AMeL4 for a greener tomorrow MITSUBISHI
& }‘ ELECTRIC

Changes for the Better

Mistubishi Electric Servo System
Motion Module Quick Start Guide

Let's Start!

Quick Start Guide

MELSEC iQ-R Series Motion Module

\%;

Il LlﬁL—m EE‘- it

ol 8

2

= L

LU

Qo)

® \

i

j
j
B
i

B

H
mp
(&)

=]
[>:

NELSERI/O- j5 MELSEC iQ R

Applicable Model
-RD78G
-RD78GH
-MR-J5-G

series







® 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".

~——-——-------—--—------:-:---- --- -vVV/;W- - - ---W-W W V_W:-V,—_W:-YV—W_—_—— \
|( 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 "General Safety Requirements" in 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.

@ In 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.

@ 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. Keep a distance of 100 mm or more between them. Failure to do so may result
in malfunction due to noise.

@ 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.

[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]

AWARNING

@ 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
Safety Guidelines included with the base unit. 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
screw, short circuit, or malfunction. Overtightening can damage the screw and/or module,
resulting in drop, short circuit, or malfunction.

® 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.

® 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 and an
included extension connector protective cover to the unused extension cable connector before
powering on the system for operation. Failure to do so may result in electric shock.




[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. Keep a distance of 100 mm or more between them. Failure to do so may result in
malfunction due to noise.

@ 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.

@ A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.

® 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 this
manual. If not, normal data transmission is not guaranteed.

A-6



[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]

A CAUTION

® 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.

@ 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.




[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. Failure to do so may cause the module to fail or
malfunction.

@ 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.

[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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INTRODUCTION

Please read this manual carefully so that equipment is used to its optimum.
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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

Outputs 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.

[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

(slave station: up to 120 stations (including servo amplifers))

GOT2000

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

CC-LinkIE TSN

SeL L E |

Linear Direct
servo motor drive motor

1/0 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 only and programming by a PLC CPU and the Motion module.
Selectable programming languages vary depending on the controller:
* Motion module : structured text language (ST)
*PLC CPU : 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 only Programming by PLC CPU and Motion module
la 2= n a2 =
1 []

Motion module Motion module
}-H—H—( )'I Axis settings ————« Axis settings
MC_FB_1
’_“_ Mc_FB == M(.:._!:.B_1(
= = |
J ;
v 4
| | | | | |
v \ 4 v v
1/0 control, etc. Motion control 1/0O control, etc. Motion control

(1) Programming by a PLC CPU 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 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 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 only (Chapter 4), and
programming by a PLC CPU and the Motion module (Chapter 5).

( START )

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

SERIEE Parameter settings Parameter settings

* Creating a project

» Network configuration
» Parameter settings

. Programming b
Programming by u E PL(?CPU angd ¥ * Motion control setting
PLC CPU only Motion module + Axes group setting
* Labels

* Public labels

Chapter 4 Chapter 5 Programming

» JOG, homing
* Positioning

« Linear interpolation control

* Synchronous control

Checking operation Checking operation 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

(3) Servo amplifier

Manual title

Manual No.

MR-J5 User's Manual (Hardware)

SH-030298ENG

MR-J5-G/MR-J5W-G User's Manual (Introduction)

SH-030294ENG

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
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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 Motion module RD78G

Molded-case
circuit breaker
MCCB

Magnetic
contactor Servo amplifier CC-LinkIE TSN
M MR-J5-G

Ethernet

cable Servo amplifier

MR-J5-G

s

Cable for the
rotary servo motor

Servo motor
HK-KT series
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2.3 System Components Preparation

Quick Start Guide

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

Motion module Engineering environment ‘

RD78G4

“-|
@

MR-J5-10G

Main base unit

R35B

Cable for the rotary servo
motor

MR-AEP2CBL2M-A1-L

[E————_=

Molded-case circuit breaker
(MCCB)

MELSOFT GX Works3

Engineering environment

Programmable Controller
Engineering Software

MELSOFT GX Works3

er Servo motor ‘

Servo amplifi

HK-KT13W

Power supply module

R61P

Ethernet cable

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

Magnetic contactor
(MC)

CPU module

R04CPU

USB cable

MR-J3USBCBL3M

o= u

Circuit protector
(CP)
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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

RO0OCPU/R01CPU/R02CPU 14 or later

PLC CPU module | Firmware update information file ESSEPU/ROSCPU/M6CPU/R3ZCPU/R1ZOCPU 46 or later
RoOENCPU (Nete-1) 46 or later

Network boot software 04 or later

Motion module | Boot software RD78G/RD78GH 04 or later
Basic system software 09 or later

Servo amplifier Firmware for CC-Link IE TSN-compatible servo amplifier MR-J5-G A7 or later

(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 1.065T or later
Motion control setting Software to set and monitor the Motion module 1.011M or later
MELSOFT MR Configurator2 Servo amplifier setup software 1.105K or later
MELSOFT GX LogViewer An easy-to-use tool tF> displa)f and analyze large-capacity data 1.106K or later

collected by the logging function of a module

[Profile]

Item Description Version

Profiles for MELSERVO-J5 series CC-Link IE TSN-compatible

Profile for MR-J5-G ) 02 or later
servo amplifier

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

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
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2.4.2 MELSOFT GX Works3 installation

(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) 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. MNote-)

(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.

[POINTS]
Motion control setting and GX LogViewer can be installed from the MELSOFT GX Works3 DVD, but they

are not included in MELSOFT GX Works3 update module.

When updating MELSOFT GX Works3 by using the update module, also update Motion control setting
and GX LogViewer separately.

Please contact your local sales office for the update module.
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2.4.3 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 | Window Help Register Profile X
Memory Card vi@ QI
Chec i Look in: |§| Documents j ¥ B2
;} Mame - Date medified Type
E 00002 MR-15-G 2 en.CSPP 2020/07/30 17:00 Compress
Quick access s
% OxD002_MR-J5-G_2_ja.CSPP 2020/07/30 17:00 Compress
A 9 0x0002_MR-J5-G_2_zh-Hans.CSPP 2020/07/3017:00  Compress
Desktop
Libraries
[ Profile Management 3 Register.. This PC
Configuration Management 13 Delete... Lé
. o Netwark
Shortcut Key.. < >
8 [t File name: [x0002_MRJ5G_2_en CSPP = (e )
Files of type: |AII Supported Formats j Cancel
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2.4.4 MELSOFT iQ-R Series Motion Module FB library

To create programs with the PLC CPU, 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.

Project | Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help
] = Cub-N oo | Y B B | 0 P | | A
B Open. o0 B b B i T EEA .

Close
B Sae Crl+S

Save As...

Delete...
Project Verify...

Project Revision >

MELSOFT GX Works3 X

o Library is registered to the list.

Specified files is imported to the GX Works3.
To replace the library with the one imported before, please
execute ‘Reqgister to Library List

Change Module Type/Operation Mode...
Dsta Operation
Intelligent Function Module

Open Other Format File

Library Operation Export Library(S)...

Security Register to Library List » User Library...
Printer Setup... L Delete from Library List Library...
g€ Setup.. Tpdate the Display Tmormation of Library
Print Preview... Update Library POU...
& Print.. Ctrl+P

Help(M)...
Recent Projects(K) 3
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

B8 Register Library to Library List » Element Selection
(Find POU) B - 1w
“— v 4 » ThisPC » Documents » MotionControl RD72G_1b v & Search MotionControl RD78G... @ x ‘ Er
5 M
Organize Mew folder =~ W @ UserLibrary o
= Library
A Name - Date modified Type Size 1 Lg MotionControl_RD78_101B  MetionCentrol_RD73
# Quick access S
- |_] MotionControl_RD78_1.01B.mslm 2020/07/30 16:11 MSLM File 4133KB = ). Management
|=| Documents 18 MC_AbortTrigger Touch Probe Disabled
& MC_CamTableSelect  Cam Table Selection
‘ Downloads o 8 MC_GroupDisable Axis Group Disabled
] Pictures & MC_GroupEnable Axis Group Enabled
& MC_GroupReset Axis Group Error Reset
9-6 18 MC_GroupSetOverride  Axis Group Override Chi
& MC_Power Operation Available
999 temp & MC_ReadParameter  Read Auis Parameter
J», Music v 8 MC_Reset Podis Error Reset
& MC_SetOverride Axis Override Change
Ny MC_SetPosition Current Position Chang
File name: 78_1.01B. V| Library (*.mslm v By
= MotionControl RO76_1.018.msim oG ) & MC_TouchProbe Touch Probe Enabled
— & MC_WriteParameter  White Axis Parameter
ance 8 MCv_AllPower All Axes Operation Avail
& MCv_ChangeCycle  Current Value Change p

 MCv_MotionErrorReset ~ System Error Reset
& MCv_SetTorqueLimit  Torque Limit Value:
© ) Operation-Individual

& MC_Camin Cam Operation Start
& MC_Combineixes  Addition/Subtraction Pe
8 MC_Gearln Gear Operation Start
& MC_Groupstop Group Forced Stop
& MC_Home OPR
& MC_Movehbsolute  Absolute Value Position
& MC_MoveRelative Relative Value Positionir .,

MC_Power

[Version]

[Last Change]

2019/11/1419:1435
[Comment]

POU List | Favorites | History | Module Library
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____________________________________________________________________________________________________________________________________|]
2.5 Module Installation
(1) Installing a battery

The Q6BAT installed in the CPU module is shipped with the connector disconnected.
Connect the connector with the following procedure.

%/ Connector

1) Open the battery cover located on the bottom of the 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.

ltem Applicable wire size

Control circuit power supply

1.25 mm? to 2 mm?2 (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 mm2 (AWG 14)

(3) Rotary switch setting of the servo amplifier
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.

1 I " it AL
Rotary switches of the servo amplifier Network basic” screen for the servo amplifier
= s o e

pwu P address setting 0-1 [o°: Use rotary switch <0 : Use rotary switch _-l
stz paidms 5 Fs: 2t
NPAOS | For manufacturer setting (00000000-FFFFFFFF (COAS 03FE COAS 03FE
e
NPAO8 _ Host name 63 characters
For manufacturer setting
e prre e o
e T =
NPA11l |For manufacturer setting 1-255 210 210

SW1  SW2 i e e won o

Confirm [0: Use rotary switch]
is selected.

Set the fourth octet
by the rotary switches
(01to FE)

\ 4
[ 19216831

(4) Connecting the cables
Connect the Ethernet cable and the cable for the rotary servo motor.
Connect the USB cable between the personal computer and the CPU module.

2-9
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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

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 slave station is performed normally after the
parameters and programs are written and the power supply is cycled, the ERR LED turns
off.

2-10
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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

v

¢ SW1 SwW2
_’ '-‘ Controller not connected
[ |
* Controller power on
(Network communication start)
)
Ll
Controller not connected
(Initialization communication in progress)
b to F: Data not linked
P : H to J: Cyclic communication in progress
-
-, Controller is connected
_F _
ot : LED Off: Indicates ready-off and servo-off status.
‘ : [YO] is turned ON.
1 - . +
[ | ' LED Blinking: Indicates ready-on and servo-off status.
¢ : A servo-on program is executed.
- v
~ : : : ® LED On: Indicates ready-on and servo-on status.
o'

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
- o -
5 - Ve 1 _J )
A B g > > 22 [ Dol g
After 1.6 s After0.2 s After 0.8 s After0.8 s After 0.8 s After 0.2 s
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]
e e R AN
1T |t FRK okt !,
B-axis servo status C-axis servo status
IP address A-axis servo status B-axis servo status
Servo status A-axis servo status

2-1
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(7) Status LEDs

388

SW1 Sw2

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.
SFTY Green OFF: Indicates that the functional safety cannot be activated.

ON: Indicates that the functional safety can be activated.

2-12
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3. PARAMETER SETTING
3.1 Parameter Setting Procedure

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

MELSOFT GX Works3

3 Creating a F’roject Motion Control Setting Function

Creating a Project "% 3 3 Connecting a Personal
Computer and a PLC CPU
Module

3.4 Initial Setting

3.5 Creating a Module
Configuration Diagram

4 3.6 Network Configuration
Network Setting »1'® 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

)' > 3.12 Axes Group Setting
3.13 Labels
3.14 Public Labels
3.15 Writing to a Motion Module)

v

Motion Module Seting

v
‘ Saving a Project ‘ -{3.16 Saving a Project }

4
‘ 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].

5 MELSOFT GX Works3 — O X
i Project  Edit  Find/Replace Convert View Online Debug Recording Diagnostics Tool Window Help

(D S YL — -0l .

B 0l 1 ] G | B | o [P

PR En R [ ERERER iy | &

& e o X ar
Display Target: ~

Project Verify...

Project Revision »

Change Module Type/Operation Mode...

Data Operation

Intelligent Function Module

‘Open Other Format File

Library Operation

POU... |Favor.. | Hist.. | Mod... | Library

1 x

Security

Input the Configuration Detailed Infor...

Printer Setup...

Page Setup...

Print Preview...

Print...

Recent Projects(K)

Start GX Works2
Exit(Q)

= Output |ER[IEN=S

™ Connection Destination

| NUM g

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

New X
[Setting example]
Series: RCPU
free i Ros v Type: Select the PLC CPU to be used
Program language: Select the language to be used

Series il RCPU -

Program Language Do not Spedfy s

Cancel

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

MELSOFT GX Works3

Add a module,
[Module Name] RO4CPU
[Start 1O Mo.] 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 Connecticn 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 (Onling)...

Watch

User Authentication...

Specify Connection Destination Connection

PC sde TF E'E %*

No Spedification

N

L

Board

Serial CCIE Cont ccdink
UsE. NET/10(H)
Board
i:}

I

PLC CCIE Cont CCink
Modue  NET/10(H) Module
Module

b

Other Station
(Single Network)

g O

Ethernet CC IE Field
Board Board
Ethernet. 24
Module

i

Other Station
[Co-existence Network)

CCIECont CCIETSM  Ethemet

NET/10(H)  CCIEField

CCIECont CCIETSM  Ethemet

NET/10(H)  CCIEField

Accessing Host Station

Multiple CPU Setting

TargetPLC
= g y g g
System = = =P S Mot Specified
1 2 3 4

TmeOut(Sec) [0 | RetryTmes [0 |

.

