type structure
The following describes how to input AxisRef type structure (axis information) of the axis 1 in
the input variable of "Axis".
1) When entering "ax" instead of ?AXIS_REF?, the registered labels are displayed as a
suggestion.
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2) Select Axis0001 and enter ".". Then, the suggestions of the structure member for
Axis0001 are displayed.
MCv_Jog _1¢(

1
2 Axis:=|4xis0001.

3 JogForward:= 7BO|ER mdser AXIS_REF Axis Information

4 JogBackward:= 7B/&8ca K05 _REAL CMD Axis Control Data
5 Velogity:= ZLREAEM AXIS_REAL_MONI Axis Monitor Data
B

7

3

hoce leration: = 78w AXIS_REAL_PRM A Parameter
m: =7 B Preonst AXIS_REAL_PRM_CONST Axis Parameter Constant
Jerk:= ZLREAL? ! =
9 Options:= POWORDY

10 Done=> 7BOCLY

11 Busy=> 7BOOLY?

12 Active=> 7BOOLY

13 CommandAbor ted=> 7BOOLY

14 Error=» 7BOOLY .

15 ErrorlD=z 7WORDY

187

3) Select "AxisRef".

T MCv_Jog 1(

2 hxis:=[Axis000]. AxisRef , |
3 JogFarward:= 7B0O0LY

4 JogBackward:= 7B00L7

5 Velocity:= ZLREALY

B Leceleration:= ZLREALY

7 Oeceleration:= 7LREALT

3 Jerk:= ZLREALY

g Options:= Z0WORDY
0

1

7

3

4

5

]

7

Done=> 7BOOLY

Busy=» 7BOOLY .

Aotive=> 7BOOLY
Command&borted=> 7BO0OLY
Error=> 7BOCLY
Errorl0=> 2WORD?

1
1
1
1
1
1
1
1

(b) Global and local labels
1) Enter G_bJogF1CMD (global label) for the JogForward input.
When entering "G_b" instead of 7BOOL?, the registered labels are displayed as a

suggestion.

T8 MCv Jog 1(

7 Axizr= Axis0001.AxisRef

3 JogForward:= Qb .,

4 JogBackward:= 7B 6_bogibusy BO0L J0GIEEFER Axis0001 { J0G operatio...
5 Velocity:= 7LREA@ G biorioMn  BoOL 10GIESz1E< Axis0001 / 10 Positiv...
5] becelerat ion:= 7€ GblgR1cMD  BOOL JOGIEEZIES: Axis0001 / JOG Rever...
7 Deceleration:= % Lol
38 Jerk:= ZLREALY?

9 Options:= 70OMORD?

10 Done=x 7BO0OLY

11 Busy=» 7BOOLY

12 Aetive=> 2BOOLY

13 Commandébor ted=> ZBOOLY

14 Error=» 7BO0OLY? ,

15 ErrorlD=> 7WORD?

16; );
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2) Select "G_bJogF1CMD".

1 MCv Jog 1(

2 bxis:= Axis0001. AxisRef |

3 JogForward:= G bJogFICMD , |
4 JogBackward:= 7BOOLY

5 Velocity:= ZLREALT

B beceleration:= 7LREALT

7 Ueceleration:= ZLREALY .

B8 Jerk:= 9LREALT |

l Options:= Z0WORDY
0
1
2
3
4
5
B
;

Oore=>» PBOOLY

Busy=> 780007

betives=> $BOOLY
CommandAborted=> 2B00LY .
Error=> 2BOOLY
ErrorlD=> 7WORD?

3) Enter the labels registered in (1) to the corresponding input signals (JogBackward,
Velocity, Acceleration, Deceleration, Jerk, and Busy) in the same manner.

T8 MCv_Jog_1¢

2 Axigr= Axis0007.AxizRef |,

3 JogForward:= G hJogFI1CMD

4 JogBackward:= G_bJogRI1CMD

5 Yelocity:= G ledogVelocity

g Acceleration:= ledoghcceleration |
7 Deceleration:= ledJogDeceleration
3 Jerk:= ledoglerk

9 Options:= 7000RD?

0 Dore=> 2BOOLY

1 Busy=> G bJoglBusy ,

2 Active=> 7BOOLT

3 Command&borted=> 7BO0LY

4 Error=> 7BOOLY

] ErrorI0=> 2WORO?Z

i

7

(c) Omitting I/O signals
I/0 signals of a FB can be omitted when the initial value is used, or the signal is not used.
In this example, the initial value (0) is used for the Options input, and the Done, Active,
CommandAborted, Error, and ErrorID outputs are not used. Therefore, these signals can be
omitted.
Delete the unnecessary "," at the end of the FB.

T MCv_Jog_1¢(

7 Axis:= Axis0001.AxisRef |

3 JogForward:= G _bJogF1CMD

4 JogBackward:= G _bJogRICMD ,

5} Yelocity:= G_ledogWelocity |

B Accelaration:= leJoghceeleration
7 Deceleration:= leJogleceleration ,
3 Jerk:= ledoglerk ,

]

0

1

Busy=> G_bJoglBusy
): <}<{ Delete "," at the end of the FB. ]

1
1
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(d) Adding comments and editing for appearance
Add comments or indents as necessary.

1 //hxi=0001 JOG

2 MCv Jog 1(

3 bxig 1= Axis0001. AxisRef |
4 JogForward = G bJogF1CMD

5 JogBackward := G_bJogRICMD ,

] Yelocity = L ledogVelocity |,
7 Acceleration:= ledoghcceleration ,
g8 Deceleration:= ledogleceleration |,
9 Jerk := ledogderk

0 Busy => G _bJoglBusy

)

12

The program creation is completed.
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5.1.4 ENUM enumerator

The constant values of the axis status (Axis0001.Md.AxisStatus), the buffer mode (BufferMode), etc.
are defined as an ENUM enumerator. Programming using the ENUM enumerator is possible.

(1) Inputting ENUM enumerator
[Example of ENUM enumerators for the FB argument]
The enumerator for BufferMode is defined by "MC_BUFFER_MODE__ mc*****” (label).
(For details of the BufferMode, refer to Section 5.9.)

17

18 //ABSHERLE R, Relative value positioning

190 MC_MoveRelative_1(

20 hxis 1= Axis0007. AxisRef

21 Execute 1= bExecute P

27 Distance 1= leDistance ,

23 Velocity = leVelocity ,

24 beceleration 1= lebcceleration

25 Deceleration 1= leDeceleration

26 Jerk 1= lederk

27 BufferMade 1= me_buf|,

78 Dane => blone MC_BUFFER_MODE__mcAborting INT Aborting

29 Busy => bBusy |8 mMc_BUFFER_MODE_mcBlendingHigh  INT BlendingHigh
a0 Commandéborted  => bComma €8 Mc_BUFFER_MODE_mdBlendinglow  INT Blendinglow
31 Errar => hErro @M:_EuFFER_MoDE_mﬁh-ndmgNext INT BlendingNext
32 @ MC_BUFFER_MODE_mcBlendingPrev... INT BlendingPrevious
SS @ MC_BUFFER_MODE__mcBuffered INT Buffered

34 Setting...

[Example of ENUM enumerator for axis variable]
The enumerator for axis status is defined by "MC_AXIS_STATUS_ *****" (label).

B
67 /7 A NaGE,

[nput axis start

B8 SET(G_bSwyncCMD & (axis0007.Md. AxisStatus = MO ARTS STATUS  SynchronizedMot fonp . bSynehoveCMD) ;

69

(2) Checking values of ENUM enumerators
1) Select [Tool] — [Option] to display the option screen.
2) Set "Constant" of the ST editor to "Yes", and click the [OK] button.
3) Check the value of an ENUM enumerator by moving the cursor on it in the program.

Tool | Window Help

Options X
Check Parameter... H
- &% Project B Tool Hint ~
Confirm Memory Size... =l 5 2 B
i M Program Editor B Display ltem in Tool Hint .
Add-on Management... R Data Type No hdl
Common ltem Class No -
Install Motion Software... ST Editor Constant Yer -
Logging Function... b ' Other Editor Comment Yes 1~
~ Monitor Value Yes -
Label Editor Common =
Shortcut Key... Instruction Format Yes L=
[# Options... > 6 Edit Instruction Explanation Yes [~]
m Find/Replace Instruction Argument Explanation Yes -~
8 Monitor Display in Multiline Yes B
B Online B Editor Display Items v
= Convert Constant

Select whether to display in tool hint when mouse cursor is placed over label/device name.

Import... Export... |
Back to Default Back to User Default ‘ Set as User Default ‘ E Cancel ‘
BufferMode ;= MC_BUFFER_MODE __mcAborting
Done = ,
CommandAborted |=> BAPMandiborted |
Frrmar =% hFrrar

5-10
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5.1.5 Conversion of all the programs and reflection of public labels

(1) Conversion of all the programs
Select [Convert] — [Rebuilt All] in the motion control setting function, and then a message
window appears. Click the [OK] button to convert all the programs.

i Project Edit Find/Replace =Convert | View Online Debug Tool Wir Rebuild Al X
=1005) . _l & Rebuild Al Shift+Alt+F4 11\ Rebuid ol programs i the Project.
s ‘ = | = ‘ e Worksheet Execution Order Setting... Conversion Setting
. o Execute rebuid with the folowing settings.
T Setting... Please check detais in Options. [ optons |
S | .= | o] Public Label Area Capacity Setting...
4 Reflect Public Labels Do Not Use the Same Label Name in Global Label and Local Label
=
Rebuild All
Checking (PROFILE_DATA) structure definition...
50/ 100

(2) Reflection of public labels

When some labels are registered as a public label, reflect the public labels.
Select [Convert] — [Reflect Public Labels], and then a message window appears. Click the
[OK] button to reflect the public labels to the PLC CPU module. (Refer to Section 3.14.2.)

Convert | View Online Debug Tool Win

& Rebuild All

Worksheet Execution Order Setting...

Setting...

Public Label Area Capacity Setting...

Shift+Alt+F4

[ Reflect Public Labels

A 4

Motion Control Setting Function

Reflect public labels.

Register the "enabled’ global labels/structured data types in
the public label setting as module labels.
Are you sure you want to continue?

Caution

It may take several minutes to reflect at the following
conditions.

- Too many labels.

- Too many windows of reflection targets have been opened.

Edit the PLC CPU module program after reflecting the public labels.

5-11
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5.2 Naming Rules of Labels

This document uses the following prefix rules for labels to distinguish their data type.

Prefix
Data type Value range
P 9 Local Global
Bit BOOL FALSE(0), TRUE(1) b Gb
Word [unsigned]
WORD 0 to 65535 G
Jbit string [16 bits] ! =Y
Double word [unsigned]/
DWORD | 0 to 4294967295 d G_ud
bit string [32 bits] ! -4
Word [signed] INT -32468 to 32767 w G w
Double word [signed] DINT -2147483648 to 2147483647 d G d
Single-precision real REAL 2126 4o 2125, 0, 2126 0 2128 R Ge
number
Double-precision real LREAL  |-2102¢ to 21022 0 91022 ty 01024 le G le
number
T#-24d20h31m23s648ms to
Ti TIME t G t
me T#24d20h31m23s647ms m -
TIMER structure
: tact
Timer TIMER S: contac td G td
C: coll
N: current value

[Examples of local labels]
Bit: bMoveCMD
Double-precision real number: lePosition
Arrays: wAxes[16]
Timer: tdTimer1

[Examples of global labels]

Bit: G_bJogF1
Double-precision real number: G_leVelocity

5-12
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5.3 Projects
5.3.1 Program names

The following shows the program examples explained in this chapter.

[PLC CPU module]

Navigation 7 x] Program name: MAIN
B [ | g8 A . A device in the PLC CPU module turns ON/OFF the start signal
Ry Project of the Motion module

E1 Module Configuration
= i Program
@il Initial
= {1 Scan
= 51 MAIN

The program is created in ladder because what the program
mainly processes is contacts.

 ProgramBody

fifl Fixed Scan
fif1 Event
fif1 Standby

@& FB/FUN
B (i Label

o @ Devi

& fr Parameter

5-13
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[Motion module]

Navigation

podhalt

lculation Profile

% Network /O

= ™ Program
ikl Initial
= i Normal
= 78 ServoON_log

fif} Fixed Scan
fif1 Standby
fil No Execution Type
& FB/FUN
B (i& Label

Program name

Program name

Program name

Program name

Program name

Program name

Program name

: ServoON_Jog

(PLC READY, all axes servo ON, JOG operation)

: Homing

: Positioning
(single axis positioning)

: ContinuousPositioning
(single axis continuous positioning)

: Linearlnterpolation
(two-axis linear interpolation control)

: Synchronous
(synchronous control)

: ErrorReset
(error reset)

5-14
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5.3.2 Settings for global and public labels

The following shows the setting examples of the global labels in the sample program.
For the local labels, refer to each program.

(1) PLC CPU module
The PLC CPU module uses the public labels of the Motion module.

(2) Motion module
The following shows the global and public label settings of the Motion module.

[Global]
Label Name Data Type Class Initial | Const Cormment. Rem Motion Contral
1 |G BSRVONCMD Bit VAR GLOBAL H—RA AT / Servo ON/OFF WRITE (=> Motion)
2 |G bHomingl CMD Bit VARGLOBAL JEmiBIRIES Axis0001 / Homing command Axis0001 WRITE (= Motion)
3| GBHoming2CMD Eit VARGLOBAL BRI Axis0002 / Horming command Axis0002 WRITE (= Motion)
4§ G bHoming3CMD Bit WARGLOBAL 18IFET Virtual 250001 / Homing command Virtual Axis001 WRITE (=> Mation)
5 |G EFosCMD Bit VARGLOBAL S (1B AIDIEED / Single axs cositioning start WRITE 5 Motion)
6 |GEContPsCMD _ |Bit VARGLOEAL EHERMEADIEE / Single axis continuous positioning start TWRITE = Metion)
1 - 7 G hlnterpolationChD | Bit VAR GLOBAL CEHEISRMEIFIEAEE) / 2—axis linear interpolation control start WRITE (=> Motion)
) 8 | G.ESyncCMD Eit VARGLOEAL FIE a8 / Synchronous control start WRITE (=5 Notion)
9 |G bResstCMD Bit VARGLOBAL T5-Utrwh / Enorreset WRITE (=> Motion)
10 |G EMotionResetCMD | Bit VARGLOBAL 2T LID—JTul / Syster error reset WRITE (= Motion)
11 |G bJogF1CMD Bit WARGLOBAL JOGIF#EIET Axis0001 / JOG Positive rotation command Axis0001 WRITE (= Motion)
12 | G bJosRICWD Bit VARGLOBAL JOGIEEEIET Axis0001 / JOG Reverse rotation command Axis0001 WRITE (= Motion)
18 |G bJogF20MD Bit VARGLOBAL JOGEFET Axis0002 / JOG Pesitive rotation command Axis0002 WRITE (=> Motion)
14 | G bdogR2CMD Bit VAR GLOBAL JOGE?ﬁEﬁ £qs0002 / JOG Reverse rotation command Axis0002 WRITE (=> Motion)
2) - B0 GlledozVelodity FLOAT [Doutl— [VARGLOBAL JOGEERE / JOG Velocity WRITE (= Motion)
16 | G bHomingl Dene Bit VARGLOBAL JERIRIRSE [ Axis0001 / Horning complete AxisD001 READ (Motion =)
17 | G_bHoming2Done Bit WARGLOBAL [Emi8IR5e 7 Axis0002 / Homing complets Axis0002 READ (Motion =)
18 | G_bHoming3Done Bit WARGLOBAL [ESTEIRRT Virtual 24s0001 / Homing complete Virtual Axqs0001
3 19 | GbPosDone Bit VARGLOBAL EUBROTE 7/ Single axis positioning complete
) - 20" | G EContPosDore Bit VARGLOBAL B EREIB AN [ / Single axis continuous positioning complets
21 | GbinterpolationDone | Bit VARGLOBAL PEREFFHREIFITE T/ 2-axs linear interpolation control complete
22 |G bSyncDone Bit VARGLOBAL [BIEFIEISE 1/ Synchronous control complete READ (Motion
4) e ] 28 _J G bog! Busy Bit VARGLOBAL JOGEFED Axis0001 / JOG operation in progress Axis0001 READ (Motion =>)
24 § G bJog?Busy Bit AR GLOBAL JOGHEB#ETD AisD00Z / JOG operation in progress Axis000Z READ (Motion =>)
5) oo 25 |G BStopbignali( Bit VARGLOBAL TELLI6% Axis0001 / Stop cormmand Axis000] READ (Motion =»)
26 | GEStosbigralV Bit VARGLOEAL TE1EIE% Aris0002 / Stop command PrisI002 READ (Metion =)
27
1) These labels are used to execute operation of each program.
2) This double-precision real number label stores the JOG velocity.
By registering this label as a global label, the JOG velocity can be changed from a GOT (HMI) or other programs.
*When changing the JOG velocity from a GOT, access from external devices must be enabled.
3) These labels transmit the completion signal of each program to the PLC CPU module.
4) These labels turn ON while the JOG operation is being executed.
They are used as an interlock condition to prevent execution of the JOG operation while other programs are
running.
5) These labels stop the axis operation.
The operation is aborted when these labels are turned ON during the operation.
(Refer to Section 5.13.4 for details.)
[Sys+Global]
The following is the structure that stores data related to the system. Set "Public label" to
"Enable".
Labs| Name Data Type Class | Initial Value Constant Comment Remark Public Label Mation Control
1 [Evstem SYSTEM VARGLOBAL _ [(Detsiled Settire> | -
2
[AX+Global]

These labels are registered automatically when the axis is set in the motion control setting
function. No operation is required on the label editor.