CCink c24

.

CCink c24

Specify Redundant CPU

iQ-R Series
Bus
soT CCIE Head Module
TSN/Field
Module

I

PLCMode | RCPU

Connection Channel List...

CPU Mogule Direct Coupled Setting

Connection Test

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 items 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 *
o Successfully connected with the ROSCPU.
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3.4 Initial Setting

3.4.1 Initializing a PLC CPU module

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.

Cnline | Debug Recording Diagnostics CPU Memory Operation *®

Current Connection Destination-: ®
Read from PLC...
Write to PLC...

Verify with PLC...

&
L

Remote Operation(5)... Davica/Label Mamary

Safety PLC Operation... 3 Fil= Storage Area
Redundant PLC Operation(G) (3
[ CPU Memory Operation.. ]—}
Delete PLC Data...
User Data 3
Set Clock...

64/256KB

Manitor 2

FB Property Management (Onling)...
Watch 2

Detail | Initizlization(E) l Refresh{l)

User Authentication... 2

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

MELSOFT GX Works3 MELSOFT GX Works?

Initialize the selected memory.

! Are you sure you want to continue? o Completed.
Each memory will be in a status as following after
initialization.

- Program Memaory/Data Memory: Delete all the folders,/files _ .
* Execute the initialization and delete the event history
when the event z 2
history file exists in the initialized target destination.
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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 Main Base(R358) X
[ systemMonitor. > = T XN [
Sensor/Device Monitor.. ST0P - -
) . Main Base(R358) 5
Recording Monitor.. -7| 1l Power Supply oo | yoi | yoz | yo3 | 1/o4
Module Diagnostics (CPU Diagnostics)... Start 1/0 No. . E! 0000 | 0020 0030 | 0040 | 0050
Extension Base
Ethernet Diagnostics... =
) Uninstall Points - BN 52 Point 16 Point. 16 Paint! 16 Point| 16 Paint
CC-Link IE Control Diagnestics (Optical Cable)...
CC-Link IE Contral Diagnostics (Twisted Pair Cable)... Extension Base e -
CC-Link IE TSN/CC-Link IE Field Diagnostics... i
. Ermor Status
CC-Link IEF Basic Diagnostics... —

MELSECNET Diagnostics... Uninstall

CC-Link Diagnostics...
Extension Base

Simple CPU C tion Di stics...
imple ommunication Diagnostics. Uninstall

Module
Configuration

Extension Base
Uninstall
Control CPU
Extension Base Network
Information -
Uninstall S
BT Ees = Event Hisory Error Status Legend
Uninstall A major A Moderae A Minor 5
® Unit/Base Access Error o=
2) Check the firmware version.
Product Information List *
Network Network Module
(IJ%";GJ Informatio | Informatio (Eﬁ'}m) (]F:':)Jr?g‘im) Synchrono | Firmware Version
n (Port 1) | n (Port 2) us Status
Basic-Power Supply | SN = O —
Basic-CPU - - - 192.168.3.39 - - 46
Basic-I/0 0 - 1-0 - 192.168.3.253 - - 040409
Basic-1/0 1 - - - -
Basic-1/0 2
Basic-1/0 3
Basic-1/0 4
< >
Crzate Fil... Clos=.
v

[Motion module version designation]

040409

T Basic system software

Boot software
Nertwork boot software



3. PARAMETER SETTING Quick Start Guide

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.

>

Mavigation 4 x [El Module Configuration X
{Find POL) Ho |

% |2 R Al -
Liv |92 0 K |
oy Targets Al v

Analog Output -

Temperature Input

Temperature Control Module
Mation Module

B RD78G4 4 Aes CC-Link [ETSN
B | RD7EG8 & Axes CC-Link [ETSN
B | RD7EG16 16 Axes CC-Link IETSN
B | RD78G32 32 Axes CC-Link IE TSN
| RD78Ge4 64 Axes CC-Link IETSN

L RD78GHY 128 Axes CC-Link IE TSN
B RD7EGHW 256 Awxes CC-Link IE TSN
Simple Motion

Pulse 1/0, Positioning

Energy Measuring Module

Information Module
Network Module W

RD78G4
[Cwverview]
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
v
< > POU List IFavontesJ Hl;lnry] Mndu\el leraryl

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

88 MELSOFT GX Works3 (Untitled Project) - [Module Configuration ] - o X MELSOFT GX Works3
i Project | Edit | Find/Replace Comvert View Online Debug Recording Diegnostics Tool Window Help - Y
SOBRe Uk atz 1 @@ TP M AL ix@Eea f\  Fxene prameser
- Redo ey = |\, Are you sure you want to continue?
s S| e B [ B Hafo =l
&% &% cut Carl+X | [Caution]
Cw ChlaC - (1} f other PLC CPU module is deleted, refresh setting
Navigation o niiguration * between multiple CPUs will be deleted.
G | B B Pote e ~ | Find PoU EYA (2) Interiink transmissien setting will be deleted if the following
Delete ‘operations are exscuted for the module Which can use
a e Liv | 5% 0 X | e interlink transmission setting.
et - When the module is deleted
Prog  Bring to Front Display Targets Al ~ - When the start /0 No. is changed
& ro A Analog Output ~ - When the control CPU is changed from the host CPU to the
other CPU.
Te ature Input
e Module Status Sefting (Empiy) = (3} Redundant madule group setting will be deleted if the
&l e cmperature Control Mockie following operations are executed for the module which can
SYPNE T  Display Module Information Motion Module use the redundant module group setting.
F Check 5 o) || RO78G4 4 Axes CC-Link [ETSN - When the module is deleted
= ¢ P > RD78G8 8 Axes CC-Link IE TSN o - When the start I/O No. is changed
} & Fixis) r Teoe P ———— > - Wihen the cotrol CPU 1< changed from the hcst CPU tothe
" Sri e i s L4 Detailed Configuration Information Input Window | | RD78G32 32 Axes CC-Link IE TSN {4) Conled module parameters and module extended
s || RD78Gs4 64 Axes CC-Link [E TSN parameters are copied to the pasted module,
B RO78GHY 128 Axes CC-Link IETSN The setting value will be default ones for the following cases.
BIROTEGHW 256 Axes CCLink ETSN - When the station type is different between copied module
and pasted module
Simple Motion
= - When the module that was copied in different project was
Pulsc 1/0, Positioning pasted.
Encrgy Measuring Module
Information Module.
Network Module .
RD78G4
[Overview)

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

> | pouList [Fevorites] History | Module ] Library

Ro4 Host | |

jon Destination
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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 MELSQFT GX Works3
Forthe contral CPU to use CC-Link IE TSN module of host PLC, @  Addamodue.
! setting 'Extended Mode (iQ-R Series Mode)' is required for [Module Name] RD78G4
Link Direct Device Setting of CPU Parameter, —r "' [Start I/0 No.] 0000

Do youwant to change the setting?

Module Setting Setting Change

Sample Comment:Use

[ Do Mot Show this Dialog Again
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3.6 Network Configuration

Quick Start Guide

Set slave devices, 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

o

0000:RD78G4 Module Parameter

S | 5= 4 | an

ﬂ Medule Parameter (Network) ¥

Settine Item List

finput the Setting Tem to Sear| |y

Metwork Gonfiguration

8 Refresh Settine
Metwork Topology
Gommunication Period
Garnection Device Infg
Slave Station Setting

[ Application Settings

fon

[ Station Type
Station Type
=] Network No.
Network No 1
= Station No /1P Address Setting
=) Station Mo.
Station No.
) IP Address
IP Address
Subnet Mask
Default Gateway

Master Station

1

192 168, 3. 253

Set the station type

<

Item List  Find Result

Check Restore the Default Settings

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

|Input the Setting Item to Search

2

Ttem Setting

(= Network Gonfiguration Settings:

Network Confrguation Scifngs
= Refresh Settines

“y Required Settings

Refresh Settings

Bazic Settings
Network Configuration Settings)

= Metwork Topoloey
Metwork Topology

& Refrech Setting
Metwork Topology
Communication Period Setting
Connection Device Information
e Slave Station Setting
-5 Application Settings

<

=] Communication Period Setting
=] Bagic Period Settine
Setting in Units of fus

System Reservation Time
Cyelic Transmission Time
Tranzient Tranzmission Time
= Multiple Period Setting
MNormal-Speed
Low-Speed
=] Gonnection Dev ice Information
Authentication Class Setting
[= Slave Station Settine

Dizconnection Detection Settine

Item List Find Result

Communication Period Interval Setting (Do not Set it in Ur 1000.00 us
Communication Period Interval Setting {Set it in Units of 11000.00 us

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

<Detailed Setting’

Line/Star

Mot Set

2000 us
50000 us
48000 us

wd
w16

Authentication Clazs B Only

4 times

Check. Restare the

Default Settines

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.
S8 CC-Link IE TSN Configuration (Start 1/0: 0000) [m] s
i CC-Link IETSN Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting
Connected/Disconnected Module Detection Detailed Display i Module List *
Mode Setting: online Assignment Method: CC-Link [ETSN Selection | Find Module | 4 ¥
Cyclic Transmission Time (Min.): - us Communication Period Interval (Min.): - us gl | 1| e
RX Setting | RY Setting | RWr Setting |3Ww Setting L
A No. Model Name STA%|  Station Type Mntg‘;tc‘snntrn\ g a g General CC-Link IE TSN Module
Points Points Points Points B CC-Link IE TSN Module (Mitsubishi Ele
v E 0 Host Station 0 Master Station O Master/ Local Module
1 MRI5-G 1 Remote Station 24 20 s
Motion Module
[Remotestaton [ W [ | [ 2] Bl | & cora000 Series
DC Input
Transistor Output
Analog Input
Analog Output
General purpose Inverter
B General-Purpose AC Servo
—m Single AxIs 0.1 to
. B MR-15-G-RI Single Axis 0.1 to
Drag & drop tWIce B, MR-15W2-G 2-Axis Unification
EL MR-15W2-G_B_A 2-Axis Unification
g, MR-I5W3-G 3-Axis Unification
< > EL, MR-15W3-G_BC_ 3-Axis Unification
= I/ 0 Combined
STA#1 STA%2 B
1 1
Host Station . .
i i
E‘:, Hf:. [OQutline] ~
Servo Amplifier(MELSERVO-5 Series)
1‘. 1'.. Single Axis
MR-J5-G [Specification]
CC-Link IE TSN Class B
Output rated voltage: 3-Phase 0 to
< > |240vAC w

(Note): When adding devices which are not listed in the module list, register the profiles.
(Refer to Section 2.4.3.)

[POINTS]

STA#3 Sub IDO
1
: ER
ﬂ[" - ﬁl"
H H
i d
ok | Ok
MR-J5W2- | MR-153W2-
G G_B_Axis

A-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

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.

i CC-Link IETSN Configuration | Edit View Closewith Discarding th MELSOFT GX Works3

[ Change Module

»
rtion Detailed Batch set default pattern of PDO mapping.
Change Transmission Path Method  » |

- Cannot set PDO mapping in the slave station when the points of RWr/RWw Setting is less than the

- us used points of default pattern. Please check that it has been set correctly.
N - Please set it in PDO Mapping Setting screen when you want to set it other than default pattern.
Device No. Reassignment... Taz Station T - Please uncheck "Batch set default pattern only when PDO mapping is unset slave station.” when
Batch Setting of PDC Mapping > setting the PDO mapping setting which has already been set to default pattern.

_ il i fir RV
0 Master Station Clear PDO mapping which has already been set when setting RWr/RWw Setting to blank, unchecking

Check » the "Batch set default pattern only when PDO mapping is unset slave station.” and executing "Batch
1  Remote Station Setting of PDO Mapping”.

Online 3 Remote Station *The module in which RWr/R\Ww Setting cannot be set to blank is not the target.

N 5 - This operation may take several minutes.

Close with Discarding the Setting

Close with Reflecting the Setting Do you want to execute?

D Batch set default pattern only when PDO mapping is unset slave station.

Host Station

E (EEEE M
E (EEEE @

=
=
]
&
=
=
&
]
&

[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 controller and the slaves in cyclic communication (PDO communication).

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 1/0O modules.

EBL CC-Link IE TSN Configuration (Start I/0: 0000) O X
i CC-Link [ETSN Configuration  Edit  View Close with Discarding the Setting Close with Beflecting the Setting
Connected/Disconnected Module Detection Detailed Display ipiodulelList -
Mode Setting: online Assignment Method: CC-Link IE TSN Selection 1 Find Module] My Favorites |
Cyclic Transmission Time (Min.): - us Communication Period Interval (Min.): g ]| E’E\
RX Settin RY Settin:
A No. Model Name STA% Station Type M”“(_‘;gt?“””“‘ = g DCnpl ~
e Paints Paints Transistor Output
= B8 | 0 Host Station 0 Master Station Analog Input
B. 1 MRISG 1 Remote Station Analog Output
B. 2 MRI5G 2 Remote Station Foram T
B General-Purpose AC Servo
B. MR-15-G Single Axis 0.1 to
B. MR-15-G-R1 Single Axis 0.1 to
< > B. MR-15W2-G 2-Axis Unification |
PR P B. MR-ISW2-G_B_Axis  2-Axis Unification |
R s B. MR-ISW3-G 3-4is Unification |
T B. MR-ISW3-G_BC_Axis 3-Axis Unification |
Host Station &‘ 1/0 Combined v
U
. =]
2 =
5 2
MR-15-G
< >

3-11
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3.7 Servo Parameter Setting

There are two methods for writing parameters to servo amplifiers.

Writing method Advantage Disadvantage

» Batch-management of parameters
« Setting parameters without
connecting servo amplifiers

« Taking time at the initial

Writing to a PLC CPU by
communication

MELSOFT GX Works3

* 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 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 slave 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 Setting Parameter Automatic Setting
Mo. Model Name PDO Mapping Setting 1P Address
Points Points
v |EB | 0 Host Station [ ] 182.160.2.253
. 20
20 & «<Detail Setting> <Detail Setting> 192.168.3.2
< >
STA#2
1
'
i
]
=
il
MR-15-G
< >

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

#4 CC-Link IETSN Configuration (Start /0 0000) o x
f CCLink [ETSN Configuration  Edit View Close with Discarding the Setting Close with Reflecting the Setting
[ connected/biscannected Module Detecton | Detaied Dispiay HUESIS L
Mode Setting: Online Assignment Method: CC-Link IE TSN Selection \F.nd Module | My Far 4 » |
Cyciic Transmission Time (Min.): T s Communication Period Interval (Min.): [ERES A=
A No.|  Model Hame PDO Mapping Settng | T Address | SubnetMask | LDereut GOT2000)Saries) "
¥ DC Input
| B 0 ot Station 192.168.3.253 Transistor Output
B. 1 MRISG <Detai Settng> 192.168.3.2 e
0. | 2 MRISG <Deai Setting> 192.168.3.1 Analog Output

General purpose Inverter
B General-Purpose AC Servo

ST [ MR-J5-G Single Axis 0.1 tc
Single Axis 0.1 tc
MR-15\/2-G 2-Axis Unificatior
[ MR-15W2-G_B_Axis 2-Axis Unificatior
MR-ISW3-G 3-Axis Unificatior

B. MR-ISW3-G_BC_fxi: 3-Axis Unificatior
1/0 Combined

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.
- Station-specific mode setting: Motion Mode

| Eroro] f wamings

Do you want to continue the process?

\ 4

3-12
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3) Set servo parameters on the "Parameter Setting" screen.

<] MELSOFT GX Works3 - [Parameter Setting] — m} s
i Project Wiew File  Parameter Setting(Z) Parameter Window Help -5 X
=12 I ie]
Project 2 x Parameter Setting X 4.
=8 oo i [m] stationt [vl +Read [B]SetTo Default Jverify [ Parameter Copy & P= oc
= [B, Station1:MR-J5-G(-F| | =
Parameter i F¥%0pen [Msaveas [copy [Thpast= WUndo MMRedo
Network Parame| || = {8 Function display (L
= [B, Station2:MR-J5-G(-F| Commen
Parameter Position/Speed/To | No. Abbr. Name Unit Setting range Station1 Station2 -
Network Parame, Servo adjustments |Device setting Setting Setting
o PDO3.0-1 | = Device selection DI1 00-7F 0A 0A
Servo amplifier dia |PDO4.0-1[* Device selection DI2 00-7F 0B 08
Machine diagnosis |PDO5-0-1 = Device selection DI3 00-7F 2 22
Linear control PD5L.0-1[* Device selection DI3-2 00-7F 52 62,
PD33.0-1[* Device selection DI4 00-7F 2 2c
DD Mator control pnag 51 [= Device selection DIS 007 o )
- Fully closed contre |ppo7, -1 | = Device selection DO1 00-7F 05 05
=R List display PD08.0-1 | * Device selection DO2 00-7F 04 04
Basic PD09.0-1 [* Device selection DO3 00-7F 03 03
Gain/filter Device assignment Setting \ Setting
Extension PDOL.0-7 | *DIAL Input signal automatic on selection 1 000000-00000FFD 00000000 00000000
vo Input filter
Extension 2 PD1LO = Input signal filter selection 0-§|7+ 3.500ms j?; 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 —h
Motor extension  |Analog menitor
Multi encoder PC09.0-1 Analog monitor 1 output selection 00-1F|00 : Servo motor spe |00 : Servo motor spsj
Positicning contro [Pc11 |MO1 Analog monitor 1 offset -999-999 0 0
Metwork setting  |Pci10.0-1 Analog monitor 2 output selection 00-1F |01 : Torque or Wus‘jﬁl + Torque or mrus'j
Positioning extens |PC12 MOo2 Analog monitor 2 offset -999-999 0 0
e O
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 | 1: Only enabled ir v |
<] ”H | B < m | [3] |Posz = Sensor input method selection 0-1{0 : Input from servo |0 : Input from servo. v |1
Ready Unit connection NUM

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 i — 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.

MELCSOET ME Confizurator?

Update the slave parameter with the edited contents.
Continue?

Yes ’ Ho ] [ Cancel

3-13
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5) Click the [Close with Reflecting the Setting] button to reflect the data.

BB CC-Link IE TSN Configuration (Start I/0: 0000) m} X
! CC-LinkIETSN Configuration  Edit  View Close with Discarding the Setting [C\D;e with Reflecting the Setting ]
Connected/Disconnected Module Detection Detailed Display ; Module List X
Mode Setting: Online o R CC-Link IE TSN Selection | Find Modul 4 >
Cydlic Transmission Time (Min.): - us Communication Period Interval (Min.): - us
RX Sefting | RY Setfing | RWr Sefting |RWw Setting
A MNo.| ModelName |STA#| Station Type Mc'tg;g””tf”' L 0 g DC Input "
ion Points Points Points Points Transistor Output
v B8 | 0 Host Station 0 Master SGtio.n Analog Input
IQB 1 MR-I5-G Remote Swt!on 24 20 Analog Output
B. 2 wMRI5G 2 Remote Station 24 20 e,
< » B General-Purpose AC Servo
H. MR-15-G Single Axis 0.
STA#1 STA#2 B. MR-I5-G-R1  Single Axis 0.
T T B. MR-JSW2-G  2-Axdis Unifica
Host Station ) ) .. MR-15W2-G_B_ 2-#ds Unifica
o . MR-JSW3-G  3-Axis Unifica
E,I E . MR-1SW3-G_BC 3-Axis Unifica
= = 1/0 Combined
b | o v
MR-15-G MR-15-G
< >
Cutput X
@-Enono A& Wamning:3

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

MELSOFT GX Works3

Warning(s) in the CC-Link IE TSM Configuration,
Are you sure you want to close the CC-Link |E TSM
Configuration window?

Yes

3-14
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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

Tipit the Setting Ttem to Search flem Bt "
[put the Setting Ttem to Searcl | |y = Network Gonfigaation Setfngs
Netwark Carfiguration Sciigs <Dietailed Setting =
Hr = Refresh Settines
-7 Required Settings Refresh Settines <Detailed Setting>

{8 Basic Settines = D U pads _

- @ Metwork Configuration Settines Network Topoloey Lire/Star
Refresh Setting = Gommunication Period Setting

Metwork Topology = Basic Period Setting

Communication Period Setting
Connection Device Information
Slave Station Setting

Setting in Units of Tus Mot Set
Gommunication Period Interval Setting (Do not Set it in Unitz of lug)  1000.00 us

_ e Gommunication Period Interval Setting (Set it in Units of Tus) 1000.00 ug
"i Application Settings Swstem Reservation Time 2000 us
Cyelic Transmiszion Time B00.00 us
Transient Transmiszion Time 45000 us
= Multiple Period Setting
Mormal-Speed wd
Lam-Speed Fal

= Connection Device Iformation

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

; L Find Result Check. Restore the Default Settings
tem List PN U

Apply

[POINTS]

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

3-15



3. PARAMETER SETTING Quick Start Guide

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.

[ Motion Control Setting Function

i Project [Fdit Finc/Replace Convert View QOnline Debug Jool Window Help
= SiEnheaEREsNARARIT S QAL [T a Qv - g
it lis]=l Y

Navigation 1 x

S [ 55 | g A -

T Project

Medule Configuration
B ™ Program
o & FB/FUN U
B (& Label _ Liv | vr K| e
= @ Device Dsplay Target: Al v
= {2 Parameter
§ System Parameter
& 2, RO4CPU
= % Module Information
= fi* ODD0:RD78G4 @ rarn
§ Module Parameter (Motion) B & Label
.. Module Parameter (Network)
¢ o

POU List [Favorites | History | Library |

Output
Eerror | i Waming | @k information

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 o x

B (% Label

3-16



3. PARAMETER SETTING

Quick Start Guide

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
* Real encoder axis

* Virtual drive axis

: Outputs commands using a servo amplifier connected to CC-Link IE TSN.

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

: 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.

Mavigation

New Data

Basic Setting
Data Type P Axis v
l (Data Name) Axis0001

Detailed Setting

Add Mew Data...
Mew Folder Ctrl+5Shift+N

Ins

Sort 3
etwork I/
B ™ Program
& FB/FUN
B (i Label

Expand/Collapse Tree 3

Axis Information

IAxis No.

Axis Parameter Constant

Station Address Setting

Axis Type Setting

Real Drive Axis v

Control Cycle Setting

Operate in the First Operation Cycl{ v |

o

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

1P Address Model Name Alias
2aes s |~ DA
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 \a Axis -
| (Data Name) VirtualAxis0001
Detailed Setting
Axis Information
I Axis No. 301
Axis Parameter Constant
I Axis Type Setting Virtual Drive Axis -
Control Cycle Setting Operate in the First Operation Cycle | |
Concl
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 .’ 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{ = |
Concl
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

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

Navigation Axis Parameter Setting ﬂ

EE' | B | # Setting Item List Setting Item
II“PW the Setting Ttem to Search ] o Select Folder Display All Data  +

= Item | Axis0001 | Axis0002 A
“F 82 = Axis Information
=4 Real Drive Axis ~ Axis Na.

=] Axis Information (= Axis Parameter Constan Expands setting values at axis variable initialization.Re-i
fixis No. Station Address Settine 192.168.3.1 192.168.3.2

& Axis Parameter Oonslanl. Axis Type Setting (:Real Drive Axis 0:Real Drive Axis
Sla.uon AddreS§ Setting @ Upper Limit Signal
Axis Type Setting .
Upper Limit Signal & Sienal
Lower Limit Signal Target
Control Cycle Setting Signal Detection Met (:Detection at TRUE 0:Detection at TRUE
Absolute Position Reference Compensation Time 00 s s
Absolute Position Manageme Filter Time 00s 00s
Ring Counter Enabled Select = Lower Limit Signal
Ring Counter Lower Limit Va & Signal
Ring Gounter Upper Limit Va Target
Slave Emulation Enabled N e o - n
Torque Limit Maximum Value Signal De(e.cllon. Met 0:Detection at TRUE 0:Detection at TRUE
Negative Direction Torque Li Compensation Time 0. s 00s
Positive Direction Torque Lir Filter Time 00s s
High-speed Mode Setting Control Cycle Setting  0:Operate in the First Operal (:Operate in the First Operal

= Axis Parameter Absolute Position Refet 3:Feed Machine Position 3Feed Machine Position Y
oo e ot o
Operation Selection at Start =
Command In-position Width fixis No.
Deceleration Limit Value [Setting Ranee]
Nriver |Init Coanversion Nime 1to 10000

< >
B = Restore the Default Settings With Selected = Write Variables = Read Variables
Item List Find Result
Apply.
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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 "
Parameter | ypper Limit Signal . Initial value
. 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
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
P19 g Set the stop signal. [VARIG_ P> [VARIG_ P>19
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
. . PPET | 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 umNote-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.

[ Mavigation

Quick Start Guide

Axis Parameter Setting

VirtualAxisD001 [Vir_Axis01] =

LinkA [Lin

[Lin_A:

= (& Label

[put the Setting Ttem to | iy
g 82
[ @0 Real Drive Axis A

) Real Encoder Axis

= Virtual Drive Axis

Axis Information

Axis No.

=] Axis Parameter Constant
Axis Type Setting
Upper Limit Signal
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
Gommand In-position Width
Deceleration Limit Value
Forced Stop Signal
Home Position Return Requir
Jerk Limit Value
Operation Setting at Overrun
Start Permiccian at Hams Pr

1

<

Item List Find Result

Select Folder

Display All Data

Setting Item List Setting Item

Item VirtualAxis0001
= Axis Information
Axis No.

(=) Axis Parameter Constan Expands setting values at
Axis Type Setting 3Virtual Drive Axis
= Upper Limit Signal
= Sienal
Target
Signal Detection Met 0:Detection at TRUE
Compensation Time 00 s
Filter Time s
(= Lower Limit Signal
(=) Signal
Target
Signal Detection Met 0:Detection at TRUE
GCompensation Time 00 s
Filter Time s
Control Cycle Setting  (:Operate in the First Operal
Absolute Position Mana 0:Disable Absolute Position

Ring Counter Enabled £ (:Disabled

v

Axis No.
[Setting Ranee]
1 to 10000

Restore the Default Settings

The setting example in this document is shown below.

With Selected = Write Variables

Read Variables

Fpply

Item

Description

Setting value

Position Command Unit

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

Axis Parameter

In this example, the same unit as that of the real

Speed Command Unit

drive axis is set for the virtual drive axis ([um] for
the position command unit and [um/s] for the speed
command unit).

um

Uls




3) Virtual linked axis

3. PARAMETER SETTING

Quick Start Guide

Double-click "Axis" — "LinkAxis0001" in the navigation window to open the "Axis Parameter

Setting" window.

| Navigation

°E- | o= |

Axis Parameter Setting

Setting Item List

[Input the Setting Item to Search

| |t

F 82

Setting Item

Select Folder

Display All Data

Item
=) Axis

-4J0l Real Drive Axis
) Real Encoder Axis
0 Virtual Drive Axis
1-£) Virtual Encoder Axis
B Virtual Link Axis
=] Axis Information
Axis No.
c3] Axis Parameter Constant
=] Axis Parameter
Home Position Return Required
Start Permission at Home Positi
Position Command Unit
Position Command Unit String

B-3-8

m

Axis Na.

Axis Type Setting
Control Cycle Setting

5\irtual Link Axis

Ring Counter Enabled € 0:Disabled

Ring Counter Lower Lin -10000000000.0
Ring Gounter Upper Lin 100000000000
High-speed Mode Settit 0000

=) Axis Parameter

Start Permission at Hot 0:Disabled

Link Axis0001

(=) Axis Parameter Constan Expands setting values at axis variable nitialization.Re—i

0:Operate in the First Operal 0:Operate in the First Operal
Absolute Position Mana 0:Disable Absolute Position ! 0:Disable Absolute Position !