Lakel MNarme Data Type Class Tnitial Valus Constan - Comment Rerrark Public Label Motion Control
1 1Axs0001 AXIE REAL VAR GLOBAL |<Detailed Setting [X Asis] Disable =
2 Axs0002 AXIS REAL VAR GLOBAL |<Detailed Setting [V Axis] Disable =
3 |VirtualAxs0001 |AXIS VIRTUAL VAR GLOBAL |<Detailed Setting> [Vir Axis01] Disable =
4 | Linkfods0001 AXIE VIRTUAL LINK | VARGLOBAL |<Detailed Setting> [Lin_Axis01] Disable -
5 | LinkAxis0002 AXIS VIRTUAL LINK (VAR GLOBAL | <Detailed Setting> [Lin_Asis02] Disable -
6

5-15



5. PROGRAMMING BY A PLC CPU MODULE AND THE MOTION
MODULE Quick Start Guide

[Gr+Global]
This label is registered automatically when the axes group is set in the motion control setting
function. No operation is required on the label editor.

Label Name Data Type Class Initial Valus | Constant Commant. Rarrark Public Labsl Motion Control
1 [AesGrougd0l | AXES GROUP VARGLOBAL _|<Detailed- [X-Y Takle] [ [ Oisabie -
2 | I |
[Prf+Global]

These labels are registered automatically when the profile data is registered in the motion
control setting function. No operation is required on the label editor.

Label Mame Data Tvpe Class Initial Walue | Constant Commert Retmark Public Lakel Mation Cantrol
1 [FrofileData0001  [MC OAM REF WAR GLOBAL <Detailed [Cam #11 | Disable: -
z |
[Prg+Global]

These labels are registered automatically when the program is created in the motion control
setting function. No operation is required on the label editor.

Lakel Mame Data Type Class Initial Value | Constant Comment Remark Public Label Motion Cortrol
1 [BeroDM.Jog PROGRAM INFO VAR GLOBAL <Detailed Disable -
2 |Homing PROGRAM INFO VAR GLOBAL <Detailed - Disable -
3 |Fositioning PROGRAM INFO VAR GLOBAL <Detailed* Disatle -
4 | ContinuousFesi--- |PROGRAM INFO VARGLOBAL <Dstailed - Disable =
5 |Li PROGRAM INFO VAR GLOBAL <Detailed Disable -
6 |Synchronols PROGRAM INFO VAR GLOBAL <Detailed Dissble =
7 |ErorReset PROGRANM_INFO VAR GLOBAL <Detailed--- Disable -
8
[En+Global]

This group is for defining ENUM enumerators, which is automatically registered by the system.
No operation is required on the user side.

[SYS_MONI structure]

I Label Name Data Typs Class Initial Value | Constant Comiment Public Labsl Motion Control
1 |Addon AbsSystem ADDON_MONI Add-on AbsSystem Monitor Disable =
2 | Addon Axis ADDON_MONI Add-on Axis Monitor Disable -
3 | Addon ExterralSignal ADDON_MONI Add-on BdermalSignal Monitor Disable =
4 | Addon FileT ransfer ADDON MONI Add—on FileT ransfer Monitor Disable -
=~ =~
23 [BuffermemonyRefreshCyde  [CYCLE MONI Buffer Memory Refiesh Oyde Moni-|  Disable | -
24 |Environment UserRootPath  [String(127) - User Root Path Disable =
25 |Emor Bit 0 Motion System Enor Detection =
26 |EmorHistory Word [Unsigned]/Bit--- 0 Enor History Information Disable =
27 |EnorHistorv Latest. Word [Signed] 0 Lstest Enor History Data No. | Disable | =

[SYSTEM structure]

. - |

Label Name Data Type Class Initial | Constant English(Display Target) Public Label Motion Control
1 |PrConst SYS_PRM_CONST System Parameter Constant Disabled WRITE (=> Moti---
2 |Pr SYS_PRM System Parameter Disabled WRITE (=> Moti---
3 Md SYS_MONI System Monitor Data able READ (Motion =---
4 |Cd SYS_CMD System Control Data Disabled WRITE (=> Moti--
5 |LOGGING_REALT--- | LOGGING_REALTIME Logging Real-time Monitor Disabled -
6 |LoggingRef LOGGING_REF(1..10) Logging Disabled -
7 |Project PROJECT Project Disabled =
8

£ |™md
Label Name Data Type Comment I'ylt' PLuabblellc
BuffermemoryRefreshCycle CYCLE_MONI Buffer Memory Refr--- Disabled
CoRecordingStatus Word [Signed] Co-recording Opera--- Disabled
Error Bit [Motion Area System--
ErrorHistory Word [Unsigned]/Bit [Error History Info-- | Disabled
ErrorHistory_Latest Word [Signed] [Latest Error Histo- | Disabled |
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[POINTS]
When the public label settings of the Motion module are changed, reflect the public labels.
(Refer to Section 3.14.2.)
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5.4 PLC READY (Program Name: ServoON_Jog)

The Motion module uses 32 points each for inputs and outputs to send/receive data to/from a PLC
CPU module.

Regardless of the programming language, PLC READY [Y0] needs to be turned ON by a PLC
CPU module to start operation of the Motion module.

(1) Program example
PLC READY flag [Y0] is turned ON when the PLC CPU module is powered ON and the

synchronization flag [X1] for the Motion module is turned ON.

[PLC CPU module]

1 (i ady
B0 x Yo
I || @
I T
2 ()
[ lways: ON Synchronization PLG READY
Flg

[Motion module]

None
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5.5 Servo ON (Program Name: ServoON_Jog)

This program turns ON the real drive axes connected to the servo system.
The following two FBs are used for executing servo ON.

(1) FBs
Type Command Description
MCFB MC_Power Switches a specified axis to the operation possible status.
(administrative) | MCv_AllPower Switches all axes to the operation possible status.

(2) Local labels

Label Name | Data Type Class Initial Value | Constant Comment.
MCv AllPower 1 |MCv AllFower [var | | £ 84t —H7FB / All axes servo ON FB

=
E
i

: The labels for JOG operation:

oo o] ol =

Drag and drop MCv_AlIPower to the program editor. The FB (MCv_AlIPower_1) is added
as a local label. (Refer to Section 5.1.3.)

(3) Program example
When PLC READY [YO0] is turned ON, Ready [X0] is turned ON.
Turning ON of X0 is used as the condition for executing all axes servo ON.
When executing servo OFF, turn ON [MO].

[PLC CPU module]

E FON/OFF 7 Serva ON/OFFHHF
RO78_0000.G baRY
XO‘ ‘MO ONGMD
w f At O—]
4 @
[READY Servo OFF H—RAAD /

Serva ON/OFF

[Motion module]
e i e {0

f/-==-A11 axes servo ON-----

Fneble = TRUE
[ServoON 1= G_bSRVONCMD }:
N

1
2
3
41 MCv_Al [Powsr _1(
3
]
7
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5.6 JOG Operation (Program Name: ServoON_Jog)

The servo system outputs commands to a target axis and operates the axis in a specified direction
while the JOG positive/reverse rotation commands are ON.

(1)FB
Type Command Description
MCFB . . .
(motion) MCv_Jog Executes a JOG operation according to the target velocity.

(2) Acceleration/deceleration processing function
The acceleration/deceleration function is used to adjust the acceleration/deceleration curve of
the motion control according to the user's machine.

(a) Overview
Select the acceleration/deceleration methods from the following.

Method Description
Acceleration/deceleration Accelerates/decelerates the axis by the acceleration, deceleration,
specification method (Initial) and jerk values specified in the FB.

Acceleration/deceleration time- | Accelerates/decelerates the axis based on the time specified in
fixed method the FB regardless of speed.

(b) Setting method
The acceleration/deceleration method can be specified by the Options input of motion FBs,
such as MCv_Jog.

Bit Description

Acceleration/deceleration method setting
Oto2 0: mcAccDec (acceleration/deceleration specification method)
1: mcFixedTime (acceleration/deceleration time-fixed method)

3to15

The function varies depending on the FB.

16 to 31
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(c) Acceleration/deceleration specification method
Select "0: mcAccDec" in the Options input (using bit 0 to 2 for acceleration/deceleration
method setting) of the FB, and set acceleration, deceleration, and jerk.

1) Trapezoidal acceleration/deceleration
When "0.0" is set for the Jerk input of the FB, the operation is referred to as the
trapezoidal acceleration/deceleration.
The velocity creates a trapezoidal shape.

Velocity
A
Target velocity(V) f-----ccv--
» Time
Acceleration
A
Target acceleration (A) m
» Time
Target deceleration (DEC) |---------=-=-==-smmmmmnen u

2) Jerk acceleration/deceleration
When values other than "0.0" is set for the Jerk input of the FB, the operation is referred
to as the jerk acceleration/deceleration.
The velocity creates an S-curve shape.

Velocity
A

Target velocity(V) f---------

» Time

Acceleration
A

Target acceleration (A) ﬂ

» Time

Target deceleration (Dec) |..........._._..__........\
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(d) Acceleration/deceleration time-fixed method
Select "1: mcFixedTime" in the Options input (using bit O to 2 for acceleration/deceleration
method setting) of the FB, and set the acceleration time in the Acceleration input of the FB.

The Deceleration and Jerk inputs are not used.

Velocity
A
Target velocity(V) f----cccv--
> Time
ESec— + SectionB :Sec-
ition A ition C!
Acceleration
A : : :
Target acceleration (A) '—‘
! : : ; > Time
Target deceleration (Dec) 4 ............... u
Jerk
i
! - ‘ » Time
) «

Al

cceleration time (AT)

(e) FB input variables
The following table lists the input variables explained in (b) to (d).

Deceleration time (DT)

deceleration time

Input variable Name Details
Velocity Target velocity Specify the target velocity.
Acceleration or Specify the acceleration or the acceleration/deceleration time.
Acceleration acceleration/ « The unit is [U/s?] when the method is set to "0: mcAccDec".

* The unit is [s] when the method is set to "1: mcFixedTime".

Deceleration

Deceleration

Specify the deceleration.
* The unit is [U/s?] when the method is set to "0: mcAccDec".
* Not used when the method is set to "1: mcFixedTime"

Specify the jerk.
Jerk Jerk « The unit is [U/s3] when the method is set to "0: mcAccDec".
* Not used when the method is set to "1: mcFixedTime".
Specify the acceleration/deceleration method using bit 0 to 2.
Options Options 0: mcAccDec Acceleration/deceleration specification method

1: mcFixedTime Acceleration/deceleration time-fixed method
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[POINTS]
When the "Acceleration/deceleration specification method" (Options: 0) is selected, the
acceleration/deceleration can be calculated using the acceleration/deceleration time as follows.

[Target velocity: V [U/s], acceleration time [s], deceleration time [s]],
Velocity := (target velocity V);
Acceleration := (target velocity V/acceleration time);
Deceleration := (target velocity V/deceleration time);
Options := (mcAccDec);

(3) Local labels

[ The label used in the Servo ON program

Label Name | Data Type Class Initial Value | Constant Comment.
1 [MCv AllPower M " . - o
1 ) ________ 2 JMCv_Jog 1 MOv_Jog VAR JOGBBZFBI Axis0001 / JOG operation FB1 Axis0001
3 |MCv Jog? MCwv_Jog VAR JOGIREEFER Axis0002 / JOG operation FB2 Axis0002
________ 4 |fledoghcceleration [FLOAT [Double Precision] R JOGHIEE / JOG acceleration
2) 5 |leJogDeceleration [FLOAT [Double Pracision]  [VAR JOGEER / JOG deceleration
6 |ledoglerk FLOAT [Double Precision] ~ [VAR JOGIw =8 / JOG ferk
7

1) These labels are automatically added when the user drags and drops the FB "MCv_Jog" to the program
editor.
2) These labels are registered manually.

(4) Program example
The JOG velocity is set from the PLC CPU module program since it is registered as a public
label ("Write(=>Motion)" is selected). After the PLC CPU module is turned to RUN state, the
JOG velocity can be changed from the PLC CPU module program or on GOT (HMI).
The ON/OFF status of the devices assigned as JOG operation signals (positive/reverse
rotation) is transmitted to the Motion module through the public labels.
The interlock conditions are added to prevent execution of the JOG operation while other
programs are running.

[Start signal]
Axis0001 Axis0002
JOG positive rotation command M1 M3
JOG reverse rotation command M2 M4
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[PLC CPU module]

The public labels transmit the
[The simultaneous execution of the positive/reverse ] JOG velocity and the start

rotation JOG operation is prevented. signals to the Motion module.

[The interlock conditions prevent the JOG operation \ /

f
from starting while other programs are running. / E—

Ii = RD78 000013 J=Jozvel

&
[—_—

| III JOGER /08
Velocity

T TR

78,0000, Eivtaraz| | RD75.0000 G BSymes e
a0 M )
At e T

Wiike  EMTREREY S foa
Syrarvoncus o

Resrce ratation
el [esenniand A0002

ua

—f

The configuration of the axis 2 program is
the same as that of the axis 1 program.

[Motion module]

a9
10
11
12
13

Ji----JGBE BT — AR E -
//----Data setting for JOG operation----

(0

[F MCv &1 IPower 1.Busy THEM

leJoghcceleration ;= 50000.0; When Axis0001 is changed to servo ON status,
ledogleceleration := 50000.0; the values for JOG acceleration, deceleration,
ledoglerk = 0.0y and jerk are stored to the specified labels.

END_IF:

JS-———hxis0001 JOGiBER----------
//--—-4xis0001 JOG operation----

MCv_Jog 1(
hxis = Axis0001. AxisRef
JogForward ;=[G bJogF1CMD
JogBackward :=|G_bJogRI1CMD , These labels are operated from
Velocity =|G_ledogVelocity the PLC CPU module program.

Acceleration := ledoghcceleration
Deceleration leJogleceleration ,

Jerk leJoglerk

Susy =>|0_bJoe Busy ﬁ This signal is transmitted to the PLC CPU module, which

is used as an interlock condition of other programs.

J/-—--txis0002 JOGBEG----------
//-==-hxis0002 JOG operation----

MCyv Jog 2(
Ayig = Axis0002. AxisRef |
JogForward = G_bJogFZCMD The configuration of the axis 2
Joghackward = 0 bJogRZ0MD rogram is the same as that of the
Ve locity = G _ledogVelocity prog )
toceleration = ledoghcceleration axis 1 program.
Deceleration := ledogleceleration |
Jerk 1= ledozlerk
BUSY =>» G _bJog?Busy
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5.7 Homing (Program Name: Homing)
The homing method is set using the servo amplifier parameter [Pr. PT45 (Home position return
method)].
This section explains the data set method homing.

For the dog type homing, refer to Appendix.

(1) Overview
The data set type homing sets the current position as the home position.

[Time chart of data set type homing (Method37)]

Homi etion |
oming completion
OFF |
Positive ' Homing position data
rotation :
Servo motor speed 0 r/min &
Reverse
rotation
Homing operation  ON
start OFF
(2) FB
Type Command Description
MCFB . . .
, MC_Home Executes homing of the specified axis.
(motion)
(3) Local labels
Label Name Data Type Class Initial Value | Constant Comment.
D Y— 1 JMCHome 1 MC Home VAR JE 1 E)BFB1 Axds0001 / Homing FBI Axis0001
) 2 |MCHome? MC Homme VAR SRR RFE2 Axis0002 / Homing FE2 Auis0002
3 [MCHome3 MC Home VAR R i) #FES Virtual Axis0001 / Homing FB3 VirtualAxisD001
4 JbHoming Done Bit VAR [F28I@FB1 Donettl?7 / Homing FBI Dore output
5 [eHominglEnor | Bit VAR JE f{E)RFB1 Erortti) / Homing FBI Enor output
2 _______ 6 _JbHeming2Dons Bit VAR JRra18VRFE2 Dore7H / Homing FE2 Dore output
) T JbHomning? Eror Bit VAR [RS{EIRFE2 Enort 73 / Homing FB2 Eror output
8 JoHoming30one Bit VAR 2 =3 18RFE3 Done 7D / Homing FB3 Done output
9 |bHoming3Emor Bit VAR 5 S1EIRFE3 Erortt 7 / Homing FES Enor output
10

1) These labels are automatically added when the user drags and drops the FB (MC_Home) to the
program editor.
2) These labels are registered manually.
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(4) Program example
The start signal (the rising edge of the homing command device) is transmitted to the Motion
module through the public label. When the homing is completed, the homing completion signal
is transmitted to the PLC CPU module to turn OFF the start signal.
The interlock conditions are added to prevent execution of the homing while other programs are
running or when a system error occurs.

[Start signal]

Axis0001 Axis0002 VirtualAxis0001
Homing command M10 M11 M12

[PLC CPU module]

The interlock conditions prevent the homing from
starting while other programs are running or

l Start signal ' when a system error occurs.

N L
! 01 Homirs N

M10 D78.0000.G_ RD78.0000.G_ RD78.0000.Gb RD780000.G_ RD78.0000.G_ RD78 0000.Sy
bJog1Busy bPosOMD ContPosOMD  binterpolati-++  bSyncOMD  stemMd Error RD78.0000G b
7 A 7 4

Mt i 4 Horing1CMD
(13 Horning —»> A
WHomine start fuoG Single axis  Singleaxis  2-axis linear Synchronous Motion Area command

The homing start signal is
transmitted to the Motion
module through the public label.

u

jrequest foperation in  positioning continuous interpolation  control start System Error Axis0001
JAxis0001 rogress start positioning control start Detection
is0001 start J
[RD78_.0000.G_
[bHoming 1D+ —1 RD78.0000G b
W B Homing1CMD

(g . . Homing
Wrorning \_‘ The start signal is reset when the command

complete Axis0001

homing completion signal is turned ON.

M10

Iﬂ
:

RST Homing start
request
Axis0001

rt signal

E

|

[Axis0002]5 TR Y Axis0002 Homing
M11 JRD7B.0000G_ RD78.0000G_ RD7B.0000Gb RD78.0000Sy

bJog2Busy _ blnterpolati~  SyncOMD  stemMdError RD78.0000Gb
- i iy i i Homing2OMD
(1g Sg7 Homing
8Homing start uOG 2-axis linear  Synchronous  Motion Area command
Irequest bperation in  interpolation  control start  System Error Axis0002
Jaxis0002  Jorogress control start Detection
1500
[RD78.0000G_
[bHoming2D -+ RD78.0000G.b
— Homing2CMD
23 RST  Homing
2)|Homing cormmand
lcomplete Axis0002
lAxis0002
M11
RST Homing start
request
Axis0002
Start signal x0T Fomine
8.0000.G_ RD78.0000.5y
SyncOMD  stem Md Error RD78.0000G.b
44 % Homing3OMD
¢ SET  Homing
8JHoming start [Synchronous Motion Area command
Irequest Jeontrol start  System Error VirtualAxis001
[VirtualAxis00 Detection
lo1
[RD78.0000G |
bHoming3D - RD78.0000 G b
— Horning30MD
(29 RST  Homing
2) Homing command
omplete VirtualAxis001
[VirtualAxisOO
o1
iz

RST  Homing start

request
VirtualAxis0001

F

The configuration of Axis0002 and VirtualAxis0001
programs is the same as that of Axis0001 program.
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[Motion module]

f----]Rmi8YF Axis0001--—-
f/--—-Homing Axis0001--——---

/B EEYE, Homing
MC _Home 1(

buis Ay 150007 dxisRef
Execute

(E_FFonng CHD Je—IA]
Position :

Dore => bHom|ng1Done
Error => bHominglError

1;

=T xS EREIRETESZINT S
//Transmits homing complete signal to the PLC CPU
(G _bHominglDone := bHominzlDone OR bHominglError: ]—>

==~ R B R Axis0002----
J/=—--Homing Axis0002------ The configuration of Axis0002 and

VirtualAxis0001 programs is the same

SBE{EIE, Homing as that of Axis0001 program.
MC Home 21
27 buis

— T T D0 -] T O e D D — o 0 OO =] T T e Dl [ —

[adt oo — —b — —3 4

= Awis000Z  AxisRef
23 Execute := G_bHomingZCMD ,

24 Position := 0.0 ,

25 Done => bHomingZDone,

26 Error => bHomingZError
2700

¥ =T IR ERERETESEINT 2
300 //Transmits homing complete signal to the PLC CPU
311 G_bHomingZzDone := bHomingZDone OR bHomingZError;

33 S—--TEAEIR Virtualdxis0001----
34, //----Homing Yirtualhxis000]-------

360 //JEmfBYE, Homing
37 MC_Home 3(

38 byis = Virtualbxis0001 . 4xisRef .
39 Execute = G_bHoming3CMD

40 Position = 0.0 ,

41 Done => bHoming3lone,

47 Error => bHoming3Error

43 );

44

b =T IR A ERERETESE0NT 2
46: //Transmits homing complete signal to the PLC CPU
47 G_bHoming3Done := bHoming3Done OR bHoming3Error;
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5.8 Single Axis Positioning Control (Program Name: Positioning)

The single axis positioning control executes positioning to a specified position by using the address

information.
(1) FBs
Type Command Description
MCFB MC_MoveAbsolute Executes positioning using a specified absolute position.
(motion) MC_MoveRelative Executes positioning using a specified relative distance.

(2) Local labels

Label Name I Data Tvps Class Initial Value  Constant Comment.
1 ) _______ MO MoveRelative 1 MO MoveRelstve VAR THRIECIERIOFE / Felative valus positioning FE
IsLlistance FLOAT [Double Precision] VAR BENE / Distance
leVelocity FLOAT [Couble Predision]  [VAR =/ Velocity
leAcoslerstion LOAT [Doubls Preci nEE /7
leDeceleration FLOAT [Couble Precision] VAl

o || jo | | cofrel

2 _______ e rk FLOAT [Dovkle Precison] | P =5 7 Jerk
) EDone Eit RHFB Dorett) / Relstive valus positioning F5 Dons outout.
EBusy Eit. FB BusyvtE / Relative value positioning FB Busy outout
= Fit FE Erortll7) / Relative value pesitioning FB Enor outut
10 Btz P Eit rt
11 {ECormandboned Fit FE =71 / Relative value positioning FB CammandAkorted outaut

1) This label is automatically added when the user drags and drops the FB (MC_MoveRelative)
to the program editor.
2) These labels are registered manually.

(3) Program example
This program executes relative positioning in the following operation pattern.

Position
[bm] o

200000.0

Real drive axis
(Axis0001)

0.0 Time

Velocity
[um/s] 4

50000.0

0.0 » Time
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The start signal (the rising edge of the single axis positioning command device) is transmitted to
the Motion module through the public label. Responding to the start signal, the Motion module
stores each positioning data to the specified local label. When all the data are stored, the
positioning FB is executed. When the positioning is completed, the completion signal is
transmitted to the PLC CPU module to turn OFF the start signal.

The interlock conditions are added to prevent execution of the single axis positioning while
other programs are running or when a system error occurs.

[Start signal]

|Single axis positioning command | M20

[PLC CPU]

The positioning start signal is
transmitted to the Motion module
through the public label.

=

[ RD78.0000.6 et
WD

The interlock conditions prevent the positioning from starting while
other programs are running or when a system error occurs.

) N T =B o < 2T T e Y e oy T T oy e P
oD aaChD GstinChiD M

H 3t e radn
Josimnzn mEEANT  SWEROEADE MTEEWER TR
As0001 /400 )

ot
ele 3z hronaus cortrol Detection
speration n prcgress eyt uer i corurol
0001 st

continueus
positianing start

RO78.0000.3 bPos
Rva 0B FosC

im B/

—

jareamonr / _m sitioring erart
[ The start signal is reset when the
tpositioning completion signal is turned ON. * wﬂtx

uk

[Motion module]
[ EEBROBMAT - 2 EE - RITES o b s

1

2 //----Single axis positioning control (data setting, execution, and reset)----
3

4 IF HEN; <

5 elllstance = 200000.0;

6 leVelocity = 50000.0; i When the start signal is turned ON, each ]
7 ledcceleration = 100000.0; P : e

g leloceloration .= 100000, 0. positioning data is stored to the specified label.
9 lederk = 0.0;

10 | bExecute P := TRUE; |

11 ELSE

12 bExecute P := FALSE;

12 LEND_IF;

14

" §§,,,,§§§1§%g§f>pos 't ioming-——- When all the data is stored, the
17 positioning FB is executed.
18 J/tEFHEfRIE R, Relative value positioning

19 MC MoveRelative 1(

Z0 Axis 1= Axis0001. AxisRef |

21 [ Execute := bExecute P, | ¢———

27 Oistance := [elistance ,

73 Velocity = leVelocity |

74 Acceleration 1= lebcceleration

75 Deceleration ;= leleceleration

76 Jerk = lederk

27 Daone => bDane

73 Busy =» bBusy ,

2 Commandfborted  => blommandbborted The positioning is completed when the Done output
30 Error =» bError . .

31 ; and the command in-position are turned ON.
37

3B =T HInED - MEROETIES - FBEITTE - FBT VENOEREININT S xHERTES
34 Transmits positioning complete signal to the PLC CPU

&G bPoslone := { blone & Axis0001.Md.CmdInPos ) OR bCommandAborted OR bError; |

36
The completion signal is transmitted to the PLC CPU module. ]
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5.9 Single Axis Continuous Positioning (Program Name: ContinuousPositioning)

(1) Overview
An axis can continuously execute multiple motion FBs without stopping by buffering the next
motion FB of another instance while executing the first motion FB. Select the buffer mode
through the BufferMode input of a motion control FB.
Up to two motion FBs can be buffered on one axis.

(2) Operation pattern of buffer mode

Buffer mode Operation
0: mcAborting v
The on-going FB is BN b e
interrupted (canceled), and Target velocity of FB2 [ ---------oooroomoeoooooooee e
the next FB is immediately Targetvelocity of FB1 |- :
executed.

»
»
Target position Target position

of FB1 of FB2
1: mcBuffered v
A .
H The following FB starts after
The neXt FB IS exeCUted Multiple start timing stopping at the target position.
after completion of the on- i l

going FB (the axis
decelerates to a stop).

Buffering FB

3 FB
: being executed

2: mcBlendingLow

The lower target velocity of the on-going FB and the next FB is used as the switching speed.

3: mcBlendingPrevious

A Multiple start / Transfer velocity uses the set velocity of current FB.

»
»

The next FB is executed P S ¢ —
after the target position of ' ‘ ' '

the on-going FB is reached.
The target velocity is that of
the next FB.

FB

f being executed ' Buffering FB

4: mcBlendingNext

v Multiple start Transfer velocity uses the set velocity of buffering FB.

»
I

The next FB is executed
after the target position of
the on-going FB is reached.
When the target position is
reached, the velocity is
switched to that of the next
FB.

»
Lt

F 3
A, &
F Y

FB

‘being executeq:  Buffering FB

5: meBlendingHigh

The higher target velocity of the on-going FB and the next FB is used as the switching speed.
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(3) Local labels

Labe | Name Data Type English

1) _____ 1 JMC_MoveRelati--- |MC_MoveRelative Relative value positioning FB1
2 |MC_MoveRelati--- [MC_MoveRelative Relative value positioning FB2
3 TON.1 TON On-delay timer FB
4 [leDistancel FLOAT [Double Prec--- |Distancel
5 |leDistance2 FLOAT [Double Prec--- |Distance2
6 |leVelocityl FLOAT [Double Prec--- |Velocityl
7 |leVelocity? FLOAT [Double Prec--- [Velocity2
8 |leAccelerationl [FLOAT [Double Prec--- JAccelerationl
9 |leDecelerationl |FLOAT [Double Prec--- [Decelerationl
10 |leAcceleration2 [FLOAT [Double Prec--- JAcceleration2
11 [leDeceleration2 [FLOAT [Double Prec--- |Deceleration2

2) _____ 12 [leJerk FLOAT [Double Prec--- |Jerk
13 |bBusyl Bit Relative value positioning FB--
14 |bActivel Bit Relative value positioning FB---
15 |bDone2 Bit Relative value positioning FB---
16 [bBusy2 Bit Relative value positioning FB---
17 [bDwell_in Bit Timer input
18 |bDwell_out Bit Timer output
19 |bExecute_CP Bit Start
20 |bCommandAborted |Bit Relative value positioning FB---
21 |[bError Bit Relative value positioning FB---

1) These labels are automatically added when the user drags and drops the FB
(MC_MoveRelative and TON) to the program editor.
2) These labels are registered manually.

(4) Program example
This program executes relative positioning in the following operation pattern.

Position
[um] A

400000.0
Real drive axis
(Axis0001)

200000.0

0.0

» Time

Velocity
[urm/s]

A
50000.0

25000.0

0.0

» Time

The start signal (the rising edge of the single axis continuous positioning command device) is
transmitted to the Motion module through the public label. Responding to the start signal, the
Motion module stores each positioning data to the specified local label. When all the data are
stored, the relative value positioning FBs (MC_MoveRelative) are executed. The Active output
of the first FB is connected to the Execute input of the next FB, which enables buffering of the
next FB while executing the first FB. When the first FB is finished, the next FB is continuously
executed. To set dwell time, the on-delay timer (100 [ms]) is used.

The completion signal is transmitted to the PLC CPU module to turn OFF the start signal when
any of the following conditions is satisfied: the dwell time is passed; an error occurs; or the
execution is aborted.

The interlock conditions are added to prevent execution of the single axis continuous
positioning while other programs are running or when a system error occurs.

[Start signal]

| Single axis continuous positioning command M21
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[PLC CPU module]

The positioning start signal is

The interlock conditions prevent the positioning from starting while transmitted to the Motion

Start signal ;
other programs are running or when a system error occurs. .
prog 9 Y module through the public label.
- - 21 H)?S,UU!G.EMHBMF;?E,DOOUGMMH ROTE.0000 G bPosG  RD7E 000G binterp | RD78 0000G bSyncG | RD78.0000 System M
o o o i 55 ey

— 3 +F 3F +F 3 1F
= {ee Sirele ade JoeEEED FRimiEs / Mation Syetem Error

Jeantinoous Axiz0001 7 JOG Ax0001 7 Homing  Single sxis &)/ Doack el (Synckvcraus sontiol Detection

itiorire stert cperation In progress  commend Axis0001  positioning start interpoiation conwrol start
10001 start:

[FO78 00006 pGontH]

continuow:

e
T / Single mis it i start

Jcontiucus
frositionine complete

[The start signal is reset when the positioning
= L completion signal is turned ON.

Sigle axis

continucus
posit b start

[Motion module]

1/ R E AR S SR - BTSRRI o boomeeommemmesmese
2y //----Single gkis continuous positioning control(data setting, exscution, and reset)----
3
42 [F|G bContPosCMD| THEN;
5 lelistancel 1= 200000.0; . .
6 leDistance? - 200000.0- When the start signal is turned ON, each
7 leVelocityl = b0000.0; N H i
; eVeloci 12 Z 250000, positioning data is stored to the specified label.
9 ledcceleration] = 100000.0;
10 eleceleration] = 100000.0;
1 lebcceleration? := 50000.0;
12 lelecelerationZ := 50000.0;
13 leerk = _0.0;
14 bExecute CP RUE;
15:| ELSE
16 bExecute CP := FALSE; .
17 LEnD_IF; - When all the data is stored, the
e b . - ositioning FB is executed.
10 /) BB E RS /o T T Ee R P 9
20: //----Single axis continuous positioning { Buffer mode + Dwell----
21
227 J/FBMBEMIE RN, Relative value positiafing 1
230 MC_MoveRelative 1(
74 ] = (200071 isRef ,
Jis) |Execute 1= bExecute CP
76 Urstance 1= lellistancel
27 Velocity o= leVelocityl
73 Acceleration := leAcceleration]
29 Deceleration := leleceleration]
30 Jerk 1= lederk
31 Bus => bBusyi
32 [hetive => bhctivel ) ) )
23, The Active output of the first FB is connected to
34 . .
35] //HBTERIE A2, Relative value positioning 2 the Execute input of the next FB, which enables
36] MC_MoveRelative 2( buffering of the next FB.
37 i 1= Ax (20007 ] ,
33 |Execute 1= bhctivel, —
39 Tistance T= lelistance
40 Yelocity := leVelocity? |,
41 Aoceleration := ledcceleration? |
42 Deceleration := leleceleration ,
43 Bufferkode ;= MC _BUFFER WMODE_ mcBlendingPrevious ,
44 (Dore => blone? , |
45 B => BB . . .
w0 e Refer to "POINTS" in this sectlon.]
47
481 //FBEITHUTE F, FB Commandiborted output
49 bCommandAborted := MC_MoveRelative_1.Commandaborted OR MC_MoveRelative_2.Commanddborted;
O TmEmmmsmsmsssseeme-
517 //FBZ S —HH. FB Error output
520 bError := MC_MoveRelative_1.Error OR MC_MoveRelative 2.Error;
53
ob SABTIBRIBAMIETES TRA v ANELE» +
o8] //Se imer input with relative value positioning 2 comolete siepal
g? SET(“ bDvell_in J; The on-delay timer "TON" is
S8 /7 F 2L, Dwell used for the dwell time.
59 TON_1( IN := bDwell _in, PT := T#100ms, 0=> bDwell| out );
B0
Bl /= HIZEE <= F2zLESEER - FBERITTU -FBIZ 0L ITh OB OrMNT 3 «Hf#ERTES
62 Transmits continuous positioning complete signal to the PLC CPU
&2l G_bContPosbone := blwell_out OR hCommanddborted OR bError ;|
64
60 J/RIBROGTE T, HHUBROITTESHEI (I AE )£ F
66 //Resets timer input when positioning is completed
87: RST( bDwell_out, bDwell_in J;
68
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[POINTS]
Instead of connecting a label, output signals of a FB can be directly entered by describing
"(FB name). (output signal name)" in the editor.
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5.10 Interpolation Control (Program Name: Linearlnterpolation)

5.10.1 Procedure for interpolation control

The following shows the procedure flow for executing interpolation control of two or more axes.

START

v

Enabling an axes group

v

Executing interpolation control FB

Y
Continuous operation

Buffer mode

Disabling the axes group

v

END

5.10.2 Enabling/disabling an axes group

Refer to Section 3.12 for axes group setting.
To execute interpolation control, change the axes group status to "4: GroupStandby".

(1) FBs
Type Command Description
Transits the specified axes group status from
MC_GroupEnable
MCFB —Toup "0: GroupDisabled" to "4: GroupStandby".

(administrative)

MC_GroupDisable

Transits the specified axes group status to
"0: GroupDisabled".

5.10.3 Interpolation control

The FBs for linear and circular interpolation control are as follows. Execute the FB after the axes

group is enabled.

(1) FBs
Type Command Description
MCv_MovelLinearlnterpolateAbsolute Absolute value linear interpolation control
MCEB MCv_MovelinearinterpolateRelative Relative value linear interpolation control
(motion) MCv_MoveCircularinterpolateAbsolute Absolute value circular interpolation control
MCv_MoveCircularinterpolateRelative Relative value circular interpolation control
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5.10.4 Program example for linear interpolation

(1) Operation pattern
The machine goes back and forth between the origin point (0.0, 0.0) [um] and P1 (100000.0,
200000.0) [um].

X P1(100000.0, 200000.0)
[unit: pm]

Velocity

[um/s] A

50000.0
Vector speed

0.0 » Time

-50000.0

(2) Axis No. and movement amount settings
(a) LinearAxes input of MCv_MovelL.inearinterpolateRelative
Use the array of INT (signed word) type with 16 elements.
In the sample program, wAxes[0..15] (label) is used.
The interpolation control axes are selected from the structuring axis [1] to [16] set in the axes
group (in Section 3.12). Specify the structuring axis No. to be used for the interpolation
control by wAxes. (Note that the wAxes must be set from the index No. [0] in order.)

(b) Distance input
Use the array of LREAL (double-precision real number) type with 16 elements
In the sample program, lePosition[0..15] is used.
Define the movement amount of the structuring axis [1] to [16] in lePosition[0] to
lePosition[15].