Expands nitial values at axis variable initialzation.Re-im
Home Position Return F 0:Home Position Return Not 0:Home Position Return Not

Link Axis0002
402
5Mirtual Link Axis
(0:Disabled
-10000000000.0

100000000000
0000

<

Speed Command Unit

0:Disabled
Position Command Unit um um
Position Command Unit
Speed Command Unit  U/s U/fs

Axis No.

[Setting Ranee]
1to 10000

Item List Find Result

Restore the Default Settings

The setting example in this document is shown below.

With Selected = Write Variables

Read Variables

Apply

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

Uls
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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 F_ 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 initial values at axis variable initialzation.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)
Command In-position W 100.0 um 1000 um
Deceleration Limit Valu 21474836470 um/s™2 21474836470 um/s™2

() 57108864 puise
Driver Unit Conversion 5000 um 5000 um
v

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 Feeléh or diameters. Input the values in the setting
(position command unit, driver unit conversion numerator and driver unit conversion denominator). leld.

Machine Components : Bal Screw, Horzontal v Calculation by number of teeth v

Position Command Unit um v
Lead of Ball Screw (PB)

Teeth 22 =
4

Load Side

10000.0| fum]

Reduction Ratio (NL/NM) 1| /

by teeth or diameters on Ratio Settin

67108864 [pulse/rev]

Calculate reduction rati

Encoder Resolution

Setting Range

t

— V)

Setting Range

Axis Parameters | Position Gommand Unit um Click OK to reflect to the reduction ratio field.
Driver Unit Gonversion Numerator 67108864 Fovene AR
Driver Unit Conversion Denominator | 5000 per Driver Unit Command Cancel

* 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 for every 00/ [um] (movement amount)youperformis about 00/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.

Axis Parameter Setting

l]nput the Setting Item to Search I n Select Eolder
— ltem [ Axis0001 [ Axis0002 ~
g 82 ) Axis Information
=<0 Real Drive Axis Axis No. 1 2
=~ #xis Information (=) Axis Parameter Constan Expands setting values at axis variable initialization.Re—i
_ﬂxis No. Station Address Settine 192.168.3.1 19216832
= Axis Parameter Oonstam. #Axis Type Setting 0:Real Drive Axis 0:Real Drive Axis
Sta‘tlon AddreS§ Setting 2 Upper, Limit Signal
Axis Type Setting .
Upper Limit Signal @ Signal
Lower Limit Signal Tareet
Control Cycle Setting Signal Detection Met 0:Detection at TRUE 0:Detection at TRUE
Absolute Position Ref Se G Time 00s s
Absolute Position Management Filter Time 00s 00s
Ring Counter Enabled Selectior| = Lower Limit Signal
Ring Counter Lower Limit Value ) Signal
Ring Counter Upper Limit Value| T
Slave Emulation Enabled 5 o - -
Torque Limit Maximum Value Signal DeteF"m. Met 0:Detection at TRUE 0:Detection at TRUE
Neeative Direction Torque Limi| Compensation Time 0.0 s 00s
Positive Direction Torque Limit Filter Time 00s 00s v
i apens Mode Settne
i Axis Parameter Axis PrConst SlaveEmulate_Enable
-4 Real Encoder Axis et whether to use it as a slave emulation axis.
- Virtual Drive Axis If set enabled, it will operate virtually assuming the slave station is connected even in an
@£ Virtual Encoder Axis unconnected state.
- M Virtual Link Axis [Setting Ranga]
0:Disabled
1:Enabled
< >
= Restore the Default Settings With Selected = Write Variables | Read Variables
Item List Find Result L | L | |
Apply

Quick Start Guide
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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

Quick Start Guide

[Add New Data]. Set the data name and the axes group No., and click the [OK] button.

New Data

Basic Setting
Data Type
(Data Name)

Detailed Setting

Mavigation ox
| O | R
e
'#% Axes Group
T Add New Data... Ins

-+l

The X axis (Axis0001) and Y axis (Axis0002) of the following two-axis machine example (refer to

Mew Folder  Ctrl+Shift+N
Sert 2

Expand/Collapse Tree »

—> Axes Group Information

M Axes Group

AxesGroup001

IAxes Group No.

=

Section 2.1) are registered in an axes group.

P1(100000.0, 200000.0)
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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 n
Setting Item List Setting Item
|lnput the Setting Item to Search | @ Select Folder
Ttem [ AxesGroup001
F 82 Arxcs Group Na.
-/ Axes Group ~ | ||= Axes Group Parameter
2 Axes Group Information Acceleration Limit Valu 2147483647.0 um/s™2
i #xes Group No. Operation Selection at ¢ - 1:Error (Not Started)
B fxes Group Parameter Structuring Axis[1]  [[Axis0001
Accelerat;on lelll Va St ing Axis2]
Operation Selection a A :
Structuring Axis[1] Structu'ns Ax!s[sl
Structuring Axis[2] Structuring Axis(4]
Structuring Axis[3] Structuring Axis(5]
Structuring Axis[4] Structuring Axis[6]
Structuring Axis[5] Structuring Axis[7]
Structuring Axis[6] Structuring Axis[8]
Structur:ns Axis[?] Structuring Axis[9]
Structurps Ax!s[sl Structuring Axis[10]
Structuring Axis[9] X 3
Structuring Axis[10] Structu.nt ﬁx,s[ﬂ]
Structuring Axis[11] Structuring Axis[12]
Structuring Axis[12] —Stuctucine Avis[12]
Structuring Axis[14] #Axes Group No. A
Structuring Axis[15] .
Structuring Axis[16] ESte;truemﬁange]
Command In-position
Deceleration Limit Va
Jerk Limit Value v v
< >
R Restore the Default Settings With Selected | Write Variables | | Read Varisbles
Apply

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

Axes Group Setting n
Ilnpu( the Setting Item to Search ] @ SelectFokder
o & Iiem o [ AxesGroup001
- - Structuring Axis[13]
Structur_ns Ax!s[l] A Structuring Axis[14]
Structuring Axis[2] . i
Structuring Axis[3] Structuring Axis[15]
Structuring Axis(4] Structuring Axis[16]
Structuring Axis[5] Command In-position Width 100.0 um
Structuring Axis[6] Deceleration Limit Value  2147483647.0 um/s™2
Structuring Axis(7] Jerk Limit Value 2147483647.0 um/s"8
Structuring Axis[sl Operation Setting at Overru Immediate Stop
Srcnrne i S I 00 o2
Structuring Axis[11] Stop Selection at Decelerat 1:Recreate Deceleration Cur'
e Axis . ) oy ’
Structuring Axis[12] Structuring Axis Operation ¢ Immediate Stop
Structuring Axis[13) Stop Selection at Stop by F 3:Alternative Acceleration/D!
Structuring Axis[14] Pasition Command Unt ‘
Structuring Axis[15] Position Command Unit Strilif™
Structuring Axis[16] Speed Command Unit m
Command In-position Speed Limit Value degree
Deceleration Limit Va .
Jerk Limit Value Bevolutlon
Operation Setting at (| | AxesGroup Pr Unit Position || ™"
Deceleration at Stop Set the position command unit tf Arbitrary Unit
Stop Selection at Dec
Structuring Axis Oper
Stop Selection at Stoj
Position Command Ur v v
< >
P——— | Restore the Default Settines | With Selected | White Variables | | Read Variables
FApply

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.

Quick Start Guide

Label

Description

Local label

« Labels that can be used in only one program

Global label

* Labels that can be used in all programs
« 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.

1 x

Navigation

- | °F | 4%

System Setting

Axes Group
1/0 Data

culation Profile

B Network /O

1+ Program
& FB/FUN
= (= Label
= (& Global Label

2) Set a global label.

Global [Global Label Setting] n
‘ Label Name l Data Type ‘ Glass ‘ Thitial Value ‘ Gonstant
< >
£ v
Initial
Label Name Data Type Witz |
Extd Dspl

(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\oba| [Global Label Setting] I n
m Data Type - Glass Tnitial ‘Value Gonstant
1 | GESRVONGHMD Eit ﬂ]J\.-’P.FLGLOBF\L
2 | Data Type Selection
Target(L) IData Type
Bit
‘Word [Unsigned] /Bit String [16-bit]
Double Word [Unsigned] /Bit String [32+
Word [Signed]
Double Word [Signed]
FLOAT [Single Precision]
FLOAT [Double Precision]
Time
String(32)
String [Unicode] (32)
Type Category Timer
< Counter >
Long Counter
f () Structured Data Type Retentive Timer w ]
| Ann R atantive Timer
() Function Blodc < »
Label Mame
Array Element
[ arRay Element 1f
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 " <ALL> Bit
<Project> AXIS_ENCODER Word [Unsigned]/Bit String [16-bit]
AXIS_ENCODER_CMD Double Word [Unsigned)] /Bit String [32-+
AXIS_ENCODER_MONI Word [Signed]
AXIS_ENCODER_PRM Double Word [Signed]
AXIS_ENCODER_PRM_CONST FLOAT [Single Precision
AXIS_REAL | FLOAT [Double Precision
AXIS_REAL_CMD Time:
AXIS REAL MONI String(32)
AXIS_REAL_PRM String [Unicode] (32)
Type Category AXIS_REAL_PRM_CONST Type Category Timer
" AXIS_REF Counter
O simpleTypes AXIS_VIRTUAL Long Counter
AXIS_VIRTUAL_CMD . O Structured Data Type Retentive Timer v
A¥TS VTRTI 1Al FNCONFR | Ann Ratentive Timer
(O Eunction Block < > (O Eunction Blodk < >
Array Element Array Element
[] ARRAY Element = ARRAY Element 1615

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

Glebal [Glebal Label Setting]

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

1[G HSRVONGMD Bit VAR GLOBAL A a7 S Servo ONAOFF Enabls WRITE (=> Motion)
2 | G_bHoming 1IGMD Bit VAR GLOBAL iEUREs Axis001 4 Homine command Axis0001 WRITE (=> Mation)
& |5 hHaming 2GMD Bit VARGLOBAL IRES Axis002 £ Homing command Axis002 WRITE (=> Motion]
4 )G bHoming3GMD Bit VAR GLOBAL R S1EVRIES Virtualfxiz0001 / Homine command Wirtualfxis001 WRITE (=> Mation)
5 |GhPosGMD Bit VAR GLOBAL BigfiinE R iASED / Sinele oxis positioning start WRITE (=> Mation)
6 |G bContPosCMD Bit WARGLOBAL B EEEE R DISEh S Sinele axis continuous positioning start WRITE (=> Mation]
7 | G_bkterpolationGMD | Bit WARGLOBAL EHEFRARREIRa5Eh / 2-axis linear interpolation contral start WRITE (=> Motion)
8 ) GbSyncCMD Bit WARGLOBAL [SIBBHiEA5Eh / Synchronous contral start WRITE (=> Mation]
9 )G bResetCMD Bit WAR GLOBAL T5=UEyhk / Error reset WRITE (=> Motion)
10 |G bMationResetGMD | Bit WAR GLOBAL DATLIZ -0k / System error reset WRITE (=> Mation]
11 |G bJogF1CMD Bit WAR GLOBAL JOGIESEIES Axis0001 / JOG Positive rotation command #Axis0001 WRITE (=> Motion]
12 |G hloeRICMD Bit WAR GLOBAL JOGIEFEIES Axis0001 4 JOG Reverse ratation command Axis0001 WRITE (=> Matian)
12 |G bJogF2CMD Eit WARGLOBAL JOGIEEZIES Awxis0002 / JOG Pogitive rotation command Axis0002 WRITE (=> Mation)
14 |G blogRICMD Bit WAR GLOBAL JOGIEFEIES Axiz0002 / JOG Reverse rotation command dxis0002 WRITE (=> Matian)
15 |G leJoeVelocity FLOAT [Double Precigion] |WARGLOBAL JOGIERE / JOG Velocity WRITE (=> Mation)
16 | G_bHoming 1Done BEit WAR GLOBAL TEIBTET Axis0001 4 Homing complete fAxis000i READ (Motion =>)
17 | GbHoming2Done Bit VAR GLOBAL UBTET Axisl002 / Homine complete Axis0002 READ (Motion =)
18 |5 hHaming3Done Bit VARGLOBAL R S{EVRFET Virtualdxis0001 7 Homing complete Virtua Axis0001 Enable READ (Mation =>)
19 | GbPosDone Bit VAR GLOBAL BEEHIERIDTET 4 Sinele axis positioning complete Enal READ (Motion =)
20 |G hGontFosDone Bit VAR GLOBAL el NERNTIET 4 Single axis continuous positioning complete Enable READ (Mation =3)
21 | GbhterpolationDone | Bit VAR GLOBAL JEHEFRFRRARNITE T 7 2-axis linear interpolation contral camplete READ (Motion =>)
22 |G bSyncDone BEit WARGLOBAL [EERHIIIFE T/ Synchronous control complete READ (Motion =>)
23 | GhJog1Busy Bit WARGLOBAL JOGIEFER Axis0001 / JOG operation in progress Axis0001 READ (Mation =>)
24 |G bdog2Busy Bit WARGLOBAL JOGIB$ZTP Axis0002 / JOG operation in progress fxis002 READ ({Motion =)
25 | G bStopSienalyt Bit VAR GLOBAL {21E15% Axis0001 / Stop command Axis0001 READ (Mation =>)
26 | G bStopSienalt Eit WAR GLOBAL {21155 Axis0002 / Stop command Axis0002 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 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 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".