[POINTS]
Regardless of the number of the interpolation control axes, the number of elements must be 16 for the
INT-type array for the LinearAxes input and the LREAL-type array for the Distance input.
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[Setting example 1]

» Axes group
Structuring axis [1]: Axis0001, structuring axis [2]: Axis0002,
and structuring axis [3]: Axis0003

* Linear interpolation
Axis0001 and Axis0002

Sl wAXxes[0] := 1; (« structuring axis [1])
e el wAxes[1] := 2; (« structuring axis [2])
Ttem | AresGroup0i
(s Bt (. ! lePosition[0] := (movement amount of structuring
=] Axes Group Parameter Expands initial vales at ax . X
Aocceleration Limit Walu 21474836470 pulze/s™2 axis 1 (=AX|SOOO1 ))’

Cperation Selection at { - 1:Errar (Mot Started)
Structuring fxiz[1] Az 0001

Structurine Azis[2]  Axis0002 axis 2 (=Axis0002));
Structuring Axis[3] Axis0003
Structuring fxiz[4]

Structuring Axiz[5]

Structuring Axis[6]

Structuring fxiz[7]

Structuring Axis[8]

Structuring fxiz[9]

Structuring Axis[10]

Structuring Axiz[11]

Structuring Axis[12]

Structuring Axis[13]

Structuring Axiz[14]

Structuring Axis[15]

Structuring Axis[16]

lePosition[1] := (movement amount of structuring

[Setting example 2]

» Axes group
Structuring axis [1]: Axis0001, structuring axis [2]: Axis0002,
and structuring axis [3]: Axis0003

* Linear interpolation

Axis0002 and Axis0003
Settinefiicn wAxes[0] := 2; (« structuring axis [2])
Belast EolElsr wAxes[1] := 3; (« structuring axis [3])
Item | HesGroupi
fixes Group No. ! lePosition[0] := 0.0;

[ Axes Group Parameter Expands initial values at ax . .
Bcceleration Limit Valu 21474856470 pulse/s™ lePosition[1] := (movement amount of structuring
Operation Selection at { - 1:Errar (Mot Started) axis 2 (=AX|80002))

Structurine Awisll] Axis0o0] ’
Structuring fcis[2]  Axisono2 lePosition[2] := (movement amount of structuring
Structuring iz (3] Fociz 003 axis 3 (=Axis0003));

Structuring fxciz[4]
Structuring fxis[5]
Structuring fixiz [6]
Structuring fxiz[7]
Structuring fixis[8]
Structuring fxiz[9]
Structuring fxis[10]
Structuring fxis[11]
Structuring Axis[12]
Structuring fis[13]
Structuring ficis[14]
Structuring fxis[15]
Structuring fxis[16]
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(3) Local label

Label Name Data Type Class | Initia | Con Comment
1 MCvMoveLinearlnterpolateRelative 1 [MCwv_MoveLinear VAR B EAHERISIEIFE! / Relative value linear interpolation control FB1
1 ) =TT 2 [MCvMoveLinearinterpolateRelative 2 | MCwv_MoveLinear—- | VAR TAAHE BRI ENF B2 / Relative value linear interpolation control FB2
3 [MC GroupErable 1 NC GrougEnoble VAR 83f)l — 7 3HFB / Axes group erable FB
4 [MC_GroupDisable_T MC GroupDisable  [VAR 87 —THLENFB / Aves group disable FB
5 fwhxes Word [Signed](0. [VAR A / Interpolation axis
6 [lePositiont FLOAT [Double |VAR &7 —31 / Position data |
7 |JlePositionz FLOAT [Doudle |VAR &7 —52 / Position data 2
8 [levelocity FLOAT [Double |[VAR HE / Velocity
9 [leAcosleration FLOAT [Double |[VAR TOZEE / Accsleration
10 |leDeceleration FLOAT [Double+ [VAR BoEE / Decelerstion
11 [lederk FLOAT [Double |VAR So=B / Jerk
12 |EGroupEnableDone Bit VAR &)l —EENFE 1 / Axes group enable done
2) === 13 _|bGroupDisableDone Bit VAR Bh )L —TEE)E [ / Aes aroup disable done

) 14 [5Busvt Bit VAR AT B B IS TBRIBIEIrE BusytEJ) / Relative value linear interpolation control FBT Busy outout
15 [BActivel Bit VAR AT B BASTRRIEIEIrE!_Activetti7) / Relative value linear interpolation control FBI Active outout
16 [bDone? Bit VAR T B EASTRRIBIEIFE Donetti] / Relative value linear intercclation control FE2 Done output
17 [5Busv2 Bit VAR AT B B ASTBRIEEIFEL BusyiE) / Relative value linear interpolation control FEZ Busy outout
18 [TONI TON VAR FUFAUABATFB / On—delay timer FB
19 |EDwellout Bit VAR B TET / Tirrer outout.
20 [BDwellin Bit VAR BAT AT/ Timer input
21 [bBcute LP Bit VAR =TT / Start
22 |pCommandAborted Bit VAR T EEIERREIEIEFE ETPETE S / Relative value linear intsrpolation contrisl FB Commandabortsd output
23 [EEmor it VAR AT B EASTBRIBIEIND Errorth,) / Relative value linear interpolation control FB Error output
24

1) These labels are automatically added when the user drags and drops the corresponding FB to the program
editor.
2) These labels are registered manually.

(4) Program example

Program description Module
1) The start signal (the rising edge of the two-axis linear interpolation control PLC CPU
start device) is transmitted to the Motion module through the public label. module

» Responding to the start signal, the Motion module stores the positioning
data to the specified local labels. When all the data are stored, the axes
group is enabled.

« After the axes group is enabled, the two relative value positioning FBs

2) | (MCv_MovelLinearinterpolateRelative) are started in buffer mode. Motion module

» The axes group is disabled when any of the following conditions is satisfied:

the dwell time is passed; an error occurs; or the execution is aborted.

* When the axes group is disabled, the start signal and the on-delay timer input
are reset.

The interlock conditions are added to prevent execution of the two-axis

. . . . PLC CPU
3) |interpolation control while other programs are running or when a system error dul
occurs. moduie
[Start signal]
| Two-axis linear interpolation control start M22
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[PLC CPU module]

(447}

[o-asis lnear
Jrterseistion certrel
Jetart

'RD78 00005,

Quick Start Guide

The interlock conditions prevent the positioning from starting while
other programs are running or when a system error occurs.

The start signal is transmitted
to the Motion module through
the public label.

'RDTE_0000 G bujog 1B | RD7E_00001G buog28 - RD7B,0000.G bomin | RD7EL0000 G bHorin | RDTE_0000.G hPasG. RD7E.0000 G bContP | RD78.0000 G bSync ROTES
Usy, 5 > [T2)

[ RO78.0000 6 biberp

i o 20D M o2 ! dFrmey
3 ts It At Es At ts f
JOGNEED ~JoGEEET R RaTEmES TR S / Error
Axk00OT/ JOG  AxisOO02 / JOB  Axs0001 7 Horring  Axis0002 / Homirg  Single axis ¥/ Sl s Synchrancus cantrol Detection

copration i progress operation I profrss command AxkOU0T  command Axs0002  positioning start cortiuous sy

is0001 Aist02 positioning start

clatjonlione

[ RO78.0000 6 Feerp

246 6 RIS
Zmils lmar
jrearpoition contral
feorrplete

ohtinCD
SHE ARG
1/ Bl linear
interpoiation contral
stert

[The start signal is reset when the positioning
l completion signal is turned ON.

]

gk lnear
interselation eertral
start

s
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[Motion module]

f-—tepERmEEE AT — 2 RE - ETEetU ey b

1

2 /f----2-axis linear |nterpolation control (data setting, execution, and reset)----

3

4m [F |G bInterpoIat\onCMD THEM;

5 whxes| =1

i whres[1] [:]2:

7 lePositionl[0] := 100000.0; . .

g [ePositionl[1] := 200000.0; When the start signal is turned ON, each

]3 :zggi:ﬁ | ggg{?% :;888888 positioning data is stored to the specified label.
11 leVelocity = 50000.0;

12 lefcceleration 1= 50000.0;

13 leleceleration = 50000.0;

14 =0.0;

15

16| ELS

ToLgyp DEveutetP = FALSE: When all the data is stored, the axes

128 group enable FB is executed.

21 BRIy Ty B o

220 //----Linear interpolation control + Buffer mode----

73

24 fleh ) — FEuh, bxes group enable

25, MC_GroupEnable_1(

26 AxesCroup 1= AxesGroupl0], AxesGroupRef |

27 [Execute  := bExcute LP

28 (Uone => blroupkrablelone }

29 ); .
30 ) When the axes group is enabled, the two
i Qé\/@ﬁﬁﬁﬂ?fgaﬁf}mt;gi?;tég;f;i?‘vgﬂ‘(’” control | relative value linear interpolation control FBs
33 “hyesGroup .= Aweshroupl] AxesGroupRef | start in buffer mode.
34 (Execute .= bGroupFnablelone , J€——————————

35 Lineardxes 1= whxes

36 Distance 1= lePositionl

37 Yelaocity := leVelocity ,

38 Leceleration = lebeceleration

39 Deceleration := leDeceleration ,

40 Jerk 1= lederk

41 Yolocitybods = MC_INTERPOLATE _SPEED_MODE__VectorSpeed

42 Bus => bBusyl

43 (Lctive => bhctivel }

44, );

45

48 //ESHEEAZ, Linear interpolation control 2
47 MCv_MovelinearInterpolateRelative 2(

48 AxesCroup o= AxesCroyn00l.dxesGroupRef

49 (Execute = blhctivel .=‘

50 Lineardxes := whxes ,

51 Oistance := |ePosition? |,
52 BufferMode := MC_BUFFER_MODE__mcBuffered ,

53 Done =>» bDone? ,

54 Busy => bBusyZ

550 ),

56

57 //FEEITPETH . FB Commandhborted output
58 bCommandbborted := MCv_Movel inearInterpolateRelative_1.Commandiborted OR

59 MCv _Movel inearInterpolateRelative 2 .Commandiborted;
B0

61 //FBZS —H 7, FB error output

62 bError := MCv_MovelinearInterpolateRelative_1.Error OR

63 MCv_Movel inearInterpolateRelative_? Error;

64

65

66 //EARMHGIHITE TESELIIFBEIT R TI 12 A DEE » b

67 //Sets timer input with linear interpolation control 2 complete signal or FB Commandiborted output

68

59 SET( bDcne? OR bCommandiborted , bOwell_in J);

70 - The on-delay timer "TON" is
WA ED oL, Dwell .

72\ TON_1( IN:=bDwel | _in, PT:= T#100ms, 0=> bOwell _out ); used for the dwell time.
73

74/ /8% 4 ). — FEEh, hxes group disable
75| MC GroupDisable 1(

6 AxesGroup 1= AxesGroup001 . AxesGroupRef, .

77 Execute := bOwel | _out OR bError, {The FB disables the axes group.]
78 Done => bhroupDisablelane

79005

80

81 A= YIRS = RO LERER - FET S 0L IO 0RO T S xHEETES
E 32 Transmits linear interpolation control comgllete signal to the PLC CPU

2 .IGibInterpo\ationDone := bOwell out OR bErraor;

85 /MUERDETE. MEUEROIE T ESREI /ATy
86 //Resets timer input when positioning is completed
87 RST( bDwell _out, bDwell _in J;

(Note): When the values for the Velocity, Acceleration, and Deceleration inputs are omitted, those of the previous FB
are applied.
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5.11 Synchronous Control (Program Name: Synchronous)
5.11.1 Procedures for executing synchronous control

The following shows the procedure flow for executing synchronous control.

START

Create a calculation profile.

v

Set the synchronous control FB.

v

Start the synchronous control FB.

v

Drive the master axis.

v

(Stop the master axis.)

v

Synchronous control is stopped.
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5.11.2 Calculation profile

Waveform data used for control is collectively called calculation profile data.
This section explains how to create a cam data.

(1) Creating a new calculation profile
In the navigation window of the motion control setting function, right-click "Calculation Profile"
and select "Add New Data".

=) Ik Calculation Profile New Data X
% ProfileData0001 [Cam #1] CF  Add New Data... o

New Folder  Cirl=Ghift=N Basic Setting
. Data Type &2 Operation Profile Data E
& FB/FUN - , (Data Name) ProfileData0002
Detailed Setting

Data Format
S - D-: g
Interpolation Method Specification FHETNSEE
Expand Setting 3:Rotary Cutter
Auto Expand 5:Multiple Axes Positioning Data
Profile ID (1 to 60000) 2
Repetitive Operation 1:Enable E
Input Absolute Coordinate 0:Disable (Relative Coordinate) E
Output Absolute Coordinate 0:Disable (Relative Coordinate) E

The following shows the setting items on the "New data" screen.

ltem Description

Yes: The calculation profile data is automatically opened at power-on.

Automatic open No: The open FB for calculation profile data needs to be executed.

Invalid: The control ends when it executes until the end of calculation profile
Periodic data.
Valid: The execution of calculation profile data is continuously repeated.

Invalid (relative): When the calculation profile (cam) is started, an output value
is calculated based on the current value. When executing a feed cam
operation, select this setting.

Valid (absolute): The output value at the time the calculation profile (cam) is
started is calculated to be always the start point for one cycle of the calculation
profile data.

When the start point and the end point of the calculation profile data are
different, the command is output in one operation cycle in order to return to the
first output value at the next one cycle start.

Output absolute
coordinate

The example in this document uses the initial value. Click the [OK] button.

[POINTS]
In motion control setting function version 1.042U or later, a "Multiple Axes Positioning Data" function
has been added to the types of data format. The "Multiple Axes Positioning Data" function is
supported by RD78G(H) with software version 28 or later.

5- 41



5. PROGRAMMING BY A PLC CPU MODULE AND THE MOTION

MODULE Quick Start Guide
(2) Creating a cam data
Set the calculation profile waveform.
echwhlevw\am"' - Lg"y:(pg( omgsg::: = SS:T ;\mwmsnlmgm S Z:::::::\::ievcych —
fum]

0

Stroke Settine
itial Stroke

O fuml it Velocity fum/min]

it Acceleration

fum/min"2)

< Fine-tune the cam curve by section

£

Trput | End Port Velocitylum | oput | End Pont Accelerationlum/—
28424 37

37
4266591012708
14212280397569

The following shows the necessary setting items.

No. Item Description

1 Resolution Set the resolution of the cam data.
Set the length per cycle and its unit.

2 Length per Cycle g perecy .
(Set the movement amount of the master axis for one cam cycle)
Set the stroke amount and its unit.

3 Stroke Amount )
(Set the movement amount of the slave axis for one cam cycle)
Set the time for one cam cycle.

4 Cam Time per Cycle This setting is used when velocity, acceleration, and jerk are
calculated.

5 | Stroke Setting Set the stroke.

The following shows the example settings.

No. Item Setting value
1 Resolution 256
2 | Length per Cycle 200000 pm
3 | Stroke Amount 200000 pm
4 Cam Time per Cycle 1.000
5 | Stroke Setting Refer to the following table.
Section No. Start point End point Stroke Cam curve type
0 50000 100000 Single hypotenuse
2 50000 100000 200000 Single hypotenuse
3 100000 150000 50000 Single hypotenuse
4 150000 0 0 Single hypotenuse
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[POINTS]
When executing a linear cam operation (the same operation as the master axis, or the operation that
changes the master axis speed based on a specified speed ratio), create a calculation profile for the
linear cam, or use MC_Gearln.
The calculation profile data for the linear cam is not provided in the system.

5.11.3 Single axis synchronous control FBs

The single axis synchronous control FBs operate as software-based mechanical modules such as
gears, speed change gears, and cams. These FBs transmit the position information (command) of
Slave that is synchronized with Master.

(1) FBs
Type Command Description
MC_Camlin .
(Cam Operation Start) Executes cam operation.
MC Gearln Executes gear operation based on the specified
(Ge;r Operation Start) spfeed ratio between the master axis and the slave
axis.

MC CombineAxes Combines motion of two axes by a selectable
A daition /Subtraction Positioning) combination method, and outputs the result to the

MCFB third axis.

(motion) Changes the cam current value per cycle to the

MCv_ChangeCycle
(Current Value Change per Cycle)

specified value during MC_Camlin control. It is
used to compensate the cam current value per
cycle into an arbitrary value.

MCv_BacklashCompensationFilter
(Backlash Compensation Filter)
MCv_SmoothingFilter

(Smoothing Filter)
MCv_DirectionFilter

(Moving Direction Restriction Filter)
MCv_SpeedLimitFilter

(Speed Limit Filter)

Executes the specific filter processing to the input
of the master axis (Master), and outputs the result
to the slave axis (Slave).

MCv_AdvancedSync
(Advanced Synchronous Control)

Starts synchronous control by following the
specified advanced synchronous control settings.
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5.11.4 Axes configuration

This chapter explains the following cam system.

Realdrive Real drive axis M MC_Gearln
Axis0001 Reduction ratio 1/2
Gear .

|:> Virtual linked axis 1
LinkAxis0001

M1
M2  Reduction ratio 1/1
MC_CombineAxes
Reduction ratio  1/2

S

v

Virtual linked axis 2
LinkAxis0002

Composite gear

Virtual drive axis g
Cam VirtualAxis0001

M: Master axis (Master)
S: Slave axis (Slave)
M1: Master axis 1 (Master 1)

v

M
MC_Camin

M2: Master axis 2 (Master 2) s

v

Real drive axis
Axis0002
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5.11.5 Program example

(1) Operation pattern
The X-axis moves from the origin point for 400000.0 [um] while the Y-axis (Axis0002) is
operated according to the cam pattern created in Section 5.11.2. When the X-axis reaches the

target position (400000.0 [um]), the virtual drive axis starts operation and the Y-axis repeats the

Quick Start Guide
I

cam operation. At this time, the X-axis is stopped and only the Y-axis is operated.

(2) Local labels

Position
um] - o
400000.0
Real drive axis
(Axis0001) 0.0
L0 B —
Virtual drive axis
(VirtualAxis0001) 0.0
200000.0 [-+---nnnfomememnneeee oo
Real drive axis
(Axis0002) 0.0
» Time
Lakel MName Data Tvpe Class | Initial | Const Comment
1 M Gearln 1 MC Gearln VAR X TENEFE / Gear operation FB
72 [MC Combinefxes ! [MC Combinefixes VAR MR EEFRDFB / FB combining the motion of two master axes
3 [MCCamln MC Camln VAR DLENEFB / Cam operation FB
4 [bGearlnBusy Bit VAR X TPENEFE Busv’7] / Gear operation FB Busy output
5 JbCombinefxesBusy | Bit VAR N0E: BB R DENTEFE Busy?] / FB combining the motion of two master axes Busy output
6 [bCaminBusy Bit VAR HLENEFB Busyt / Cam operation FB Busy output
7 [MCMoveRslative 1 [MC MoveReslative VAR TR EIEFRDFB / Relative value positioning FB
8 [MC MoveRslative 2 [MC MoveReslative VAR FEAHEIEFRHDFB / Relative value positioning FB
9 WS Stop 1 MC Stop VAR Bh{=FFBI / Asis Stop FBI
10 |MS Stop 2 MC Stop VAR 8= FFB2 / Axds Stop FE2
i1 MS Stop 3 MC Stop VAR BH{=FFB3 / Ais Stop FE3
12 [leAcosleration FLOAT [Double Pr- [VAR N0EE / Accsleration
13 |leDeceleration FLOAT [Double Pr- [VAR i / Decsleration
14 Jlederk FLOAT [Double Pr-- [VAR T / derk
15 [lePositiont FLOAT [Double Pr |VAR FZENE / Distance
16 [leVelocity FLOAT [Double P [VAR EFE / Velocity
17 [blrSync Bit VAR HLENEFE inSyncth?) / Cam operation FB inSync output
18 JbDorel Bit VAR TR {ENTEFRDFB! Donetti?) / Relative value positioning FB1 Done output
19 JbBusyl Bit VAR FE{ENIEFRDFB! Busyth / Relative value positioning FBT Busy output
20 |bDons? Bit VAR TR {ENIEFHFE2 Donetti?) / Relative value positioning FB2 Done output
21 [bBusy2 Bit VAR FE{ENIEFRHFE2 Busyti) / Relative value positioning FE2 Busy output
22 |BStopRedl Bit VAR B{ZIEEHR / Axis Stop request 1
23 |BStopDoret Bit VAR S 71/ Axis Stop complete |
24 |BStopDone2 Bit VAR B{ZIE5E 72 / Axis Stop complete 2
25 |bStopDorel Bit VAR B{Z1E5 73 / Axis Stop complete 3
26 |BSyncMoveCMD Bit VAR TR (i@ FhasEN / Relative value positioning start
27 |bBecute S Bit VAR FiTIES / Start
28 |bCommandfborted | Bit VAR FEI{ENTEF OB TP / Relative value positioning FB CommandAbortsd output
29 |bEror Bit VAR HEA{ENTEFOFE Erorth)] / Relative value positioning FB Eror output
30

1) These labels are automatically added when the user drags and drops the corresponding FB to the program

editor.

2) These labels are registered manually.
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(3) Program example

Program description Module

The start signal (the rising edge of the synchronous control start device) is PLC CPU
transmitted to the Motion module through the public label. module

1)

» Responding to the start signal, the Motion module stores the
positioning data to the specified labels. When all the data are stored, the
execution signals of the single axis synchronous control FBs (MC_Gearln,
MC_CombineAxes, and MC_Camin) are turned ON.

* When the Axis0002 status is turned to "7: SynchronizedMotion", Axis0001
master axis (Master) starts positioning. At this time, Axis0002 is operated
according to the specified calculation profile.

» When positioning of Axis0001 is completed, the virtual drive axis

2) | (VirtualAxis0001) starts positioning. At this time, Axis0001 is stopped, but | Motion module
Axis0002 is operated according to the specified calculation profile.

» The synchronous control is stopped by executing MC_Stop on the real
drive axis (Axis0002) and the virtual linked axes (LinkAxis0001 and
LinkAxis0002) when any of the following conditions is satisfied: the
positioning of the virtual drive axis (VirtualAxis0001) is completed; an error
occurs; or the execution is aborted.

* The start signal is reset when the real drive axis (Axis0002) status is out of
synchronization.

The interlock conditions are added to prevent execution of the synchronous [PLC CPU

3) . .
control while other programs are running or when a system error occurs. module
[Start signal]
| Synchronous control start M23

[PLC CPU module]

The interlock conditions prevent the execution signal from turning

[ON while other programs are running or when a system error occurs
[40 [EIRBIA / SinchroNbus convel
2C: 3CMD MD ChD olationChD
o A 1 e

to the Motion module through

The start signal is transmitted
] the public label.

o [ The start signal is reset when the
positioning completion signal is turned ON.
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[Motion module]

Al

10 /- ElERE T — % 555F - Hasl Ty k- -
% A/ -===Svhchronous comtrol (data setting, execution, and reset)----
\4

4mIF lG_bSyncCMD ITHEN;
g |:V2Téc : ?T . ; 28888000’ When the synchronous control start signal is turned ON
7 lebcoelarat ion == 10000['] [’J each positioning data is stored to the specified label.
g leDecelerat ion = UUUOU 0;
9 lederk

10 (bExecute 5 := TRUE ]—>. The execution signal is turned ON

11| ELSE when all the data is stored.

12 bExecute 5 1= FALSE;

}i LEMD_IF;

15 //----[BlERH[E------------

}g £ ----Svnchronous control----

18 //FFENE, Gear operation 3\

190 MC_GearIn 1T

20 Master = Bei=0007 . AxisRet

21 Slave = L inkdxi=0001, AxisRet

22 (Execute = bExecute S,

23 at iohumerator =1,

24 RaticDenominator =2,

25 MasterValusSource 1= MC_SOURCE_ mcSetValue

26 beceleration = lebcceleration

27 Deceleration = leleceleration ,

28 Jerk = lederk

29 Busy = bGeathBusy )

ik

32 AHURENEIRS, Conbining the motion of two master axes \

330 MC_Combirefxes_1¢(

34 Master] 1= Linkdis0007, dxishef

35 Master? 1= Wirtualbei=0007. bcisRef

36 Slave 1= Linlefeei=0002 , foci =Ref

37 (Execute 1= bExecute 3, |

38 Camb i neMade = MC_COMEINE MODE_ mciddisxes ,

39 GearRat iolumeratorhfl =1, >

40 GearRat iolenominatorhl = 1,

41 GearRat ioMumeratord? = 1,

47 GearRat iolenominatorh2 = 2,

43 MasteryalueSourcehl 1= MC_SO0URCE  mcSet¥alue

44 MasterialueSourcel? 1= MC_SO0URCE  mcSet¥alue

45 Busy => bCombinebxesBusy )

46 );

47

48 S/ LBME. Cam operation

49: (MC_CamIn_1.CamTablelD.ProfilelD := Profilelatall01.Prof ileData.1D; |

(To the next page)
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This FB converts the input value of
Axis0001 by the set gear ratio and
outputs the result to LinkAxis0001.

Real drive axis
Axis0001

M: Master axis (Master)

S: Slave axis (Slave)

—>

M MC_Gearln
Reduction ratio1/2

S

v

Virtual linked axis 1
LinkAxis0001

This FB combines the input values of
LinkAxis0001 and VirtualAxis0001 and
converts the combined value by the set gear
ratio. The result is outputted to LinkAxis0002.

Virtual drive axis
VirtualAxis0001

>

M1: Master axis 1 (master 1)
M2: Master axis 2 (master 2)

S: Slave axis (Slave)

The profile to be used can be specified by describing
"(Profile data name). ProfileData. ID" in the CamTable

ID. Profilel

D input of MC_Camin_1.

Virtual linked axis1
LinkAxis0001

v

M1
Reduction ratio

17
MC_CombineAxes
Reduction ratio 1/2

S

M2

v

Virtual linked axis 2
LinkAxis0002
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(Continued)
| The CamTablelD input is omitted since it is set in line 45. |
\ This FB drives Axis 0002 by the
510 MC Camln 1 ( input value of LinkAxis0002 with
R - Mas‘tgr = Lirkdsi=0002 . b icRef | the specified calculation profile.
b3 Slave = B i=0002, & sRef
h4 (Execute = bExecute 5, ] Virtual linked axis 2
bh Masterlftset = 0.0, LinkAxis0002
hE Slavelffset = 0.0, v
5T MasterScal ing = 1.0, v
h3 SlaveScal ing = 1.0,
ha MasterStartDistance := 0.0 , Mc_gamln
B0 MasterSwncPosition = 0.0, v M: Master axis (Master)
61 Starthode 1= MC_START _MODE_ mclmmediate S: Slave axis (Slave)
62 _ MasterValueSource = MC_SOURCE __mcSetValue Real drive axis
631 7 ImSvrc => blnSvrc , Y, Axis0002
B4 Busy => bCamlrBusy
65 )1
b [ Axis0001 executes positioning when the status of Axis0002 turns to "7: SynchronizedMotion". ]
. N—————
67 A/ADEHEEY, Irput axis start
gg bSynchMoveCMD | = G_bSwncCMD & ([ boci 0002 Mo, i sStatus = MC_AXIS STATUS  SwnchronizedMot ion ]) ;

00 AABTHENERS K S T Axis0001
71 //Relative value positioning real drive axis Axis0001

720 MC_MoveRelat ive_1(

73 Ao = A i=0007, AxisRef

74 (Execute = bSwnchlovelhD

7 Distance = [ePosition] ,

76 Velocity = leVelocity

77 beceleration = leboceleration ﬁ Axis0001 positioning ]

78 Deceleration 1= leleceleration

79 Jerk 1= lederk

30 (Dore => blonel , )

g% Busy => bBusy]

a4 i VirtualAxis0001 starts positioning when
84 JABTHELERY (RREF T TEh Virtual 8 =000 the positioning of Axis0001 is completed.
85 //Relative value positioning virtual drive axis Virtualbxis0001

881 MC_MoweRelat ive_2(

87 Lo 2= Yirtua [Axi=0001, A i=Ref

a8 (Execute = blonel & fxi=0001.Md.CindlrPos Je————

89 Distance = lePosition] ,

a0 Velocity = leVelocity

1 beceleration 1= lebeceleration Q VirtualAxis0001 positioning
9z Deceleration 1= leleceleration

93 Jerk = lederk

94 Done => blone? ,

95 Busy => bBuswi

a6 );

97

981 //FBE{THETHEF, FB Commandiborted output

99 bCommanddborted := MC_GearIn_1.Commanddborted OR

o0 MC_Comb i nebxes_1 . Commandiborted OF
01 MC_CamIn_1. Commanddborted OR
MC_MoveRelat ive 1. Commandiborted OR
MC_MoveRelat ive 2. Commandiborted;

2
3
4
5 /BT Z—H. FB error output
B bError := MC_GearIn_1.Error OR MC_Combiredxes_1.Error OF
7 MC_CamIn_1.Error OR MC_MowveRelative_1.Error OR
S MC_MoveRelat ive_2.Error;

0

1

i

JMUEROSE TEF, /(IR T3 —HERFICEHEIHEEE0N, Turms axis stop signal ON
bStopReql := ( bDone? & Yirtualdsxi=0001.Md. CndIrPos ) OR bError OR bCommanddborted;

The axis stop signal (bStopReq1) is turned ON when any of the
following conditions is satisfied: the positioning of VirtualAxis0001
is completed; an error occurs; or the execution is aborted.

(To the next page)
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(Continued)
J/EIERE T, Svnchronization done N
MC_Stop 10
bxis = BuisD002 . AxisRef
Execute := bStopRedl |,
Dore => bitoplone]

MC_Stop_ 21

bxis 1= LinkdxisD001. dxisRef >. Axis0002, LinkAxis0001, and

EZﬁZUte _; EgIgEEEgLQ, LinkAxis0002 are out of synchronization.
MC_Stop_3(

bxis = Linkdxis0002, AxisRef

Execute 1= b3topReal

Done => b3toploned

./

JAEIERE T 8, MAENECRIERE Zy &
/{Resets the start recuest siznal when svnchronization is completed

RST( bStopDonel OR Svstem. Md.Error, bSwyncMoveCMD J;
RST( bStopDonel OR System.Md.Error, bStopReql );

AT 0ES - NERSSETIES « FBE{THET - BI Z—@LW I @HNINT 2 kL TES
anzmitz svnchronous control complete sigral to the FLC CPU
G_bSvnclone) = ( bStopDorne? & Virtuallxis0001.Md.CndInPos )} OR bCommand®borted OR bError ;

P oo O WO W W WWMRIMRIMI M MIPI MO M MO [ b e o o ek ek ek
i D0 — ] T ] e CZ Pl — T D D0 ] T ] e Dl Pl — T D D0 ] O ] e D

v

=
[ )
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5.12 Error Reset (Program Name: ErrorReset)

This program resets the error on each axis.

(1) FBs
Type Command Description
MC_Reset Resets errors and warnings of the axis.
MCF? ) ) MC_GroupReset Resets errors and warnings of the axes group.
(administrative)
MCv_MotionErrorReset | Reset all errors and warnings of the motion system.

(2) Program example
The following shows the program example for error reset.
The ON/OFF status of the device assigned as the start signal of the error reset is transmitted to
the Motion module through the public label.

[PLC CPU module]

[Motion module]

ST o—=1UEy bk, Error reset
MC _Reset T(Axis:= Axis0001.AxisRef ,Execute:= G_bResetCMD|);
MC _Reset Z(Axis:= Axis0002. AxisRef ,Execute:= G_bResetCMD|);

MC Reset 3(Axis:
MC Reset 4(Axis:
MC Reset BlAxis:

Wirtualbxig0007 . &xisRef|,Execute:
Link&xis0007. AxisRef JExecute:
Linkdxi=0007. AxisRef JExecute:

G bResetCMD));
G _bResetCMD) );

G_bResetCMDJg,

f G-I S5 — 1+« |, bxes group error reset .
MC_GroupReset | (AxesGroup:= AxesGroup00l. AxesGroupRef {Exeoute:= G_bResetCMDJTE

A dFO—SI5—U4zw -, Controller error reset
MCV_MotionErrorReset_WQExecute:= G_bMotionResetCMD]<),

A OO D — T 00 OO0 -] O O e OO D —
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5.13 Checking Operation
5.13.1 Conversion and Writing of Programs

Write the programs to the PLC CPU module and the Motion module.
After the programs are created in MELSOFT GX Works3 and the motion control setting function,
convert all the programs from [Convert] — [Rebuild All].

(Note): When the parameters and the public labels of the Motion module are changed, convert and
write the programs to the PLC CPU module after reflecting the public labels.

Online Data Operation = X

Display Setting Related Functions

B - S - S - R -
ALS = , > el

Parameter + Program(F) Select All Legend
Open/Close AllT) Deselect All(N) # CPUBuilt-inMemory B SD Memory Card @ Intelligent Function Module
Module Name/Data Name * [] B oewi Tite Last Change Size (Byte)
= 1 R04-78G4_FBDsample_1.002C
= @5 Parameter =]
& System Parameter/CPU Parameter 2026/03/19 13:53:32 | 1052
& Modue Parameter “ 2026/03/19 13:54:55 |43276
@ Module Extended Parameter:0000:R.... 2026/03/19 13:54:55 | Not Calculated
B Memory Card Parameter 2020/06/29 12:06:10 | Not Calculated
fan Remote Password 2020/06/29 12:06:10 | 200
= @ CC-Link IE TSN Configuration
@3 Device Station Setting Detai - 32768
= & Global Label
€ Global Label Setting 2026/03/19 13:54:32 | 2672
= & Global Label Initial Value

Display Memory Capacy ®

Memory Capacity

Program Memory Free
Size Calaulation - | e

Legend Data Memory Free
N - | e
B o Device/Labe! Memory (Fis Storage Ares) Free
]
| 15225608
W s
B e snortes D Memory Card Free
| oo f
Ercre Cose I
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5.13.2 Axis monitor

The monitor screen displays the current values and the error codes of all axes in operation all at
once. Users can check the current values and whether any error occurs during the operation.

(1) Displaying monitor screens
Select [Online] — [Motion Monitor] — [Axis Monitor] in the motion control setting function.

(2) Monitor screen

uorﬂmr‘?[m spit ] [MoﬁmrType: RealDrive s | [ B Monitor Item Selection ] D Monitor Axis Selection

B8 0000:RD78G64 - Axis Monitor - O X
& [Ee = 5 4

Display Selection: Upper Pane
Axis System Monitor

e S —— 4 | ventor tem seecton

Font Size: 9pt v Monitor Type: Virtual Drive Axis - B2 Monitor Item Selection  [FF]  Monitor Axis Selection

@ [PLCReady
Read:
Axis #1 [ Axis #2 © = — ]
Axis Name AXis0001 AXis0002 R iSnchronaon g
‘Axis Status Aetil Aetill System Basic Cyde Monitor.Processing Time
Control Cycle 1 1 3920 asi
Position Command Unk = . System Basic Cyde Monitor.Maximum Processi...
Display . s20ns
Velocity Command Unit System Basic Cyde Monitor.Setting Cyde
Display wm/s pm/s 1000000 ns
Set Position 6.85743087560272 ... 8.15823674201965 ... e e o
Actual Posttion 6.85542860567871 ... 8.15838623046875 ... o b T
al .
ot s i "sossons
Set Velocity 0.0 pny's 0.0 pny's 5 = ~ .
Actual Veloctty -2.45869159698486... 7.52508640289307... Operation Cyde Horitor| ) Mesimum Processt..|
Commanded Velo 0.0 pny's 0.0 pny's
e d‘:lye - uny. un’ Operation Cyde Monitor[1].Setting Cyde
L.'mg"‘“v":h . EENETEY 0 pmys 0 pny's —
N @ |Operation Cyde Monitor[1].Cyde Over
E;stn:’e Brecuon Velocity 0 pmys 0 pmys
‘alue @ |Forced Stop Canceling

Automatically Decelerating | FALSE @ [Motion Area System Error Detection
Command In-position FALSE

Latest Motion Area System Error Code
0000

@ [Motion Area System Warning Detection

Negative Direction Torque
Limit Value 300.0 %

Positive Direction Torque
Value 300.0 %

Limit Valu Latest Motion Area System Warning Code
Execution Profile ID No. 0 0000
Homing Completed FALSE @ |Network Area Error Detection

Homing Request Network Area Error Code

Start Permission at Homing FALSE 0000
Uncompleted

Upper Limit Signal Status FALSE
Lower Limit Signal Status FALSE

Basic System Software Version
40

Forced Stop Canceling Boot Software Version -
Axis Error Detection FALSE

Axis Error Code 0000 Network Boot Software Version -
Axis Warning Detection FALSE

Axis Warning Code 0000

Driver Ready On Status
Driver Servo On Status

No. Description

The monitor items for each axis are displayed.