L = Label Hame Data Type Class Thitial | Censtant | Gomment
1 hxisdig] AXIS_REAL VARGLOBAL |<Detail: [¥_Axis] Enable
Global 2 Axis0002 AXIS_REAL VARGLOBAL |<Detait- TV_Aris] Enshle:
lobal 3 [Wirtualfxis0N01 | AXS_ WIRTUAL VAR GLOBAL |<Detaif- [Wir_Ais01] Enable
Ax+Global 4 [ LinkAxis001 XIS VIRTUALLINK |[VARGLOBAL |<Detail- [Lin_Axis01] Enable
Gr+Global 5 Link Axis0002 AXIS NIRTUAL_LINK | VAR GLOBAL | <Detail-- [Lin_Axis02] Enable
Pri+Global 6
ParEnE (Note): The virtual drive axis and the virtual linked axis are set as public labels.
En+Global
s [P s Label Name Data Type Class | Initial | Gonstant Comment Public Label | Mation Gariral Attrbate
e 7 | AutoDeceleration | Bit ] Fulomatically Decelerating | _ Disable -
(i ADDON_PARAM 8 AxisName String [Unicodel{127) - Axis Name Disable -
0 [AxisStatus Word [Signed] i fixic: Status Enable B
10 [EulferingF Bs Word [Signed] 0 Number of Buffering FBs | Disable | B
] 11 [GmdinFos Bit 1 Gammand Frposition Enable -
{if] AXIS_REAL CMD 12 [CmdinPos Width | FLOAT [Double Precis™ 1000 Gommard In-position Wi+ -
1 AXIS_REAL_MONI 13 [CommandedAceel-- [FLOAT [Double Precis:- 0g Specified Accelerstion | Dissbls =
1 AXIS REAL PRM
{ig AXIS REAL PRM_CONST Label Name Data Type Glass | Initial | Gonstant Camment Public Label Matian Gontrol Attribute
1 L 1 [AxisRef AXIS_REF #xis Tnformation READ (Motian =>}: MdGonst
0 2 [PrGonst ARI5_REAL FRM CONST fxis Parameter Gonstant | Disable WRITE (=5 Mation), Frienst
3 P AFIS_REAL PRM Axis Parameler Disable WRITE (=> Motion): Pr
4 Md AIS_REAL_MONI Aixis Monitar Data READ {Mation =>): Md
5 |Cd AXIG_REAL OMD Aixis Gontrol Data lsable WRITE (= Mation): Gd
8 \ |
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[Setting user-created global labels as public labels]

A PLC CPU 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 Domment Femark | Public Lsbel | Motion Dontral Attribute
8 GhSyncOMD Bit WAR GLOBAL ERA%I#IEE S Synchronous control start Enable WRITE (=3 Motion]
E] G bRese tOMD Eit WAR GLOBAL I3 -Utzwk / Error reset En WRITE (=2 Mation]
10 GhhaotionRe zetCMD | Bit WAR GLOBAL SATLIT -Uzak J System error reset En WRITE (=3 Motion]
11 [GbJoeFt CMD Eit WAR GLOBAL JOGE#TIES Axds0001 / JOG Positive rotation command A:ds0001 En WRITE (=> Motion]
12 |GhJogRl OMD Eit WAR GLOBAL JOGHEETIES Ads0001 / JOG Reverse rotation commeand AxsO001 En WRITE (=2 Mation)
13 [GbJogF20MD Eit WAR GLOBAL JOGE#TIES Axs0002 7 JOG Positive rotstion command Axis0002 Ensble WRITE (=> Motion]
14 |GhJogR20MD Eit WAR GLOBAL JOGHEETIES Ads0002 / JOG Reverse rotation command AxsO00% En WRITE (=2 Mation)
15 Gleddogvelacity FLOAT [Double Precizion] [WARGLOBAL JOGHEBE £ J0G Velosity En WRITE (=2 Matian]
16 & pHomingl Cane Eit WAR GLOBAL FEEHEBET Adsi00 7 Homing complete AxsOO01 En READ (Motion =2}
17 |GpHoming?Dane Bit WAR GLOBAL W T Axs0O0? / Homing complete AxsOO0? En READ (Mation =21
18 |GbHoming}Done Eit WAR GLOBAL BAHERET Virtualdds0001 7 Homing complete virtualAxs0001 En READ (Motion =>)
19 |[GbPosDone Eit WAR GLOBAL HairE RN T T / Ginele axis positioning complete Enable READ (Motion =>)
20 |GhOontPosDone Eit WAR GLOBAL B EiER @R DR T / Single ws continuous positioning complete En READ (Motion =>)
21 [GhinterpolstionDone | Bit WAR GLOBAL B A T 7 2-ads lneer interpolstion control complete En READ (Motion =)
22 |GhSynchone Eit WAR GLOBAL FIEFIAE T 7 Synchronous control complete = READ (Motion =3)
23 |GhJoel Busy Eit WAR GLOBAL JOGIESTR Ads000 /IO operation in progress AxsO001 Enable READ (Motion =)

Reading label data in the Motion module: READ (Motion —)
Writing data to labels in the Motion module: WRITE (— Motion)

3.14.2 Pubilic label reflection

Reflect the registered public labels.
After the labels are reflected, the PLC CPU 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 Motion Control Setting Function
[ S Rebuild All Shift+Alt+F4 ]
- 0 Reflect public labels.
Worksheet Execution Order Settlng... Register the "enabled’ global labels/structured data types in
z the public label setting as module labels.
Setting... Are you sure you want to continue?
H i i Caution
Public Label Area Capamty Seﬁmg"' It may take several minutes to reflect at the following
=) - conditions.
[ Reflect Public Labels ]——P -Too many labels.

-Too many windows of reflection targets have been opened.

1=
o

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

Element Selection g x
NB |\ - e X|ar
= Module Label ~
3E00:R04CPU
= Ju 0000:RD78G4
RD78_0000
€ RD78_0000
Global
€ G_bSRVONCMD Y-MAYAT / Servo ON/OFF
€ G_bHoming1CMD 754 Axis0001 / Homing command Axis0001
€ G_bHoming2CMD Axis0002 / Homing command Axis0002
€ G_bHoming3CMD VirtualAxis0001 / Homing command Virtuz
@) G_bPosCMD 48} / Single axis positioning start
€ G_bContPosCMD 48} / Single axis continuous positioni
€& G_binterpolationCMD 285E #8814 E) / 2-axis linear interpolation contro

€ G_bSyncCMD FEIE8#)E9548) / Synchronous control start

€ G_bResetC(MD I5-Utyh/ Error reset

€ G_bMotionResetCMD YAFAIS-Utyh/ System error reset

€ G_blogF1CMD JOGERE4 Axis0001 / JOG Positive rotation command ,

Global

POU List | Favorites | History Module [Library

3-32
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3.14.3 A program example using public labels

A program example using public labels is shown below.

Quick Start Guide

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.

B MELSOFT GX Worka33004-7664 FBDsamp

DBM&ale

forCapture) i3 - [ProgramBody

Linearinterpolation [PRG] [FBD/LD] 3625tep]

Lol GERE S A M mERERR AR S RL R e f

Project Edit FindfRepiace Comvert View Online Debug Recording Diagnostics Tool Windew Help

A Edisi=l =l g el i R Ak A = =k 1=1

A 4 b S B bl | 0 D D @ | O 6 T R RIEE [

im0 @@ S Mar:

- 8 x
_ax
IR v Seiection (X3
ind POL BE[E - W
T
Bem T X |
= Module Label
3E0DRDACPU
EE 0000:RDTEGH
) & i Ro78 0000
& Ro78 0000
Sys+Global
] = b AxGiobal
B i Axis0001
@ & wizo0o1 DAl
{ e
AxisInformation
Ao No.
VoNe.
e i tatus.
&) Homing Request Home Position Retum Request
® 0
w
w
®
=
wesGroupRef  Axes Group Information
1 d ) & Groupo e
& starti0 VO No.
s i M
@ Module FB
AnesGrouphet
Axes Group Information

POU List [ Favorites | History Modife [Library

Registered public label name

[POINTS]

When a public label of a Motion module is used from a PLC CPU, "Module + Module No." is added

at the head of the name.

RD78_0000.Axis0001.AxisRef

Member

Axis label name

Module + Module No.
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3.15 Writing to a Motion Module

After writing the module parameters to the PLC CPU, reset the PLC CPU, 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) 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.

View | Online | Debug Tool Window Online Data Operation - X
s A & Read from Module...
(5 wieroodi > S - S - SO T
Remote Operation(S)... Parameter + Program(E) Select All Legend
It Memory Car
T Open/Cose AID Deselect AI(N) ® ModuleBuilt-in Memory B SD Memory Card
Module Name Data Name * B  Lestchenge Size (Byte) ~
Delte Module Data.. 5
= # Basic Setting ] 2020/04/20 16:25:34 | Not Cakculated
Monitor 3
Control Data ]
Motion Monitor » '@ Calculation Profie ~ 2020/05/22 11:42:35 | Not Caluiated
€& Global Label 2020/05/30 10:24:15 | Not Calcuiated
Watch » = &5 Global Label Initial Value 2020/06/30 10:24:15 | Not Cakudated
1B System Parameter )
B axis Parameter ™
M Axes Group Parameter %)
B 1/0 Data perameter &}
@ Caculation Profie Perameter )
@ User Defned Label “ v
52¢ Glaslsvon
=)=

2) Write the parameters to the Motion module.

Write to Module

e — i

100/100%

|C‘akutatbn Prafile: Compressing |

Global Label{Network 1/O Restoration Information): Moving to A
Work Folder Completed

Global Labe! Initial Valee: Moving to Work Folder Completed
Electronic Gear Setting{ElectricGearSettings, bin): Moving to Work
Folder Completad

Global LabeMTNSTR.MLE]): Moving to Work Folder Completed
Global Labe{MTNSTR.STR): Moving to Wark Folder Completed
Basic Setting/Global Label/Global Labe! Initizl Value: Compression
Completed

Program/POU: Compression Completed

Cakulation Profile: Compression Completed

\:‘ filfhen processing ends, close this window avtomatically, |

3) Turn the PLC CPU 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 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.

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 ( ]_ﬁSaveas X
[l New.. Ctrl+N
E¥ Open... Ctrl+0 Savein: | [ Documents V\ Q@
Close * Name - Date modified Type
B sae Crl+S (4EJR04-78G4 FBDsample_1.000A 2020/08/07 1358 GX3 File

[ Save As... H Quick access
Delete... .

Project Verify...

Project Revision >

Desktop

Change Module Type/Operation Mode... (|
Libraries

L
This PC

l@

Network

File name: l R04-78G4_FBDsample_1.000A v l II Save "

Save as type: GX Works3 Project (".gx3) v Cancel

Title(A): l ‘

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

ltem Axis0001 Axis0002
& Axis Information ' '
Axis No. 1 2
= Axis Parameter Constant Expands setting values at axs vanable initialization. Re-i
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
Signal Detection Meth 0:Detection at TRUE 0:Detection at TRUE
Compensation Time 0.0s 00s
Filter Time 00s 00s
=) Lower Limit Signal
= Signal
Target
Signal Detection Meth 0:Detection at TRUE 0:Detection at TRUE
Compensation Time 0.0s 00s
Filter Time 00s 00s
Control Cycle Setting  0:Operate in the First Operati 0:Operate in the First Operati
Absolute Position Refere 3:Feed Machine Position 3:Feed Machine Position
Absolute Position Manag -1:Automatic Setting (Acquire -1:Automatic Setting (Acquire
Ring Counter Enabled St 0:Disabled 0:Disabled
Ring Counter Lower Lim -10000000000.0 -10000000000.0
Ring Counter Upper Lim 10000000000.0 10000000000.0
Slave Emulation Enablex 0:Disabled 0:Disabled
Torque Limit Maximum \ 1000.0 % 1000.0 % & Forced Stop Signal
Negative Direction Torgl 200.0 % 300.0 % g Signal
Positive Direction Torqu 300.0 % 300.0 % Target
High-speed Mode Settin 0000 . _0000_ Signal Detection Meth 0:Detection at TRUE 0:Detection at TRUE
=) Axis Parameter Expands initial values at axis variable c ol 00 00s
Aooelefation Limft Value 2147483647.0 umis™2 21474836« Filter Time 00s 00s
Operation Selechon atS -1:Error (Not Started) ~1:Error () Home Position Return R 1:Home Position Return Requ 1:Home Position Return Requ
S 1000 1000um . JerkLimitValue  21474836470umis™ 21474836470 umis™
De'oelerat!on i V_alue 2147453647.0 s 2 21474555 Operation Setting at Ove 1:Immediate Stop 1:lmmediate Stop
Drfvef Un!t Convefoon 1 67108864 pulse 67108864 S D o 0.Disabied 0Dissbled
Driver Unit Conversion [ 5000 um 5000 um Deceleration atStop 0.0 um/s™2 0.0 um/s™2

Stop Selection at Decele 1:Recreate Deceleration Cun. 1:Recreate Deceleration Cun
Stop Selection at Stop by 3:Alternative Acceleration/De 3:Alternative Acceleration/De

Stop Selection at H\W St 1:Immediate Stop 1:Immediate Stop
Process Selection at Se1 0:Ignore O:Ignore
Stop Selection at S\ St 1:Immediate Stop 1:Immediate Stop
Driver Command Discar 1:Detection Enabled 1:Detection Enabled
(= Stop Signal
= Signal
Target [VAR]G_bStopSignalX [VAR]G_bStopSignalY
Signal Detection Meth 0:Detection at TRUE 0:Detection at TRUE
Compensation Time 0.0s 00s
Filter Time 00s 00s
Software Stroke Limit Lo -10000000000.0 um -10000000000.0 um
Software Stroke Limit Tz -1:Invalid -1:Invalid
Software Stroke Limit Ur 10000000000.0 um 10000000000.0 um
Position Command Unit um um
Position Command Unit
Speed Command Unit  U/s Uls
Negative Direction Spee 2500000000.0 unv's 2500000000.0 umvs
Operation Setting at Spe 0:Ignore O:Ignore
Positive Direction Speec 2500000000.0 unv's 2500000000.0 um/s
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2) Virtual Drive Axis

= Stop Signal
= Signal
Target
Signal Detection Method
Compensation Time
Filter Time
Software Stroke Limit Lower Value
Software Stroke Limit Target
Software Stroke Limit Upper Value
Position Command Unit
Position Command Unit String
Speed Command Unit