The system monitor items are displayed.

The axis type to be monitored can be changed.

The monitor items can be added/deleted.

Al lw|IN]| -~

The monitor type can be split to display split screens.




5. PROGRAMMING BY A PLC CPU MODULE AND THE MOTION
MODULE Quick Start Guide

5.13.3 Program monitor

The program monitor enables the user to check the current status of the program in execution on
the program editor.

(1) Displaying monitor screen
[PLC CPU module]
Select [Online] — [Monitor] — [Start Monitoring (All Windows)] in MELSOFT GX Works3, or
click the icon [ # ] on the tool bar.

[Motion module]
Select [Online] — [Monitor] — [Start Monitoring (All Windows)] in the motion control setting
function, or click the icon [ #& ] on the tool bar.

(2) Monitor screen
The following shows the monitor screen of the motion control setting function.
N 150 e e e e |

W /7 T4 — A0
//-==-All axes servo ON

MGv_AlIPower 1(

/- JUGBE A7 - A BE -
10 //----Data setting for JOG operation----

HEN
m.{ 50000.0: ledoghAccelerat ion = 50000.000;
-4 50000.0; ledogleceleration = 50000.000;
:1 0.0; ledogderk = 0.000;

1 JOGEER- |-
0og1 JOG operdtion----

:= Ax 40001, AxisRef |,

7| Shows TRUE/FALSE of the MCv_Jog_1.Velocity = 25000,000; G_leJosVelocity = 25000.000;
26 it B i MCv_Jog_1.Acceleration = 50000.000; leJoghcceleration = H000D.000;
27 bit type label or the bit device. MCv_Jog 1.Deceleration = 50000.000; leJogleceleration = 50000.000;

ég‘ TRUE: MCv_Jog_I.Jerk = 0.000; leJoglerk = 0.000;
ol  FALSE: [bLabel

331 // Axis0002 JOGIEEE

34} //----Axis0002 JOG operation—---
36
36] MCv_Jog_2( \ ).

Displays the stored values
in the word devices.
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5.13.4 Watch

The watch function enables the user to check the current values of the registered devices and
labels. Register the devices and labels to be monitored to a watch window.

(1) Displaying monitor screens
[PLC CPU module]
Select [View] — [Docking Window] — [Watch 1 to Watch 4] in MELSOFT GX Works3.

[Motion module]
Select [View] — [Docking Window] — [Watch 1 to Watch 4] in the motion control setting

function.
[ View |Online Debug Recording Diagnostics Tool Window Help View | Online Debug Tool
J
Toolbar (. - -l lis Ea Toolbar
v Statusbar ‘ =T v Statusbar
Color and Font.. Color and Font...
Docking Window » |22 Navigation | Docking Window B2 Navigation
Zoom » | B Connection Destination Zoom » | §E  Element Selection
Switch Display Language... IF Element Selection Number of Defined Labels... = output
Multiple Comments » |[E Output B Progress
= Progress Find/Replace
iy Find/Replace Find Results 1(A)
| (P i Find Results 2(8)
Cross Reference 1 Find Result of Unused Label
- Cross Reference 2 Watch 1 ]
Dcv)
= DeviceList Watch 2
Hf Dataflow Analysis .
& Device Assignment Confirmation
Watch 4
g FB Property
Lg  Input the Configuration Detailed Information . . .
8 Result of Power Supply Capacity and I/0 Peints Check [MOtIOI’I control settlng functlon]
¥# Module Start IO No. Related Area
Watch 1
Watch 2
Watch 3
Watch 4
Intelligent Function Module Monitor »
B  Event History (Offline Monitor)
Fq  Seek Bar (Offline Monitor)

[MELSOFT GX Works3]
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(2) Registration of labels and structures to a watch window
Enter the label or the structure to be registered in the "Name" column of a watch window or
right-click a label or a structure to be registered on the program editor, and select [Register to
Watch Window] — [Watch Window 1 to 4].

17
180 //----hxis0001 JOGESE----------
19: //----hxis0001 JOG operation----
20
215 MCv_Joe_1(
22 bz = Axis0001.AxisRef |,
23 JogForward = G_bJosF1CMD
24 JozBackward = G_bJozRICMD )M Unda
25 Yelocity = G_lelogVeloc) M Reds
25 hocelerat !on = ledoshocelers 3 out
27 Deceleration := lelosleceler Copy
24 Jark = ledoglerk B Peste
249 BUSY => G_bJozlBusy |8
a0 ; *.-  Comment Out of Selected Range
31 *+.-  Disable Comment Out of Selected Range
gé 77 fxis0007 JOCEER =  Register Label...
----bxis L --------o- :
Al i 4+ AnnA A . Display Template
&y Mark Template (Left)
JTy  Mark Template (Right)
HIkON | 4 FOFF | 44 ON/OFF toggle | ) Update View 3
Mame: Current Value i 4 Camment

2 GLbStoSienal - Register to Watch Window 3 Watch Window 1 0001 # Stop command Axi=0001
& CbSiagEienal’ - BT BN Watch Windaw 2 002 7 Stop cammand A0

b — - - : .
@G bdogFIGHD BTN Bi Y o001 7 JOG Fosfiive rotati
@G ogRICHD - BTN Eit Facialil] 7 00 Reverse ratati
2Gb JogF 2GHD = BN Bit eI R Focisl003 7 JOG Fositive rotat]
@ GbdogR2CHD - BTN Eit | JOGTEEEIES AxislIN / JOG Reverse rotati

(3) Monitoring start
Select [Online] — [Watch] — [Start Watching] in MELSOFT GX Works3 or the motion control
setting function.

(4) Changing current values
Directly enter a value in "Current Value" during monitoring.
The bit device can be switched to ON/OFF with double-click while holding the [Shift] key or with
[Shift] + [Enter] after selecting the row.

[POINTS]
In the sample program, "G_bStopSignalX" and "G_bStopSignalY" are registered in the watch window
1. Turning these signals ON stops the axis operation.
When "G_bStopSignalX" and "G_bStopSignalY" are operated from the PLC CPU module, change the
motion control attribute setting from "READ(Motion=>)" to "WRITE(=>Motion)", and reflect the public
label.
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5.13.5 Event History

Quick Start Guide

The event history of the Motion module can be checked from [Online] — [Motion Monitor] — [Event
History] in the motion control setting function. If an error occurs, check the details of the error.

The error occurrence time in the event history of the Motion module synchronizes with those
recorded in the servo amplifiers. Check the error details of the event history together with the data

in the servo ampilifier.

Event History- [0000:RD78G4]

RefreshiU) |

Events to Exclude

Refine
(®@) Masch All the Gonditions

Number of Events:158

Refinz(D) |

)

(0) Match Any One of the Gonditions

1 [Evem Type | [1nchuding Next vl | v
2| | | o ~]
3 | v | vl | v|

[[] inchud= program =mors (Allow jumping)

| Star Refine | | Clar Refine Conditions |
Mo, Occurrence Date Event Type Status  Event Code Overview ~
00001 2020/03/07 07:33:19.402538560 | System \_) 07F0 MCFE Start (Control System)
00002 2020/09/07 07:33:19.391777656 | System G) 7EE Servo System Recorder Start
00003 2020/03/07 07:33:19.289555680 | System \_) D0FFE Homing Request OFF to ON
00004 2020/09/07 07:33:19.289115064 | System G) FFD Current Position Restoration Completion
00005 2020/09/07 07:33:19.289032336 | System ":) FFD Current Position Restoration Completion
00006 2020/09/07 07:33:19.288934016 | System ":) FFD Current Position Restoration Completion
00007 2020/03/04 08:46:03.947703512 | System i |oovro MCFE Start (Control System) v
L4 >
legend  fy Major & Modem= N Miner i
Detailed Inft MCFE Start/Stop Inf: - -
Detail Code :0
FB Type :MCv_AllPower
FE Instance ID :45430288
Instance Name :MCv_AllPower
Cause MCFE was started.

| Creste File... |

Corrective Action

To check the event history of the PLC CPU module, click [Diagnosis] — [System monitor] in

MELSOFT GX Works3, and click "Event history" on the "System monitor" screen.
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APPENDICES

Quick Start Guide

APPENDIX 1 Configuring Settings Using External Devices

External input signals can be used for the hardware stroke limit signals and the proximity dog signal.

Usable external signals Reference
DI signal of the servo amplifier Appendix 1.1
Input signal of the PLC CPU module Appendix 1.2
Input signal of the remote input module Appendix 1.3

APPENDIX 1.1 Using the DI signal of the servo amplifier

This section explains the case where the LSP/LSN signals of the servo amplifier are used for the

hardware stroke limit signals and the case where homing is executed with the DOG signal of the
servo amplifier.

RD78G

EARR R R R R
A T B I §

/2

RLS FLS
(Normally closed contact) DOG (Normally closed contact)
(Normally open contact)

(1) Hardware stroke limit

The negative logic (normally closed contact) is recommended for wiring of the hardware stroke
limit.

[CAUTION]

If the positive logic (normally open contact) is used for wiring of the hardware stroke limit, it may cause a
serious accident at sensor failure or disconnection.

(a) The connection destination of the servo amplifier signals and the location of the sensors
The setting location of the sensor varies according to the setting of the servo parameter
[Pr. PA14 (Travel direction selection)]. Set the limit switches connected to the servo amplifier
as follows:
1) [Pr. PA14]: 0 (CCW or positive direction when the positioning address increases)
* LSP signal: Upper stroke limit of the positioning address increasing side (FLS)
* LSN signal: Lower stroke limit of the positioning address decreasing side (RLS)
2) [Pr. PA14]: 1 (CW or negative direction when the positioning address increases)
* LSP signal: Lower stroke limit of the positioning address decreasing side (RLS)
* LSN signal: Upper stroke limit of the positioning address increasing side (FLS)
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(b) Servo parameters
Make sure that the servo parameters are set as follows:

No. ltem Setting value

1: Only enabled in home position

Pr. PD41.2 | Limit switch enabled status selection
return mode

Pr. PD41.3 | Sensor input method selection 0: Input from servo amplifier
0 Selected Items Write ‘
No. Abbr. Name Unit Setting range Station2
Dig o)
Device setting Setting Setting
PD03.0-1[* Device selection DI1 00-7F 0A 0A
PD04.0-1|* Device selection DI2 00-7F 08 08
PD05.0-1 = Device selection DI3 00-7F 22 2
PD51.0-1(* Device selection DI3-2 00-7F 62
PD38.0-1(* Device selection DI4 00-7F 2c
PD39.0-1[* Device selection DIS 00-7F pis} 2
PD07.0-1 | * Device selection DO1 00-7F 05 05
PD08.0-1 = Device selection DO2 00-7F 04 04
PD09.0-1[* Device selection DO3 00-7F 03 03
Device assignment Setting l Setting
PD01.0-7 | *DIA1 |Input signal ic on selection 1 | 12000000-00000FF0 00000000 00000000
Input filter
PD1LO |* | input signal fiter selection [ [ 0-8|7 : 3.500ms |7+ 3.500ms ~|
ALM output
PD14.1 |* Selection of output device at warning occurrence 0-1/0 : WNG signal turn € v [0 : WNG signal turn ( v
alog outp
Analog monitor
PC09.0-1 Analog monitor 1 output selection 00-1F °°=S€V°m°ﬁ°fsml|°°=5€vommf$€v
PC11 _ |MO1 Analog monitor 1 offset -999-999 0 0
PC10.0-1 Analog monitor 2 output selection 00-1F 01=chrql-|eorthrus|L|01:Tearcp.xeonhn.mv
PC12  |MO2 Analog moniitor 2 offset -999-999 0 0
Stroke limit function
PC19.0 [* [AL. 099 Stroke limit warning] selection 0-11: Disabled v |1: Disabled >
IPD41.2 - Limit switch enabled status selection 0-1/1:0nly bled ir_v |1: Only enabled ir_v |
PD4L3 |* Sensor input method selection 0-1/0 : Input from servo |0 : Input from servo

(c) Changing the PDO mapping
1) On the "CC-Link IE TSN Configuration" window, double-click "<Detail Setting>" in the
"PDO Mapping Setting" to display the "PDO Mapping Setting" screen.

&5 CC-Link IE TSN Configuration (Start 1/0: 0000) o X
i CC-Link IETSN Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting

| connected/Disconnected Module Detection || Detailed Display | § Module List

Mode Setting: Online | Assignment Method: v ink IE TSI
Cyclic Transmission Time (Min.): - us Communication Period Interval (Min.): - us 8155 S i ¢
| ing [RWw Settn ic Setti =
A No. Model Name B WA B e W e | e ‘ 1P Address | e mmm T: mmm.
Ponts | Ponts | [ | B OC-Link IE TSN (

BB | 0 Host Station 1921683.253 | g Master/Local Module

B | 1 MRIsG 24 20 M <Detai Setting> 192.168.3.1 & Motion Module
B. | 2 MRISG 24 20 M <Detail Setting> <Detail Setting> 192.168.3.2

B GOT2000 Series

@ DC Input

@ Transistor Output

@ Analog Input

@ Analog Output

@ General purpose Inverter
@ General-Purpose AC Servo
& 1/0 Combined

8%

STA#0 Master
Station
Total STA#:2
Line/Star
MR-J5-G
< >
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2) Set the end of the PDO mapping parameter as follows, and click the [OK] button.

Index (hexadecimal) Sub-index (hexadecimal)

60fd 00

The entry name is displayed as "Digital inputs".
(The double word type data is displayed in two lines.)

PDO Mapping Setting [m] X
. MR-15-G (Station No. 1) Link Device Points s
3 i
E.E RPDO PDO Mapping Parameter
. " Index Sub-Index ~
Link Device [Hexadecimal] | [Hexadecmal] Entry Name Comment Data Type
606c 00 Velocity actual value INTEGER32
60f4 00 Following error actual value INTEGER32
60f4 00 Following error actual value INTEGER32
6041 00 Statusword UNSIGNED 16
0000 00 GAP 2byte GAP -
6077 00 Torque actual value INTEGER 16
2d11 00 Status DO 1 UNSIGNED 16
2d12 00 Status DO 2 UNSIGNED 16
2d13 00 Status DO 3 UNSIGNED 16
2d14 00 Status DO 4 UNSIGNED 16
2d15 00 Status DO 5 UNSIGNED 16
2a41 00 Current alarm UNSIGNED32
2241 00 Current alarm UNSIGNED32
2d21 00 Sync cyde counter UNSIGNED32
2d21 00 Sync cyde counter UNSIGNED32
INTEGER 16
I - | 0o Digital inputs UNSIGNED32
60fd 00 Digitalinputs UNSIGNED32
v
PDO Mapping Pattern Selection...
I OK I Cancel

Set as above for all axes that use hardware limit signals connected to the servo amplifier.

[POINTS]
"Digital inputs" is a label that contains the status of the servo amplifier input signal.
* bit0: Negative limit switch
* bit1: Positive limit switch
For details, refer to "MR-J5-G/MR-J5W-G User's Manual (Object Dictionary)".
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3) After the setting is completed, click "Close with Reflecting the Setting" on the
"CC-Link IE TSN Configuration" window to reflect the data.

Bl s B e x

Cyclic Transmission Time (Min.): - us Communication Period Interval (Min.): - us

&% CC-Link IE TSN Configuration (Start 1/0: 0000) o X
§ CC-Link IETSN Configuration  Edit View Close with Discarding the Settingl Close with Reflecting the Setting |
Connected/Disconnected Module Detection | Detaied Display ialladuelis x
Mode Setting: Online ~ Assignment Method: v CC-Link IE TSN Selection | Find Modu 4 ¥

RWr Setting [RWw Setting| Parameter Automatic Setting | ) )
Ponts ‘ Ponts ‘ l l PDO Mapping Setting

<Detail Setting>

<Detail Setting>

1P Address

No. Model Name | @ General CC-Link IE TSN Module

192.168.3.253
192.168.3.1
192.168.3.2

@ Master/Local Module

@ Motion Module

@ GOT2000 Series

® DC Input

@ Transistor Output

& Analog Input

@ Analog Output

@ General purpose Inverter
@ General-Purpose AC Servo
@ 1/0 Combined

0 Host Station
1 MRISG 24 20
2 MRISG 24 20 M

%} <Detail Setting>
<Detail Setting>

B CC-Link IE TSN Module (Mitsubish|

Line/Star

MR-15-G

4) In the parameter editor (Module Parameter), click the [Apply] button to reflect the
parameters of the Motion module.

5 MELSOFT GX Works3 .. s¥YP37466¥Desktop¥R04-78G4_FBDsample_1.0018.gx3 - [0000:RD78G4 Module Parameter] - [m] X

i Project [Edit Find/Replace Convert Wiew Online Debug Recording Disgnostics Tool Window Help

-8 X

3 [T v v | B B B
IBEE&

BELERFID | im L@@ ®E Mo - -].[i%

[Exfi=lesF Yl R IV Ak =

1 % | £ 0000:RD78G4 Module Parsmeter X

Mavigation
O |5 [ - ing Ttem List
Ttem Setting
[t the Setting Tiem 1o Soare] i ||=Notwork Gonfiewation Settres
| Netwark Configuation Sctiings i<Detailed Setting>
- By Bz [ Refresh Settines
k= \f}l Required Settings Retrezh Settings <Detailed Setting>

= Network Topoloey
Metwork Topology
= Communication Period Setting
Easic Period Setting
Setting in Units of Tus Mot Set
Communication Period Interval Setting (Do not Set it 100000 us
Communication Period Interval Setting (Set it in Units 100000 us
2000 ws
50000 us
45000 us

(g9 Basic Settings
: Metwork Canfiguration £
@ Refresh Setting
MNetwork Topology
Cammunication Perind £

Line/Star

- i Gonnection Device Infar
Slave Station Setting
{8 Apnlication Settings

System Reservation Time
L7 Module Parameter (Network) [t Gyclic Transmission Time

Transiznt Transmission Time
Multiple Period Setting

Marmal-Speed EL3

Set the number of device points and assignments of slave station to the master station

< b3 | |

Checle Restore the Default Settines
Find Result

Apply

Ttem List
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(d) Changing parameters of the Motion module
1) Double-click "Network /0" in the navigation window of the motion control setting function to
display the device controlled by the Motion module.