Negative Direction Speed Limit Value 2500000000.C
Operation Setting at Speed Limit Valu 0:Ignore
Positive Direction Speed Limit Value 2500000000.(

Quick Start Guide

0:Detection at TRUE
00s
00s
-10000000000.0 um
-1:Invalid
10000000000.0 um
um
ltem Virtual Axis0001
Uls (= Axis Information
Axis No. 301
(=) Axis Parameter Constant Expands setting values at axis var

Command In-position Width
Deceleration Limit Value
= Forced Stop Signal
= Signal
Target

Signal Detection Method
Compensation Time
Filter Time

Jerk Limit Value
Operation Setting at Overrun

Deceleration at Stop

Axis Type Setting 3:Virtual Drive Axis
=) 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 Settint 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 vaniz
Acceleration Limit Value 2147483647.0 umis™2

Operation Selection at Start Acceleral -1:Error (Not Started)

100.0 um
2147483647.0 umis"2

0:Detection at TRUE
00s
00s

Home Position Return Required or Nc 1:Home Position Return Required

2147483647.0 umvs™3
1:Immediate Stop

Start Permission at Home Position Re 0:Disabled

0.0 umvs™2

Stop Selection at Deceleration to Stop 1:Recreate Deceleration Curve
Stop Selection at Stop by Factors
Stop Selection at H\W Stroke Limit En 1:Immediate Stop
Process Selection at Servo OFF Com 0:Ignore

Stop Selection at S\ Stroke Limit Err 1:immediate Stop

3:Alternative Acceleration/Decelerati
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3) Virtual Linked Axis

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 vaniable 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 Uls
[Axes group setting]
Item AxesGroup001
= Axes éroup Information

= Axes Group Parameter Expands initial values ata
Acceleration Limit Value 2147483647.0 um/s"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[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 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 umvs™2
Stop Selection at Decele 1:Recreate Deceleration Cun
Structuring Axis Operati: 1:lmmediate 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

Item LinkAxis0001 LinkAxis0002
= Axis Information '
Axis No. 401 1402
(= Axis Parameter Constant Expands setting values at axis variable initialization.Re-i
Axis Type Setting 5:Virtual Link Axis 5:Virtual 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

Quick Start Guide
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4. PROGRAMMING BY A PLC CPU ONLY

A PLC CPU 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 *****.qx3 (****indicates the version)

Motion module

}_“—' ——— )‘I Axis setting
MC_FB_1
’_“_ MC_FB ™
= —
Ch
- 7
v v
1/0 control, etc. Motion control

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

MELSOFT GX Works3 is used to create a program for a PLC CPU.

4.1.1 Creating a program block

Quick Start Guide
|

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.

Mavigation o x

- | 5 | | A

le Configuration

Add New Data... Ins

B vaN ot
= &

. Program Setting...
& egremSeting

Expand/Collapse Tree  »

egistered Program

New Data X
Basic Setting
Data Type ) Program Block -
(Data Name) ServoON_log
Detail Setting
Program Configuration
IProgram Language 2 FBD/LD -

Program file

Execution type

<]

Program file for add destination

Cancel

B VAN
=S
&

[
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 rotation

G hogF G_hJogR1
I [ | |/| MG Jog 1
| 1T L |_ MCw Jog
JOG Positive rotation JOG Reverse mtation JogForward Dare
I G_bbogF G_hdogRl
I :/: : : JogBackward Busy
JOG Welocity
G leJoghelocity  —Velocity Active
JOG acceleration
[ le oghcoeleration ,_ Acceleration CommandAborted
JOG deceleration
o tion Deceleration Errar
Jerk ErrorlD
Options
Axis Information
fRD73.0000 Axis0001 AxisRef = 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.

[Global label]
|<FHtEr’> | Shaw Details(Y) Digplay Setting Check,
Label MName Data Type EnglishDisplay Target) Access from External Device

1 G_hJogF1 BEit JOG Positive rotation command Asxis0001 r

2 G_bJogR1 Bit JOG Reverse rotation command feasD001 r

3 G ledogvelocity FLOAT [Double Precision] JOG Velocity r

4 B
[Local label]
|<Fi|ter> | Show Details() Digplay Setting Check

Label Mame Data Tvpe English(Display Target)

1 |ledoghcceleration FLOAT [Double Precision] _ MOG acceleration

2 |ledogDeceleration FLOAT [Double Precision] _ MOG deceleration

3 ledoglerk FLOAT [Double Precision] . JOG jerk

4
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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.

4] ProgramBody : ServaON_log [P X Element Selecti

q x

on

|':in:'

EEC

Ly~ 12|

= T

=l [y FB
=

Management
Operation-Individu

& MC_Camin Cam Qperation Sta
g MC_Combinefx: Addition/Subtracti
B MC_Gearln
@ MC_GroupStop  Group Forced Stop
& MC_Home OPR

s MC_MoveAbsolh Absolute Value Pos
B MC_MoveRelativ Relative Value Posi
@ MC_MoveVelocit Speed Control

& MC_Stop
g MC_TorqueConti Torque Control

Gear Operation 5ta

Forced Stop

Drag & drop & MCv_BacklashCc Backlash Compens
@ MCv_DirectionFi Direction Restrictic
JOG

g MCv_MoveCircu Absolute Circular

g MCv_Jog

B MCv_MoveCircu Relative Circular In
& MCv_Movelinea Absolute Linear Int v

MCv_Jog
[Versicn]
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
(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

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 Setting Information

Reqistered
Destination Local Label{ServoON_Jog)

Label Name

Class VAR

Data Type |MCV_JDg |

Constant

Comment | |

|

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_Jog [R.. X Element Selection 1 x
|(Find POU) | & 8 | e
Le- | v 1 X | =
= g FB ~

. Management
Chv_Jog | = |y Operation-Individu
MCv_og & MC_Camin Cam Operation Sta

JoeForward Dene & MC_CombineAx: Addition/Subtracti
& MC_Gearln Gear Operation Sta
JogBackward Busy

& MC GroupStop  Group Forced Stop
el ooy Active & MC_Home OFPR

& MC_MoveAbsch Absolute Value Pos
Acceleration  CommandAbortad & MC_MoveRelativ Relative Value Posi
e Error & MC_MoveVelocit Speed Control

& MC Stop Forced Stop

& MC_TorqueConti Torque Control

& MCv_BacklashCc Backlash Compens

etk ErroriD

Options
& MCv_DirectionFi Direction Restrictic
Az & MCv_log JoG
1 & MCv_MoveCircu Absolute Circular

& MCv_MoveCircu Relative Circular I
& MCv_Movelinea Absolute Linear Int »

MCv_Jog
[Version]
01B
[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 A UE E A b S Y ol | 0 @ | o i) e D T B ER A

QQWWON_}W [R. X

1-1
l/l
2 MGv_og ]
MCv_Jog
JoeForward Dane

Double-click and enter JdogBackmard Busy
the label name.

el ocity Active

Accelerstion Command Aborted

Deceleration Error
Jerk ErrcriD
)
-—H Options
% G_bJogF1 BOOL s
5 G_blogR1 BOOL 3
Setting...
1
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The following shows the diagram that connects the LD elements to the JogForward and
JogBackward input connection points.

JOG Positive rotation JOG Reverse rotation--

G_bJogH 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/I MC v Jog 1
I 1T L | MG Jog
JOG Paositive rotation[JOG Reverss rotation- — ~bgForward Dare
I G_bJogF G bJogR1
[ i/ G_lef v -peSsciar Busy
€ G leJogVelodity  LREAL 10G Velodity Active
Setting..
Acceleration CommardAborted
Deceleration Errar
Jerk ErmorlD
Options
Axis

JOG Po

rotation JOG Rews
G

MCv_Jog 1

tive rotation' JOG Reverse rotation™

1t

|

|_ MCv_Jog
JogForwand Dore
bgBackward Buey
Active
Acceleration CommandAborted
Deceleration Error
ek ErrorlD
Optiors
Axis
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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 orlocal labe,
Pleaseset newlabel informationto beregistered.

Label Name G_leJogvelodty

Label Setting Information
Registered

Destination Global Label{Global) w

Class VAR_GLOBAL w

Data Type |FLOAT [Double Precision] | m
Constant

Comment | |

0 Openthelabel editorand
setthe label details after registering label information.

oK 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 otation— J

logF1
I_ 11 ) MCv_ Jog 1
I i | MC v Jog
JOG Positive rotati JogForward Dore
I ogF1
I :/: JogBackward Buey
= Velocity Active

= Acceleration CommandAborted

I0G deceleration

eJogDeceleratior — Deceleration Error
JOG jerk
e o g =k ErroriD
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.

ﬂ ProgramBody : ServeOM_Jog [R. X

Find POU 3 05 | &

= Module Label
3E00:R04CPU
=] 0000:RD78G4

JOG Pasitive rotation'- JOG Reverse rotation'-
I GihbgH G_bhgH

1 L 1/} . MGy g 1 =] RD78_0000
| LI L WCv_ g € RD78_0000
| Sys+Global
JOG Positive rotation™- JOG Reverse rotation- ogFarward Dore AYHG\ lal
| R G hhbgR BE‘ x; Tmam
11 11 st
| . U ogachuar By @ Aisooo1 X Axis]
JOG Welocity 5 P =
G e hgVelogity Velacity Acthe =

AizRer_Axis Information
@ AxisNo Axis No.
@ Starti0 1/ No

JOG accaleration

le b ghcoaleration Acceleration CommandAborted

JOG deceleration

' ‘ . Md
Ie\.bil:gaaa.\erkatwum ]— Decelerstion Error | Axis0002
pet 7}27I’7 s VirtualAxis0001
2o gt werk ErrorlD . LinkAxis0001
5 J LinkAxis0002
: |— tions
J Gr+Global
Drag & drop odule FB

4
<

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_bJogMH G_hJogR1
I ] L I/I MGy Jog 1
I U u Uy | MC v Jog
JOG Positive rotation— JOG Reverse rotation- bgForward Dore
I G_b-bogH G_bJogR1
I :/: : : ozBackward Busy
JOG Welocity
G ledogWelocity = Yelocity Active

JOG acceleration
[ le Joghccelerstion ﬁ— Acceleration CommandAborted
JOG deceleration

Deceleration Error
Jerk ErrarlD
QOptiors
Auxis Information
fRO78 0000, Axis0001 AxisRe e Axis
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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 g 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"
5 | O | & | A -
Al Project Program name: ServoON_Jog

(PLC READY, all axes servo ON, JOG operation)

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
Label Name Data Type Class Assign (Device/Label) | Initial Value | Constant English(Display Target)

1 [GbSRVOFF Bit VAR GLOBAL _~ Servo OFF
2 |Ga.bJogF1 Bit VAR GLOBAL _~ JOG Positive rotation command Axis0001
3 G_bJogR1 Bit VAR GLOBAL _~ [JOG Reverse rotation command Axis0001
4 |G bJogF2 Bit VAR GLOBAL _~ JOG Positive rotation command Axs0002
5 |G bJogR2 Bit VAR GLOBAL _~ JOG Reverse rotation command Axis0002
6 | G.bHoming!GMD Bit VAR GLOBAL _~ Homing command Axis0001

1 ) e 7_ | G.bHoming2CMD Bit VAR GLOBAL _~ Homing command Axis0002
g | G.bHoming3CMD 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 VAR GLOBAL _~ 2-axis linear interpolation control start
12 | G.bSyncCMD Bit VAR GLOBAL _~ Synchronous control start
13 | G_bErrorReset Bit VAR GLOBAL _~ Error reset
14 |G bSysErrorRecet it VAR GLOBAL _~ System error reset

2) """ T 75 G leJogVelocity FLOAT [Double Precision] VAR GLOBAL _~ JOG Velocity
16 [G.bHoming!Req Bit VAR GLOBAL _~ Homing start request Axis0001
17 _|G.bHoming2Req Bit VAR GLOBAL _~ Homing start request Axis0002
18 | G.bHoming3Req Bit VAR GLOBAL _~ Homing start request VirtualAxis0001

3) --- 19 |G bPosRea Bit VAR GLOBAL _~ Single axis positioning start request

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

21 | G_blnterpolationReq Bit VAR GLOBAL _~ 2-axis linear interpolation control start request
22 |G bSyncRea Bit VAR GLOBAL _~ Synchronous control start request
23 |G bJoglBusy Bit VAR GLOBAL _~ JOG operation in progress Axis0001
24 |G bJog2Busy Bit 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.
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
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 | Linkfx<is0002 AXIS WIRTUAL LINK VAR GLOBAL <Detailsd-- [Lin Axis02]
6
[Gr+Global]
Label Name Data Type GClass Tnitial Value Canstant Comment Remark Public Label Motion Control Attribute
1 i fxesGroup0l | AXES GROLUP VAR GLOBAL <Detailed Settit= [4-Y 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 Initial Value = Constant Comment Remark. Public Label [ Miotion Contral Attribute
1 G bStopSienal} | Bit AR GLOBAL 131185 Axis0001 / Stop command Axis0001 WRITE (= Mation)
2 G bStopSienalt | Bit WARGLOBAL 131184 Axis002 / Stop command Axis002 WRITE (=) Motion)
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".
| Label Name Data Type | Glass Initial Value Gonstant = Comment Remark Public Label Mation Gontrol Attribute
; FSyswm SYSTEM | VAR GLOBAL < Detailed Setti~ =

[AXIS_REAL structure]

Label Name Data Typs Class Initial Value | Constant Comment Public Label Motion Control Attnbute
1 {AxisRef AXIS REF Auis Information READ (Motion =>): MdCorst.
2 |PrConst AXIS_REAL PRM.CO-- Axis Parameter Constant Disakle WRITE (=> Motion): PrConst
3 [Pr AXIS REAL PRM Aois Parameter Disable WRITE (=> Motion): Pr
4 |vd AXIS REAL MONI Aois Moritor Data READ (Motion =>): Md
5 |Cd AXIS REAL CMD Auis Control Data Disable WRITE (=> Motion): Cd
G | |