Navigation 1 x

P | 5= |

2) Check the "Labeling Target" checkbox of [MR_J5 G_*** Digitallnputs] (the label of the
servo amplifier with the hardware stroke limit connected), and click the [Create Label]

button.
8 Network I/0 X
No. | IP Address | Model Name | Device Label | Data Type \ Labeling Target Data Type Label Name/Definition Name of Structure=: | Comment A
-7 MR-J5-G |MR_J5.G_001 | Entire Deve" = [
Ritw0 O Word [Unsigned]/B-+ MR_J5.G_001_WatchdogGounterDI1 Riw0
Rt 1 [m] Word [Signed] MR_J5_G_001_ModesOfOperation R 1
Ritw2 O Double Word [Signed] | MR_J5_G_001_TargetPosition | RWw2
Rithwd O Double Word [Siened] | MR_J5_G_001_TargetVelocity | Riwd
Riw6 O Word [Unsigned]/B-+ MR_J5.G_001 Controlword | RWw6
~ ~
~ ~
Rk 14 O tiiord [Signed] MR_J5 G 001 SyncAbsCounter Rk 14
R 15 [ Double ard [Unsr==  MR_J5 G_001_Digitallhputs Rl 15 ]
- 219216832 |MR-JE-G MR_JBG 002 | Entire Digwes -
Rl O Word [Unsigned]/B-== MR_J5 G_002_WatchdogGounter DI Rl
~ ~
~ ~
| Ribir 14 | O Word [Siened] | MR_J5_G_002 Syne AbsCounter | Riti 14
[FTS . "Double Word [Unsr— | MR_J5G_002 Dienalhputs TG v]
< >

Regizter the LD data for the cyclic communication between the motion module and the slave device under motion module manasement as a label

Executing 'Greate Label' registers nnly Labeling Tareet' data ta the glabal label list (NW+Glabal)
Unable to restore the label registration data before creation after executing 'Create Label’.

Edited contents in this window are not saved to the project and are only kept while the project i= open.
After the project is re—opened, the label registration data in the global label list (MW Globaly will ha reflected to the displayed data

Update Metwark Gontiguration Thfo | I| Create Label |
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3) Click the [Yes] button on the confirmation screen.
The generated network I/O label will be stored below "NW+Global1" in "Global Label".

Motion Control Setting Function B fia Label

= (& Global Label

= Global
Sys+Global

£2 Ax+Global

Gr+Global

Start creating the label on the basis of the setting content.

Are you sure you want to continue? -

€ NW+Globall

& Structured Data Types

4) Open the axis parameter of the real drive axis.

From the navigation window, select "Axis", and double-click the name of the axis to be
used (initial name: Axis0001).

From the "Axis Parameter Setting" window, select "Real Drive Axis" — "Upper Limit
Signal", and click the [...] icon in "Target".

AP Axis Parameter Setting X
Setting Item List Setting Item

[[nput the Setting Ttem to Search | [ SelectiFokder Displey All Data v

— Ttem [ Axis0001 | Axis0002 | A
F &= ) Axis Information
=4l Real Drive Axis A Axis No. 1 2
=] Axis Information () Axis Parameter Constant Expands setting values at axis variable iitialzation.Re-i
Axis No. Station Address Setting 192.168.3.1 192.168.32
& Axis Parameter Constant Axis Type Setting 0:Real Drive Axis CReallDrveloxe

Station Address Setting a r Limit Signal

Axis Type Setting Signal
Upper Limit Signal 8 Stenal

Lower Limit Signal Targol

Control Cycle Setting Signal Detection Method 0:Detection at TRUE
Absolute Position Reference Compensation Time 00s
Absolute Position Manageme Filter Time 00s
Ring Counter Enabled Select =) Lower Limit Signal
ging goun:er Il.-xer tm": \V/é = Signal
o o . ing Counter Upper Limit Ve
1 & Frog Slave Emulation Enabled et b4
(e Torwe i o o
(i Label legative Direction Torque L Specify the signal to be used in control with the following string format. ~
Positive Direction Torque Li [Classification] (Type) Data name Bit position@Target modification

High-speed Mode Setting o
) Axis Parameter [Classification] (Type) WSTRING type label
Acceleration Limit Value Example)
Operation Selection at Start FEJ %&ﬂf?géﬂt .
~position Wi it 10 Outpu
Command In-position Width | [DEVIG1000.1 ~
< > - = = =
Hem List | Find Result Restore the Default Settings With Selected | Write Variables | | Read Variables
em Lis L | L ! |

Apply
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5) On the "Target Setting" screen, enter "MR_J5_G_***_Digitallnputs.1" in "Source".

Target Setting X
TItem [ Setting ]
Source Type Global Label
Source Data Type
Source MR_J5_G_001_Digitallhputs.1
oK Cancel

On the "Target Setting" screen of the lower stroke limit, enter
"MR_J5_G_*** Digitallnputs.0" in "Source".

Target Setting X
Item | Setting ]
Source Type Global Label
Source Data Type
Source MR_J5_G_001_Digitallnputs 0
ok | | cancel

Set as above for all axes that use hardware limit signals connected to the servo ampilifier.
Make sure that the relation between the axis label and the actual servo amplifier is correct.
Change the signal detection method to "1: Detection at FALSE" because the normally
closed contact is used.

Select Folder Display All Data

Ttem [ Axis0001 [ Axis0002
=) Axis Information
Axis No. 1 2
=) Axis Parameter Constant Expands setting values at axis variable iitialzation.Re—importing to the
Station Address Setting 192.168.3.1 192.168.3.2
Axis Type Setting 0:Real Drive Axis 0:Real Drive Axis
= Upper Limit Signal
= Signal
Target r[‘\)’F\F{]MR_JE_G_OUI_Digitallm:uuts.l [vARIMR_J5_ G_002_Digitallnputs.1 )
Signal Detection Method 1:Detection at FALSE 1:Detection at FALSE
Compensation Time 00s 00s
Filter Time 00s 00s
=) Lower Limit Signal
= Signal
Target [VARIMR_J5 G_001 Digitallhputs 0 [VARIMR_J5_G_002_Digitallhputs.0
Signal Detection Method 1:Detection at FALSE I:Detection at FALSE
Compensation Time 00s 00s
Filter Time (00s 00s )
Control Cycle Setting 0:Operate in the First Operation Cycle 0:Operate in the First Operation Cyc
Absolute Position Reference Se 3:Feed Machine Position 3:Feed Machine Position

The setting is completed. Convert all the program.

(e) Operation check
Write the program, and check whether ON/OFF of each signal can be monitored with "Upper
limit signal status" and "Lower limit signal status" of the axis monitor.
To restore the value within the limit range, perform an error reset once, and then move the
axis to the direction within the range with JOG operation, etc.
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(2) Homing with the DOG signal
This section explains how to use the DOG signal of the servo amplifier for Homing Switch, such
as using the proximity dog type homing.

(a) Servo parameters
Set the homing method and the polarity of the proximity dog signal with the following
parameters.

No. ltem

Pr. PT29.0 Device input polarity 1

Pr. PT45 Home position return method

Set the necessary parameters in the following table according to the homing method.
(The parameters that require setting vary with the homing method.)

No. Item
Pr. PT05 Homing speed
Pr. PTO6 Creep speed
Pr. PTO7 Home position shift distance
Pr. PT08 Homing position data
Pr. PT09 Travel distance after proximity dog
Pr. PT55.0 Homing deceleration time constant selection
Pr. PT56 Homing acceleration time constant
Pr. PT57 Homing deceleration time constant

(b) Program
For programs that use the DOG signal of the servo amplifier, the AbsSwitch input of
MC_Home is omitted.

rllrm:ﬁf‘[{jl?ruw 01 J/BES{EFE, Homing
Homing start request - —

G H'\n'mﬂr!l-w Celis Harning FEH Dore MCJ‘(OFHQJ ( ) )
|_| E— Eoite Dore |—{ bromrgiore ) bxis = Axis0001. AxisRef |
) = i . ok Execute := G_bHominglCMD
AN b - Position := 0.0 ,

p AbsSwitch Active Done => bHoming1Done,
| Ouciors CommardAbortad & Error => bHominglError

Horing FBt Errar— 1

Ermor-
Error —{_brbming! Eror_§

ErroriD §
Axis Information
[F D78 _0000.Axis0001 AxisRe f Axis |

[FBD program] [ST program]
(c) Operation check

Write the program, and make sure that homing is correctly executed with the specified
homing method.

APP - 8



APPENDIX Quick Start Guide

APPENDIX 1.2 Using the input signal of the PLC CPU module

This section explains the case where the PLC CPU module input signal is used for the hardware
stroke limit signals and the proximity dog signal.

RD78G

. 28

RLS \ FLS :
(Normally closed contact) DOG (Normally closed contact) Hardware stroke limit
Proximity dog

(Normally open contact)

>

(1) Hardware stroke limit
The negative logic (normally closed contact) is recommended for wiring of the hardware stroke
limit.

[CAUTION]
If the positive logic (normally open contact) is used for the wiring of the hardware stroke limit, it may
cause a serious accident at sensor failure or disconnection.

In this example, X20 is used as FLS, and X21 as RLS.
(a) The location of the sensors

Set the upper stroke limit (FLS) to the positioning address increasing side, and the lower
stroke limit (RLS) to the positioning address decreasing side.
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(b) Servo parameters
Set the following servo parameters as shown below:

No. ltem Setting value

1: Only enabled in home position

Pr. PD41.2 | Limit switch enabled status selection
return mode

Pr. PD41.3 | Sensor input method selection 1: Input from controller

Digital 1/O

Device setting Setting
PD03.0-1* Device selection DI1 00-7F 0A
PD04.0-1* Device selection DI2 00-7F 08
PD05.0-1|* Device selection DI3 00-7F 2
PD51.0-1* Device selection DI3-2 00-7F 62
PD38.0-1* Device selection DI4 00-7F 2C
PD39.0-1* Device selection DIS 00-7F 2
PD07.0-1* Device selection DO1 00-7F 05
PD08.0-1|* Device selection D02 00-7F 04
PD09.0-1|* Device selection DO3 00-7F 03
Device assignment Setting |
PD01.0-7 [*DIA1  |Input signal a ic on selection 1 [ |2000000-00000FF0 00000000
Input filter
PD11.0 ]* [umtsigsdﬂwselecﬁon [ [ 0-8|7 + 3.500ms j
ALM output
PD14.1 |* Selection of output device at warning occurrence 0-1/0: WNG signal tum ON  »
Analog output
Analog monitor
PC09.0-1 Analog monitor 1 output selection 00-1F |00 : Servo motor speed ( |
PCi1  |MO1 Analog monitor 1 offset -999-999 0
PC10.0-1 Analog monitor 2 output selection 00-1F |01 : Torque or thrust (ﬂj
PC12  |MO2 Analog monitor 2 offset -999-999 0
Stroke limit function
PC19.0_[* [AL. 099 Stroke limit warning] selection 0-1/0 : Enabled -
[PD41.2 * Limit switch enabled status selection 0-1/1: Only enabled in hoi v
PD41.3 |* Sensor input method selection 0-1/1 : Input from control v

(c) Program of the PLC CPU module
The ON/OFF status of X20 and X21 is copied to the public label or the buffer memory and
transmitted to the Motion module. The following shows a program when the ON/OFF status is
copied to the buffer memory.

X20—Uo\G11478000.0

X21—-Uo\G11478000.1

[POINTS]
The user setting area of the buffer memory is 11478000 to 11997999.
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(d) Parameters of the Motion module
On the "Axis Parameter Setting" window, set "Upper Limit Signal" and "Lower Limit Signal" as

follows:
§ g tem List
|In|3ut the Setting tem to Search | IEI Solow Bl Display All Data
Ttem | P00
E‘E o iz Mo 1
E“ﬂ Real Drive fxiz [= Axis Parameter Gonstan Expands setting values at axis va
B Axis Bformation | ] Station Addess Seitw 11216831
[ Axig Mo, || fxiz Tvpe Setting 0:Real Drive Axis
B~ fxizs Parameter Constant = Upper Limit Sienal
..... Station Address Setting .3 Signal
----- Axiz Type Setting { Tareet 7
..... Upper Limit Signal [, e . [DEVIEOOLIG1T b0
lllll Lower Limit Signal | Signal Detection Met 1:Detection at FALSE

----- Control Cycle Setting o Compenzation Time 00 =

----- Absolute Position Reference Settiy ~ Filter Time [ITE]

----- Abzolute Pozition Management Se = Lower Limit Sienal

----- Ring Counter Enabled Selection = Signal

----- Ring Gounter Lower Limit Value Tareet [DEVI(EOOLIG11478000.1
""" Ring Counter Upper Limit Valus [ Signal Detection Met 1:Detection at FALSE

----- Slave Emulation Enabled

----- Torque Limit Maximum Value - CompEresion ine DI

----- Meegative Direction Torque Limit ~ Filter Time 00
..... Pozitive Direction Torque Limit khif || - Contral Gyele Setting  0:Operate in the First Operation C
..... High-speed Maode Setting -~ Ahzolute Position Refer 3:Feed Machine Position
- fAxis Parameter | i fibzolute Poszition Mana - 1:Automatic Setting (Acquire fro
-4 Real Enooder Axis | | Ring Counter Enabled £ 0:Dizabled
ol Virusl Drive Ads ] Ring Gounter Lawer Lin - 100000000000
g":.m ﬁ:::z:: E:]ioijijx's ------ Ring Gounter Upper Lin 100000000000

...... Slave Emulation Enable 0:Dizabled

Target Setting X
Item Setting |
Seurce Type :Device i > |
Source Data Tvpe  BOOL <
Source G11470000.0
| oK ‘ | Cancel |

(Note) When the public label is used, set as follows:

Target Setting X
Ttem [ Setting |

Source Type Global Label
Source Data Type

Source GbFLS
1

oK [ Cancel

Set as above for all axes that use hardware limit signals.
Change the signal detection method to "1: Detection at FALSE" because the normally closed

contact is used.
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(e) Operation check
Write the program, and check whether ON/OFF of each signal can be monitored with "Upper
limit signal status" and "Lower limit signal status" of the axis monitor.
To restore the value within the limit range, perform an error reset once, and then move the
axis to the direction within the range with JOG operation, etc.

(2) Homing with the DOG signal
In this example, X22 is used as a DOG signal.

(a) Servo parameters
Set the homing method and the polarity of the proximity dog signal with the following
parameters.

No. ltem

Pr. PT29.0 Device input polarity 1
Pr. PT45 Home position return method

Set the necessary parameters in the following table according to the homing method.
(The parameters that require setting vary with the homing method.)

No. Item
Pr. PT05 Home position return speed
Pr. PT06 Creep speed
Pr. PTO7 Home position shift distance
Pr. PT0O8 Home position return position data
Pr. PT09 Moving distance after proximity dog
Pr. PT55.0 Home position return deceleration time constant selection
Pr. PT56 Home position return acceleration time constant
Pr. PT57 Home position return deceleration time constant

(b) Programming with the Motion module
1) Program of the PLC CPU module
The ON/OFF status of X22 is copied to the public label or the buffer memory and
transmitted to the Motion module. The following shows a program when the ON/OFF
status is copied to the buffer memory.

ke

i |:| " h )
2 {0

\
l X22—Uo\G11478000.2 I
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2) Parameters of the Motion module
Right-click "I/O Data" in the navigation window of the motion control setting function, and
select [Add New Datal.

Mavigation

9
ing

A up

[ Add Mew Data... Ins
New Folder Ctrl+Shift+N

' Progra Expand/Collapse Tree
& FB/FUN
= (35 Label

Set as follows:

New Data X
Basic Setting
Data Type B 1/0 Data [z]
(Data Name) DOG < Set any data name.
Detailed Setting
External Signal Setting
Data Type Input Signal [+ Select "Device" for the buffer
Source Type Device < E memory, and "Global Label" for
Source Data Type the public label.
Source G11478000.2 +—
Signal Detection Method HighLevel [+]
Compensation Time[s] 0.0
Filter Timels] 00 Set the buffer memory number
for the buffer memory, and the
public label name for the public
label.
[oc ] cone

3) Program of the Motion module
Enter the 1/0 data name set in 2) in the AbsSwitch input of MC_Home.

SiHoming

MG Home _1°
fywis:= hxisl00) . bxisRef,
Execute:= bHoming ,
Fosition:= 0.0 ,
fhsSwitch:= DOG , <4—— Enter the I/O data name
Options:= 0 ,
Dane=> hHomelone
Error=> hHomeError
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(c) Programming with the PLC CPU module
1) It is necessary to define an MC_INPUT_REF type structure to the PLC CPU module.
From the [Library] tab in the element selection window on MELSOFT GX Works3, click
"Library" — "MotionControl_RD78 **** — "Structured Data Type".
Select "MC_INPUT_REF", and drag and drop it onto "Structured Data Types" under
"Label" in the navigation window.

Navigation Element Selection o x

- O | g [P e
EL Lev ¢ | 5% L3 X [t
User Library
= Library
= Lg MotionControl_RD78_1.01B MotionControl_ff
gy FB
=l (33 Structured Data Type
% AXES_GROUP_REF
% AXIS_REF
% FILE_LOCATION
% INSTANCE_ID
% MC_CAM_ID
= (% Global Label dJ MC_CAM_REF
- {% MC_INPUT REF
% MC_TRIGGER_REF
% PROFILE_DATA
% PROFILE_ID
% SIGNAL_SELECT
% TARGET_REF

= & Structured Data Types

€
L
HE

MC_INPUT_REF
[Version]

00A
[Last Change]

2019/08/20 16:21:41
[Comment]

B —— POU List | Favorites | History | Module  Library

2) "MC_INPUT_REF" and the structures of the member ("TARGET_REF" and
"SIGNAL_SELECT") are registered.