[AXIS_REAL_MONI structure]

Label Name Data Type Class Initial Value  Constant Comment Public Label Motion Control
1 [Accslestionlimit FLOAT [Double Preci* 00 Acceleration Limit Value Dissble =
2 AccelerationOveride FLOAT [Double Preci-: 10 Acceleration Override Cosfficient Disable =
3 AccelerstionZeroBehavior  |Word [Signed] =l Operation Selection at Start Accel* Disable =
4 ActualPosition FLOAT [Double Preci--- 00 Feedback Position Disable =
5 ActualVelocity FLOAT [Double Preci--- 00 Feedback Speed Dizsble S0
6 Aralyzing Bit 0 Analyzing Disable =
7 AutoDeceleration Bit 0 Automatically Decelerating Disable =
8 AxisMame String [UnicodeX127) Poas Name Disable =
9 AxisStatus Word [Signed] 0 Pods Status Erable E
10 BufferingfBs Vord [Signed] 0 Number of Buffering FEs =
11 OmdinPos Bit 0 Command In—position Erable =
12 CrndinPos Width FLOAT [Double Prec-- 1000 Command Ih—position Width Disabls =
=~ =~

26 |Driver Mode Word [Signed] 0 Driver Control Mode | Disable | =
27 |Driver ReadyOn Bit 0 Driver Ready On Status Disable =
28  |DnverServoOn Eit (4] Driver Servo On Status =
29 |DriverState Word [Signed] 0 Driver Status Disable =
30 |DriverEror Bit 0 Drive Module Error Detection Disable =
31 [DriverErorlD Word [Unsigred]/Bit - 0 Drive Module Error Code Disable =
32 | DriverErorDetail D Word [Unsigred]/Bit - a Drive Module Ermor Detail Code Disable c
33 |Enor Bit 0 Axis Error Detection Disable S
34 [EnordD Word [Unsigned]/Bit:-- 0 Pods Error Code Disatle -
35 |FeedMachinsPosition FLOAT [Double Preci-- 00 Feed Machine Position Disable -
36 |FollowupDisable Bit 0 Follow-up Disabled Dizable -
37 ForcedStop Released Bit 0 Forcad Stap Cancelling Disable -

ForcedStop Sigral SIGNAL SELECT Foroed Stop Signal Disable =
39 |Homing Complets Bit 0 Home Position Retum Completed Disable =
40 |Homing Request Bit 1 Home Position Retum Request =
4 |Homing Required Bit 0 Home Position Retum Required or - Disable -

=~ =~
[AXES_GROUP structure]
Label Name Data Tvpe Class | Initial Value Constant Comment. Public Lakel Motion Control Attribute

1 |AxesGroupRef AXES GROUP REF Axes Group Information Enable READ (Motion =>) MdConst
2 Pr AXES GROUP PRM Axes Group Parameter WRITE (= Motion): Pr
3 Md AXES_ GROUP MONI Axes Group Monitor Data e READ (Motion =>): Md
4 Cd AXES GROUFP.CMD Axes Group Control Data WRITE (=> Motion). Cd
5
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[AXES_GROUP_MONI structure]

| Label Name Data Typs Class Initial Value | Corstant Comment Public Label Motion Control
1 {AccelerationLimit FLOAT [Double Precision] 0.0 Acceleration Limit Value Disable -
2 |AccelerationOverrice FLOAT [Double Precision] 10 Acceleration Overide Coefficient Disable =
3 [AcoslerationZeroBshavior Word [Signed] -1 Operation Selection at Start Accel Disable -
4 |ActualVelocity FLOAT [Double Precision] 0.0 Feedback Speed Disable =
5 |Analyzing Bit 0 Analyzing Dizable -
6 |AutoDecsleration Bit 0 Automatically Decslerating Disable =
T |Axis AXIS REF(1.16) Structuning Axis Disable =
8 |BufferingFBs Word [Signed] 0 Number of Buffering FBs Disable =
9 CndinFos Bt 0 e rgeies | Eebe
10 | CmdinPos Width FLOAT [Double Precision] 1000 Command In—position Width Disable -
11 | CommandedAcesleration 00 Specified Acceleration Dizable -
12 |CommandedDecsleration 00 Specified Deceleration Disable =
13 [CommandedJerk 00 Specified Jerk Disable =
14 [CommandedVelocity FLOAT [Double Precision] 00 Specified Speed Disable =
15 | DecelerationLimit FLOAT [Double Precision] 0.0 Decsleration Limit Valus Disable =
16 |Error Bit [1] Aues Group Errer Detection Disable S
17 |EnorD Word [Unsigned]/Bit Stri--- [1] Axes Group Error Code Disable =
18 |GroupName String [Unicodel(127) o Aoes Group Name Disable -
18 |GroucStatus Word [Signed] 0 Axes Grroup Status =
20 |Interpolationfxes Double Word [Unsigned] - 0 Interpolation Axis Disable =
21 |InVelocity Bit 0 Target Speed Reached | Disable | =
= ~
[AXIS_VIRTUAL structure]
Label Name Data Typs Class Initial Value | Constant Comment Public Label Motion Control Attribute
1 {AdsRef AXIS REF Pods Information READ (Motion =>): MdConst.
2 |PrConst AXIS_REAL PRM GO+ Axis Parameter Constant Disable WRITE (=> Motion). PrConst.
3 [Pr AXIS_REAL PRM Pis Parameter Disable WRITE (= Motion): Pr
4 [vd A5 REAL MONL Aois Moritor Data READ (Motion =>): Md
5 |Cd AXIS REAL CMD Aois Control Data Disable WRITE (=> Motion): Cd
5 | \
[AXIS_VIRTUAL_MONI structure]
{ Label Mame | Data Tyee Class Initial Constant Comrnent. Public Label Mation Control
1 | AccslerationLimit ' FLOAT [Double Precision] 00 Acceleration Limit Value: Disable -
2 |AccslerationOverride FLOAT [Double Precision] 10 Accsleration Ovenide Cosflicient Disable =
3 [AcoslerationZeroBehavior | Word [Signed] = Operation Selection at Start Acosl Disable -
4 [Aralyzing it 0 Analyzing Disable =
5 |AutoDeceleration Bit 0 Automatically Decelerating Disable =
6 | AxisName String [Unicode127) Bxis Name Disable =
7 [AxisStatus Word [Signed] 0 Bxis Status -
8 |BufferingFBs Word [Signed] 0 Numbsr of Buffering FBs Disabls =
"9 [CmdnPos |Bit 0 Command In—position E
10 |CmdInPos Width FLOAT [Double Precision] 1000 Command In—position Width Disable =
11 [CommandedAcceleration | FLOAT [Doukle Precision] 00 Specified Acceleration | Disabls | =
=~ =~
20 |ForcedStop Released Bit [§] Forced Stop Cancelling Disable =
21 |ForeedStop Signal SIGNAL SELECT Foreed Stop Signal Disable -
22 |Homing Complete Bit 0 Home Position Retum Completed Disable =
23 |Homing Reauest Bit 1 Home Position Retum Request =
24 [Homing Recuired Bit 0 Home Position Retum Reauired or- Disable =
= =~
[AXIS_VIRTUA_LINK structure]
Label Name Data Type Class Initial Yalue | Constant Comment Public Label Mation Control Attribute
| 1 [AdsRef T IAXSREF Auxdis Information READ (Motion =) Md-+
2 | PrConst AXIS VIRTUAL LINK PRM.CONST Axis Parameter Constant Disable WRITE (=> Motion): Pr-
3 |[Pr AXES VIRTUAL LINK PRM Puxis Parametar Disable WRITE (= Motion): Pr
4 [Md AXES VIRTUAL LINK MONI Puxis Monitor Data 3
5 |Cd AXIS VIRTUAL LINK CMD Podis Control Data Disable WRITE (=> Motion): Cd
5 ! |

4-15




4. PROGRAMMING BY A PLC CPU ONLY Quick Start Guide

[SYS_MONI structure]

Label Name Data Type Class Initial Value | Constant Comment Public Lakel Motion Control

1 | Addon AbsSystem ADDON MONI Addon AbsSystem Monitor Disable =

2 Addon Axs ADDON_MONI Add—on Axis Monitor Disable =

3 Addon BdemalSignal ADDON MONI Add-on ExternalSigral Monitor Disable -

4 Addon FileTransfer ADDON_MONI Add-on FileT ransfer Monitor Disable -

= =~

23 | BuffermemoryRefreshCycle CYCLEMONI 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 | =
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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.

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

(1) Program example

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

LA LT 0N
PLC Ready Ok

Always Ok Synchronization Flag FLC READY
St <400 xl bl
| |1 11 { Y
I 1T 1T A

1
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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.

(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 [ |an

MCv AllPower 1 axes servo ON FB
MCv_J JOC X

The labels for JOG opebratio‘,nj ccel

~N W N -

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.

28H —HON
All axes servo ON
All axes servo ON FB

L

* Erable

AllPower 1

7}\;10 v AllPower

Busy

SernON Ermor
ErroriD
Axis Information |

00 AxisO

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-----cov--
» Time
Acceleration
A
Target acceleration (A) m
» Time
Target deceleration (DEC) |---------=--==mmmmmmmaen ‘_/

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 velogity(V) f---------

» Time

Acceleration
A

Target acceleration (A) ﬂ

Target deceleration (Dec)

» Time
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(d) Acceleration/deceleration time-fixed method
Select "1: mcFixedTime " in the Options input (using bit 0 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
e
ESec- Section B ESec-E
ition Al

Acceleration:

Target acceleration (A) {---

A

ition C!

Target deceleration (Dec) |- -dcoeeeedoeooao

: - » 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
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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 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 Jog 2 MCv J_og; JOG operation FB Axis0002

4 |leJogAcceleration FLOAT [Double Precision] ... |[JOG acceleration
2) ------ 5 |leJogDeceleration FLOAT [Double Precision] ... |JOG 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
SRR When Axis0001 becomes servo ON status, the values for JOG velocity,
B el Sl Bl ] acceleration, deceleration, and jerk are stored to the specified labels.
ver Servn On Stats EDMOVP EOMOVP
) RO7 0001 Md.Driver ServoOn__J={ EN ENO EN ENO —)p CONNECTOR p — 1
JOG Velodity JOG acceleration
250000 J—s d P G_ledogVelocity | ( 5000000 —_ d p={ lelogAcceleration § 1
|
|
I
e e R
I EDMOVP ‘ EDMOVP
— = < | CONNECTOR | EN ENO | EN ENO
JOG deceleration JOG jerk
[ 5000000 s d ,— leogDe celeration § [ 00 =S d = R 18
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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  Axs0001

JOG Positive rotation} Homing start request Single axis positioning Single axis continuous 2-axis linear interpola~ Synchronous control s+ J0G Reverse rotation-| ” .
GbJceF1 G bHominel Req GbPosReq G bContPasReq G binterpolationReq GbSyncReq GbdeeRi JeE °"E"‘9f'“‘JFE‘A>"5°m‘
MO . Jog
I_ 1t 4 4 i/t I 4 'I- MOv_Joe
JOG Reverse rotation DG Paositive rotation® JosFarmard Daone
G.bJeeR! GbdocF1 JOG operation in pr
I_ { } —{/} Busy GbJogBusy
JOG Velocity

Velosity Aot
JOG accelerstion
e JogAccelerstion Acceleration CommandAborted
. e JOG deceleration
The interlock conditions prevent the Decdteration e

JOG operation from starting while e
other programs are running.

e Josl ration

Jerk ErrorlD

Opfions

Avds Information

RD7% 0000 Axds 0001 AsisHe f} Asis

The Busy output is ON during the JOG
operation. This signal is used as an
interlock condition in other programs.

JOG Axis0002

JOG Positive rotation
GbJoeF2

| :

JOG Rewerse rotation"|

Homing start request: 2-axis linear interpola+ Synchronous control s+ JOG Rewerse ratation ' » ‘
5 bHoming2Req G bl onRizq G hSyncReq GbJoeR2 +0G operation FB Aeds0002

Vi Vi =

e 2

I- MG og
JOG Positive rotstion= k= JogFormard Done
JOG operation in pr

Busy G bJog2Busy

Velodity Active

1

le JogAccelerstion Accelerstion CommandAborted

JOG deceleration

Decelerstion Error
JOG jerk
leJogJerk, lh Jerk ErrorlD
Opfions

Auds Information

RD?S_DDJDMSDJDL‘ANSHEFI— Axis

The configuration of the axis 2 program is
the same as that of the axis 1 program.
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4.7 Homing (Program Name: Homing)

The homing method is set using the parameters of the servo amplifier.
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)]

H let ON |
oming compietion
g comp OFF |

Positive Homing position data

rotation :
Servo motor speed 0 r/min s

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 MName Data Type EnglishiDisplay Targst)
o — 1 WM _Horne_1 MG _Horme ... [Homing FE1 Ass0001
) 2 MG _Home 2 MC_Home ... |Homing FB2 Asas0002

3 3 WG Home Homing FB3 YWirtualA:as0001

4 JhHomingl Done Bit Homing FEB1 Done output

5  |bHoming! Error Bit ... [Homing FE1 Error output
2) ________ G- bHoming?Done Bit ... [Homing FB2 Done output

7 |bHoming?Error Bit ... |[Homing FEZ Error output

2  |bHoming3Done Bit ... |Homing FB3 Done output

9  |bHomingdError Bit Homing FB3 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
wh||e other programs are running or when an error occurs. ON. (A self-holding circuit)

= ~ 7 \/_J

Homing commend st OB operation in prees: Single 2ds pesiticning Sinele a3 continucu s D-ssds linesr interpals: Synchrenous control =+ vo Weming start request:
G_bHoming] GHMD G.bwog! Busy G_bPosReq 5_bContPosReq G_binterpolationReq G_bSyncReq 1G.bHoming Re g

H——" i+ 4 % V't 4 —O—

1

|

Hmin ot rausst{ e P61 Do i FB1 Erer o) . .
| & bHarineiReq bHaring1 Dene o e The execution signal is turned OFF when |
O
/ .