= Labe

=
iy
i
R
e
i o
-
R
=
iy

[ 4% MCINPUT_REF
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3) Prepare an MC_INPUT_REF type structure in the label of the PLC CPU module.
The label can be registered either as a global or public label.
The label name is "DOG" in this example.

Global [Global Label Setting]

Display Setting

Easy Display (<<

Filter |

nelish(Disola
Proximity dog

4) Set the member of the MC_INPUT_REF type structure with the program.

~N
MOVP Set the I/O number of the
§ xo e ENO > | Motion module to
6 .
s d —[ DOG.Signal.Source.StartIO ]\ DOG-Slgnal-source-Startlo.
7- S >,
X22 U0\G11478000.2 R
| 11 { ) y
I 1 N7
10 11 Copy X22 to the buffer memory of the
L Motion module or the public label.
STRINGMOVP_WS Set the buffer memory number or the
 xo =N ENO public label name with Unicode character
12 . . .
§ “[oEV]ciia7soe.2” b = d {06 signal source Target B string in DOG.Signal.Source.Target.
15
14

13

T y
"[DEV] buffer memory number"
"[VAR] public label name"

5) Write MC_Home to the program.

MC Home 1
l G.bHomingCMD el
I : : Execute bHormingDone
Pesiton By Enter "DOG" (the
17
[ T oG }— Abeswitch ]: = MC_INPUT_REF type structure
1 set in 4)) in AbsSwitch.
Options CommandAborted
Eor
22
ErrorlD
K078 0000 Axis0001 Asdis Ref] Aois
20

(d) Operation check

Write the program, and make sure that homing is correctly executed with the specified

homing method.
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APPENDIX 1.3 Using the input signal of the remote input module

This section explains the case where the remote input module of the motion control station is used
for the hardware stroke limit signal and the proximity dog signal.

RD78G

NZ2GN281-32D
(IP: 192.168.3.2)

/ \
RLS \ FLS

(Normally closed contact) DOG (Normally closed contact)

(Normally open contact) Hardware stroke limit

Proximity dog

(1) Hardware stroke limit
The negative logic (normally closed contact) is recommended for the wiring of the hardware
stroke limit.

[CAUTION]
If the positive logic (normally open contact) is used for the wiring of the hardware stroke limit, it may
cause a serious accident at sensor failure or disconnection.

In this example, RXO0 is used as FLS, and RX1 as RLS.
(a) The location of the sensors

Set the upper stroke limit (FLS) to the positioning address increasing side, and the lower
stroke limit (RLS) to the positioning address decreasing side.
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(b) Servo parameters
Set the following servo parameters as shown below:

No. Item Setting value
Pr.PD41.2 | Limit switch enabled status selection | | O enapled in home position
return mode

Pr. PD41.3 | Sensor input method selection 1: Input from controller

O elected Items Write Axis Writing

No. Abbr. Name Unit Setting range Station1
Digita O
Device setting Setting
PD03.0-1 |* Device selection DI1 00-7F 0A
PD04.0-1 |* Device selection DI2 00-7F 08
PD05.0-1 | * Device selection DI3 00-7F 2
PD51.0-1|* Device selection DI3-2 00-7F 62
PD38.0-1* Device selection DI4 00-7F 2
PD39.0-1* Device selection DIS 00-7F 2
PD07.0-1|* Device selection DO1 00-7F 05
PD08.0-1 | * Device selection DO2 00-7F 04
PD09.0-1 | * Device selection DO3 00-7F 03
Device assignment Setting |
PD01.0-7[*DIA1  |Input signal automatic on selection 1 [ |2000000-00000FF0 00000000
Input filter
PO1LO |* | Input signal fiter selection ] ] 0-87: 3.500ms j
ALM output
PD14.1 |* Selection of output device at warning occurrence 0-1/0 : WNG signal tunON v
Analog monitor
PC09.0-1 Analog monitor 1 output selection 00-1F 00=Servommrspeed(j
PC11  |MO1 Analog monitor 1 offset -999-999 0
PC10.0-1 Analog monitor 2 output selection 00-1F 01=T°fqueortfmst(*8j
PC12  |MO2 Analog monitor 2 offset -999-999 0
Stroke limit function
PC19.0_|* [AL. 099 Stroke limit warning] selection 0-1/0 : Enabled -
PD41.2 |* Limit switch enabled status selection 0-1/1: Only enabled in hoi v
PD41.3 |* Sensor input method selection 0-1/1 : Input from control v

(c) Parameters of the Motion module
1) Setting of the network I/O
Double-click "Network I/0" in the navigation window of the motion control setting function.
On this screen, label the input signal of the remote input module. Check the checkbox of
RX0 and RX1, and click the [Create Label] button.

V8 Network /0 X

Data Type Label Name | Gomment
19216831 | MR-J5-G MR_J5 G 001 I |
7777777 NZIGN251-32D__| NZ2GN2S1 32D 001 _JEntire Device | |
NZ2GN2S 1.32D_001_RX0_ External input signal X0
NZ2GN25132D 001 RXI_ | External input signal X1
NZ2GN2S1320 001 RX2. | External input sienal X2
NZ2GN2S1.32_001_ RX3_ External input signal X3 |
NZ2GN251.32D_001_ RX¢_ External input signal X4
NZ2GN2S1_32_001_RX6_ External input signal X5 |
NZ2GN2S132D 001 RX6. | External input signal X6
NZ2GN2S1320 001 RX7. | External input sienal X7
NZ2GN2S1320 001 RXB. | External input signal X6 |
NZ2GN25132D 001 RXS_ | External input signal X8
NZ2GN2S1_32D_001_RXA_ |External input signal XA |
NZ2GN2S132D 001 RXB. | External input signal XB
NZ2GN25132D 001 RXG. | External input signal XG
NZ2GN2S1320 001 RXD_ | External input signal XD |

Check RX0 and RX1 of the
connected remote input module.

Registers the 1/O data for cyclic communication between the motion module and the device stations under its management, as labels. a

Executing ‘Create Label registers only 'Labeling Target' data to the global label list (NW+Global)
After executing Create Label you are unable to restore the label registration data before creation.

@]
(@]
(=]

Contents edited in this window are not saved in the project and are only kept while the project is open.
After the project is re-opened, the label registration data on the elobal label list (NW+Global) will be reflected in the displayed data.

Update Network Configuration Info

Create Label
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After the label is generated, the "NW+Global1" group will be added in "Global Label" in the

navigation window.

2) Axis parameters

On the "Axis Parameter Setting" window, set "Target" of "Upper Limit Signal" and "Lower

Limit Signal" as follows:

|In|3ut the Setting Item to Search

| |y

"R
=< Feal Drive #xis
E| Axiz Information
(- fiiz Mo
Axiz Parameter Constant
----- Station Address Setting
----- fxiz Type Setting
----- Upper Limit Signal
----- Lower Limit Signal
----- Control Cyzle Setting
----- fbsolute Position Reference Settir
----- Abzalute Pozition Management Ser
----- Ring Counter Enabled Selection
----- Rirg Counter Lower Limit Value
----- Ring Counter Upper Limit Walue
----- Slawve Emulation Enabled
----- Torque Limit Maximum Value
----- Megative Direction Torque Limit In
----- Pozitive Direction Torgue Limit Inif
----- High-zpeed Maode Setting
- Axiz Parameter
@ Real Encoder Axis
= . Virtual Drive dxis
1 Virtual Encoder fxiz
2B Virtual Link Axis

B

-
-
-
-

Select Folder

Dizplay &l Data

Ttem | Peeiz000 1

fixzis Mo 1

= Axis Parameter Constan Expands settine values at axis vari

Station Address Setting 192.16%.3.1
fiziz Twpe Setting 0:Real Drive fxiz
= Upper Limit Signal

=] =ienal

[ Target (WARINZ2GH251_32D_001_RHDE
Sienal Detection Met 1:Detection at FALSE
Compenzation Time 00 =
Filter Time 0o s

= Lower Limit Signal

=] =ienal

[ Target [WARINZ 2GM251_320_001_Rx1
Sienal Detection Met 1:Detection at FALSE

Compenzation Time 00 =
Filter Time 0o s
Gontrol Cycle Setting  0:0perate in the First Operation Gy
fibzolute Position Refet 3Feed Machine Position
fibzolute Position Maka - 1:Automatic Setting (Acquire from
Fing Gounter Enabled = 0:Dizabled
Ring Counter Lower Lin - 1000000000010
Ring Counter Upper Lir 100000000000
Slave Emulation Enable 0:Dizabled

Source

Source Data Type

Target Setting X
Ttem Setting |
Source Type {Gilobal Label v

NZ 2G2S 1_320_001_FH0

o] 4 Cancel

Set as above for all axes that use hardware limit signals.
Change the signal detection method to "1: Detection at FALSE" because the normally

closed contact is used.

(d) Operation check

A

Write the program, and check whether ON/OFF of each signal can be monitored with "Upper
limit signal status" and "Lower limit signal status" of the axis monitor.
To restore the value within the limit range, perform an error reset once, and then move the
axis to the direction within the range with JOG operation, etc.
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(2) Homing with the DOG signal
In this example, RX2 is used as a DOG signal.

(a) Servo parameters
Set the homing method and the polarity of the proximity dog signal with the following
parameters.

No. ltem

Pr. PT29.0 Device input polarity 1
Pr. PT45 Home position return method

Set the necessary parameters in the following table according to the homing method.
(The parameters that require setting vary with the homing method.)

No. ltem
Pr. PTO5 Home position return speed
Pr. PT06 Creep speed
Pr. PTO7 Home position shift distance
Pr. PT08 Home position return position data
Pr. PT09 Moving distance after proximity dog
Pr. PT55.0 Home position return deceleration time constant selection
Pr. PT56 Home position return acceleration time constant
Pr. PT57 Home position return deceleration time constant

(b) Parameters of the Motion module (setting of the network I/O)
Double-click "Network 1/O" in the navigation window of the motion control setting function.
On this screen, label the input signal of the remote input module. Check the checkbox of RX2,
and click the [Create Label] button.

IP Address Model Name: Device Label Data Type | Labeling Target| Data Type | Label Name/Definition Name of-* ~
MR-J5-G MR_J5 G 001 Entire Device B

NZ2GN251-32DT

NZ2GN2S1.320T_001

NZ2GN2S1_32DT_001_RX0 External input signal X0

NZ2GN251_32DT_001 RX1 External input signal X1

NZ2GN251_32DT_001 RX2 External input signal X2

NZ2GN2S1_32DT_001_RX3 External input signal X3

s NZ2GN251_32DT_001 RX§ External input signal X8
NZ2GN251_320T_001 RXG External input signal X5

NZ2GN251_32DT_001 RX6 External input signal X6
Check RX2 of the connected NZ2GNZS1_8207_001_RX7 External input signal X7

. NZ2GN25 13207 001 RX8 External input signal X8

remote input module. NZ2GN251_320T.001_RX External input signal X3

NZ2GN251_32DT_001 RXA External input signal XA

NZ2GN25 13207 001 RX8 External input signal XB

Prf+Global NZ2GN251_320T_001 RXC External input signal XC
En+Global i NZ2GN2S1_32DT_001_RXD External input signal XD
Gr+Global

Register the 1/O data for the cyclic communication between the motion module and the slave device under motion module management as a label.

Executing 'Create Label' registers only ‘Labeling Tareet' data to the global label list (NW‘GInhaI)
Unable to restore the label registration data before creation after executing 'Create Label"

Edited contents in this window are not saved to the project and are only kept while the project
Aiter the project is re-opanedl the label registration data in the elabal lbel list (NW+GlSbal) will b reflected to the displayed data.

Update Network Configuration Info Create Label

After the label is generated, the "NW+Global1" group will be added in "Global Label" in the
navigation window.
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(c) Programming with the Motion module
1) Right-click "I/O Data" in the navigation window of the motion control setting function, and
select [Add New Datal.

MNavigation

A

" Add New Data... Ins
Mew Folder Cirl+Shift+N

ogra Expand/Collapse Tree
& FB/FUN

2 5 Label

Set as follows:

New Data X
Basic Setting
Data Type B 1/0 Data Izl
(Data Name) DOG < Set any data name.
Detailed Setting
External Signal Setting
Data Type Input Signal E
Source Type Global Label — % Select "Global Label". ‘
Source Data Type
NZ2GN2S1 320,001 R 4———
Signal Detection Method HighLevel El
Compensation Time[s] 0.0
Filter Time[s] 0.0
Set the global label of RX2. ‘
OK I l Cancel ‘

2) Enter the I/O data name set in (2) in the AbsSwitch input of MC_Home.

JiHoming

MC_Home 1 ¢
frisiz AwisO001 . dxisRef,
Execute:= bHaming .
Fosition:= 0.0 ,
fhsiwitch:= DOG , <4—— Enter the I/O data name.
Options:= 0 ,
Dane=* hHomeDone .
Error=> hHomeError
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(d) Programming with the PLC CPU module
1) It is necessary to define an MC_INPUT_REF type structure to the PLC CPU module.
From the [Library] tab in the element selection window on MELSOFT GX Works3, click
"Library" — "MotionControl_RD78 ****" — "Structured Data Type".
Select "MC_INPUT_REF", and drag and drop it onto "Structured Data Types" under
"Label" in the navigation window.

Navigation Element Selection nx

(Find POU) &8 &
L~ ¢ [ 5% 0 X | ap
User Library
= Library
= L.g MotionControl_RD78_1.01B MotionControl_ff
|G FB
= (33 Structured Data Type
% AXES_GROUP_REF
% AXIS_REF
% FILE_LOCATION
% INSTANCE_ID
% MC_CAM_ID
% MC_CAM_REF
i MC_INPUT REF
% MC_TRIGGER_REF
= & Structured Data Types 'g PROFILE_DATA

i & PROFILE_ID
i % SIGNAL_SELECT
L 4% TARGET_REF
i
o @D
(% Parameter MC_INPUT_REF
[Version]
00A
[Last Change]
2019/08/20 16:21:41
[Comment]
™= Navigation Connection Destination POU List | Favorites | History | Module  Library

2) "MC_INPUT_REF" and the structures of the member ("TARGET_REF" and
"SIGNAL_SELECT") are registered.

—
i !
=
i !
=
i
-
=
i !

G MCINPUT ReF

o %, Parameter
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3) Prepare an MC_INPUT_REF type structure in the label of the PLC CPU module.
The label can be registered in either the global or public label.
The label name is "DOG" in this example.

Global [Global Label Setting] n
|<Filter> | Easy Display [« Digplay Setting Check.

| | Label Name | Data Type L Class |_Assien (Device/Label) | Initial Walue | _GConstant Enelish(Display Targe t

| 1 |DOG |MCINPUT REF | .. [VARGLOBAL - [Detslled Setiing pOG

[ 2 | | || KA | | |

4) Set the member of the MC_INPUT_REF type structure with the program.

<
Set the I/O number of the
MOVP .
L Motion module to
TRUE EN END )
3 DOG.Signal.Source.StartlO.
—— :
4 3 6 <
Set the label name of RX2
STRRUMAE NS L with Unicode character
EN END -
= string in
(IvaRIZ2GNeS1 320001 R J=— s d —~{ DOGSigralSource Tarest DOG.Signal.Source. Target.
" 12 -
5) Write MC_Home to the program.
MC Home 1
l G_bHemingCMD hilia
I : : Execute EHomingDone
Posi s
= o Y Enter "DOG" (the
[ ([T)_ A@wtdﬂ}: Active MC_INPUT_REF type structure
Options CommandAborted setin 4)) in AbsSwitch.
o
22
ErroriD
RD78.0000 Axis0001 Axis Ref Adis

20

(e) Operation check
Write the program, and make sure that homing is correctly executed with the specified
homing method.
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APPENDIX 2 Precautions When the Absolute Position Detection is Used

When the absolute position detection system is used, be careful of the following items.

(1) Setting of the servo parameters
Change the following two servo parameters:

No. Item Setting value

Pr. PA03.0 [ Absolute position detection system selection 0: Disabled — 1: Enabled

Pr. PC29.5 [[AL. OE3 Absolute position counter warning] selection 1: Enabled — 0: Disabled

(2) At the first power-on
After the absolute position detection system is enabled, [AL. 025.1 Servo motor encoder —
Absolute position erased] occurs at the first power-on of the servo ampilifier.
Wait for 5 s as the alarm occurs, and then cycle the power.
After that, execute homing.

(3) Conditions that cause absolute positioning data to be erased

* Homing was not executed

* Homing is in execution

* Alarm [AL. 069 Command error] has occurred

» Alarm [AL. 025 Absolute position erased], [AL. 02B Encoder counter error], or [AL. OE3
Absolute position counter warning] has occurred

» Electronic gear ([Pr. PAO6] or [Pr. PAQO7]) has changed

* The settings for [Pr. PAO3 Absolute position detection system] have changed

* [Pr. PA14 Travel direction selection] has changed

« [Pr. PAO1.1 Operation mode selection] has changed

APP - 23



APPENDIX Quick Start Guide

APPENDIX 3 Checking the Firmware Version

For the firmware version of each PLC CPU module and Motion module, confirm the firmware version using the
following screen.

| Product Information List X
Module a
Imo IP Address | IP Address | Synchron Firmware Production
n (Port 2) (Portl IPv4) | (Port2 IPv4) ous Version information
Status
Basic-Power Supply - - - - 00064926C0310161
Basic-CPU - 192.168.3.39 - 76 53257C21A0210131
Basic-I/0 0 - 192.168.3.253 - - 181838 2811A52410410051
Basic-I/0 1 - - - - -
Basic-1/0 2
Basic-I/0 3
Basic-I/0 4
v
Craate File... Cose
v

[Motion module version designation]
181838

'L Basic system software

Boot software

Network boot software
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MEMO
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