I o — Kl the Done or Error output is turned ON. |

1

__________ —— = = = =

Haoming FB1 Axis0001

u ot , MG Home.1 B . .
laming stari request* omine Jone outs
G_bHoming1 Req S Homing FB1-Dane bHomingl Done RsT
I—| f——— E=cute Dene el bHoming! Dene ) |—| EN END
Herming command-
( oo J— Position Busy d —{ G.bHomingI CMD )
) AbsSwitch Active Homing FE1 Error ot

bHoming! Error
) Opticns CommandAborted |—|
Homing FE1 Error
Error el bHomingl Error ) /\

ErrcrlD
Ads Information [The start signal is turned OFF when the]

§FD78 0000, A SO0 _dod =Fie et Aods .
’ ' Done or Error output is turned ON.

| Homing FB "MC_Home" |

Axs000 [BLE %R
Axis0002 Homing

Famine comman - Start signal G oparaton i grcs- 245 near g SYncrnous cont 5 1ot Sytem - T
&.5Hamine 20 MO G bueetBusy G_tintsn G bHemine2Req
I 11

l—!—”. 1/t

Homing start request ' Haming FB2 Done out~ Homing FE2 Error cut
I G.bHoming2Req bHomine2Done BHom a

1}
I L ) I/l 'I/l
Haring FE?2 AxsDO00
H tart 4+ L it H FB2 D: t
joming stert request o cming ane oute
G_bHoming2Re q B3 Herming FE2 Dones bHominE2Dene G
'—| ——— eecute Done —{  bHoming2Done ) ’—| — = END
Haming command:
( 0.0 J— Position Busy d f={ Gorominz2oMD )
| AbsSwitch active Heming FE2 Errar cut:
© Dptions CommandAbcrted }—] —
Heming FE2 Errarne
Ervor f{ ™ EHomingaError )
ErrcedD

Ausds Information - - . -

78,0000 A3 <0000 fod 7 e ods The configuration of the axis 2 program is
the same as that of the axis 1 program.
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WirtuslAxds0001 B & 1%
VirtualAsis0001 Homing
r N
Homing command Wirt ! ; ' Synchronous control 3 Mofion System Error-+  Haming start request
I G. Start Slgnal G_bSyncReq RD78 0000.SystemMd-  G_bHoming3Req
{ )

iTH i1 i1 ()

Homing start request: Homing FB2 Done out Homing FB3 Error cut
G_bHomine3Req bHomi Erro

Homing FB3 VWirtualAxs0001
H tart + MC Home_ 3
oming start requests
N d MO Home

I G_bHoming3Req Homing FB3 Dene bHaming3 Done
[ | } Exzcute Dene = bHominz3Dcne ) I—'

0o — Pusition Busy

Haming FB3 Done out

EM EMNO

Heming command:

d " G_bHoming3CMD _§)

AbsSwitch Active Haming FE2 Error aut

bHoming3 Error
Options CommandAbarted I——'

Haming FB2 Error
Error —{  bHoming3Error

ErrarlD

Aods Information

Aoz

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

Lahel [am Data Tt English(Display Target)
1 ) TTTTTTATIMC MoveRelative 1 [MC_MoveRelative Relative value positioning FB
2 [kDistance FLOAT [Double Precision] Distance
3 |leVelocity FLOAT [Double Precision] Welocity
4 |leAcczleration FLOAT [Double Precision] Acceleration
5 |leDeceleration FLOAT [Double Precision] .. |Deceleration
2) e §_flederk 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 |kCommand 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
[em] o

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]

|Sing|e axis positioning command |

G_bPosCMD

E@EERSET ST
Diata setiing for single ais positioning

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

s Dy EDMOVE EDMOVP EDMOVP
I——| EN =) EN END EN Eng 3 CONNECTOR |
Distsnce Velooity Accelers fcn
2000000 b— s d —{ leDistance i [ 500000 — 4 = ) 1000000 = s d [t " le Accsleration )
The execution signal is
e turned ON after all the
_CURRESTOR p— en e data is stored.
Deceleration
100000.0 — d — eDeceleration @ [ 0o

Femmm e e e e e e ==

: The interlock conditions prevent the positioning from starting
v while other programs are running or when a system error occurs.

{BsHEEERD
Relzive value positioning

The execution signal is kept
ON. (A self-holding circuit)

Wariable s2t complete JOG operation in prog' Homing start request - Single sxis continuoust 2-2:ds linesr interpolas Synchronous condrol s Mofion System Eror| Single == positioning:
| bialueSet G_bueg! Busy G_bHoming! Req G_bContPosReq G_binterpolationfeq G_bSyncReg RD78 ystem Md] G.bPasReq
111 11 11 11 1L 11 1L {
I {7} 17 17t L 17F 4 17F \

Single 45 positioning”
G_bPosReg
l 1l I

Relative value position' Relafve walue pasition

bCone bError

Relative value position
bCommand Abarted

I LI

{7}

4,

i/}

* The execution signal is turned OFF when any of the
| Done, Error, or CommandAborted output is turned ON.
|
e L L L L L L K
| The positioning is completed when the Done
| output and command in-position are turned ON.
v
Relatve walue positioning FE
Single wds positioning: ettt s Falafue waluz position = Command In—position
1 G bPosFeq McE el Fielative value posi=: | bDone RD7% 0000, A:d <0001 Sl
I | | Execute Dane —{ BDone I { | ]
Single axds position
| ContinuousUpdate Busy Fislafive walue position —{__GiPelhD
Distance bOommand Abcrted
[ leDistance = Distance Active | 1|
Velocity Relative value posi= I
{ 3 J— velosity CommandAbarted —{ bC cmmand Abortad § Relafue valus pasition
Relative ofi I bError
i - o = Accelersiicn Errce —] ) I i}
[ > b= Decslerstion ErrcrlD Moticn System Error-:
Jerk RD78 0000 System.mMd
i leerk. — Jerk : i |
| Bufferiode /\
1 Options i )
Avis Infarmation The start signal is turned OFF by
075 0000 A s0001 A 5P F— Ao g . .
' § positioning completion, a system

[ Relative value positioning FB "MC_MoveRelative"

4-28
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4. PROGRAMMING BY A PLC CPU ONLY Quick Start Guide

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 | e o e e ey,
interrupted (canceled), and Target velocity of FB2 f-----~---omooooooeonoo
the next FB is immediately Target velocity 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

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

The next FB is executed — e
after the target position of ' 1 : :
the on-going FB is reached.

The target velocity is that of B

the next FB. being executedé Buffering FB
>t
4: mcBlendingNext )
v Multiple start / Transfer velocity uses the set velocity of buffering FB.
The next FB is executed t i s >
after the target position of ! : ' :
the on-going FB is reached.
When the target position is B
reached, the velocity is ibeing executed;  Buflering FB
switched to that of the next ' ' N

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 Type English(Display Target)
1 leDistance1 FLOAT [Double Precision] ... | Distance1
2 |leVelocityl FLOAT [Double Precision] .. [ Velocityl
3 |leDistance2 FLOAT [Double Precision] ... | Distance2
4 |leVelocity2 FLOAT [Double Precision) .. | Velocity2
2) g 5 |leAccelerationt FLOAT [Double Precision] ... JAcceleration
1 6 |leDecelerationl FLOAT [Double Precision _.. | Deceleration
H 7 |leAcceleration2 FLOAT [Double Precision. ... | Acceleration2
H 8 |leDeceleration2 FLOAT [Double Precision. ... | Deceleration2
H 9 |lederk FLOAT [Double Precision .. | Jerk
1) __l_T__ 10 |MC_MoveRelative_1 MC_MoveRelative ... | Relative value positioning FB1
IL_' ____1 1 |MC_MoveRelative_2 M_C_MoveReIative ... |Relative value positioning FB2
: T_'____W_Z_ bError Bit __|Relative value positioning FB Error output
1 13 |TON_1 TON ... |On—delay timer FB
i 14 [bDwell out B ... | Timer output
:____ 15 |bDwell_in Bit ... | Timer input
16 |bValueSet Bit ... | Variable set complete
17 |bCommandAborted Bit Relative value positioning FB CommandAborted output
18

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]

400000.0

Real drive axis
(Axis0001)
200000.0

0.0

» Time

Velocity
[umis]

50000.0

25000.0

0.0 ‘ ! " > 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 |
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[ The movement amount and other numerical values are stored to the specified labels.
|

Single 245 contmucss™

i EDMOVE EDMOVF EDHOVE
| | | - EN END EN B0 EM END ) CORRECTOR |
Distancs? Velocityl
= a ¥ [ mwmo s 4 ebsmecsr B [ somop s P
[ EomovE [ EoMovE
| CONRECTOR i EN END En END D
elaity? Accsisratont Decslerstint
[ %0000 —_ dp={ levecoty § [ 1000000 s d — leAccelestion] § [ 100000  p—s @ —{ leDecelerstionl L]
—
EDMOVE EDMOVE EE 1
| CONRECTOR p— En END EN B0 [=1] =11 1
Acoelers ten’t Dacelaration? dark
SO0000 = 5 ¢ = ehcosieration § [ 600000 Je s d =l lDecsiersticnz i [ oo — o= feJer [ 1

e e

The interlock conditions prevent the positioning from starting while
other programs are running or when a system error occurs.

The execution signal is kept ON.
(A self-holding circuit)

B i 9] 7E-
Single == positioning + Buffer mode +Dwell \/
~
Wariable set complete JOG operstion in prog Homing stert request Single wxis positioning' 2—sds linesr interpols~+ Synchronous control s+ Mofion System Error | Single x5 continuous+|
bValusSet G_bJoe! Busy G_bHomine Req G_bPosReq G_blnterpolstionReq G_bSyneReq RO74 0000.System Md: G_bContPosReq
1 11 1.1 11 1.1 11 1L {3
I__"l 't 17 1/t L udls 17t \ 7
I
Single sxis continuous Timer output Rels five value position-~ Rela ive walue position':

G_bContPosReq bDwell_cut bError bC ommand s tad

1} % . Y —

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

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.

Btz B RN 1 1B il B R0
Felative value positioning 1 Feela five velue positioning 2

Relative value pesitioning FB2 g

Relative value positioning FB1

ltraie s C Move Relative | MO ove Fe ative
G.bOontPosReq (T ST MG Mo Felafive SET On—gelsy timer FB
|—| —— Ex=cute Dene —————————————— Ewecute Dane EN END +
Timer input Timer output
Continuou sUpdate Busy ¥ Continueu sUpda te Busy 4 - bDwell_in =m @ p={ BDwal.cut
Distancel Distence?
§  leDistancel = Distance Active [ sfstecel = Distance Active [ tei0oms = FT ET
Veloaityl dsity 1
i =velnaity ] velodity CommandAberted f__leveloat 1 velodty CommandAbarted
Acceleration?
i~ T Acceieraton Emar [ IeAmceieration? = Acoeleration Etrer
Deceleration?
{ eDeceleration] =] Decelerstion ErrcrlD [ leDecelersticn? == Decelersticn ErralD . " "
ek The on-delay timer "TON
i e Jark T derk B derk
is used for the dwell time.
BufferMode [ 3 J— Burkriode \
Options | Options
Az Information
(D72 0000 A53 50001 s et ois Iois

BufferMode:=3 : mcBlendingPrevious
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HEROETHAEAIT -REH. EERDIEHERTIRN ]

Reseis the positioning start request when positioning is completed or an error occurs

m‘i':' ?
I | | 3 EM END
Single axis continu*
d —{ G_bContFosCMD )
Felafive v;E\\:’e; osition =
I——| I & EN ENO
Timer input
Relafive value position: d—{ & n )
bCommand Aborted
} 1| *
(IS BT The start signal and the timer input are turned OFF when any of following
I o — 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.
H FEZE{THER 15 HFEIT-HH
FE Command 4 orted output FE Errot output
¥ eRelative 1.0 Relative value posit WS MoweReletie [ Evor Relative walue pogic
: : .{ bz ommand Aborted ] : : .- bError j
C B Rl L C proletin 2
110 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.

START

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_G Enabl

MCFB —roupEnable "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



4. PROGRAMMING BY A PLC CPU ONLY Quick Start Guide
L]}

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 Folder

Dizplay All Data -

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

Item HxesGroupll
Axes Group MNo. 1
=] Axes Group Parameter Expands initial valees at au
Acceleration Limit Walu 21474836470 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 Axiz[3] Axiz0003

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

[Setting example 2]

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

* Linear interpolation

Axis0002 and Axis0003
s W wAxes[0] := 2; (« structuring axis [2])
sl poler wAxes[1] := 3; (« structuring axis [3])
Item AxesGroup0i]

fixez Group Mo. 1

=] Axes Group Parameter Expands mnitial values at ax
Acceleration Limit Walu 21474836470 pulze/s™2
Cperation Selection at { —1:Error (Mot Started)

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

Structuring fxis[1] fciz0001
Structuring Axis[2]  Axiz0002 lePosition[2] := (movement amount of structuring
Structuring fixiz(3] iz 003

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

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

Label Name Data Type English(Display Target)
1 [whxes Wiord [Signed 0 15) - NInterpolation axis
2 |lePositiont FLOAT [Double Precision](0.15) . |Position data 1
3 |lePosition? FLOAT [Double Precision](0.15) . |Position data 2
2) —pm-- 4 NleVelocity FLOAT [Double Pracision, - W Vslocity
1 5 |leAcceleration FLOAT [Double Pracision, . Accelsration
1 6 |leDeceleration FLOAT [Double Precision, . |Deceleration
: 7 lsderk FLOAT [Double Pracision Jerk
: 8 mGr’oupEnablej WG _GroupEnable . | Axes group enable FB
1 ) "{"T" 9 _|MCv MovelinearnterpolateRelative 1 [MCv_MovelinearInterpolateRelative Relative value linear interpolation control FB1
1 10 | MSv_MovelinearInterpolateRelative 2 |MCwv_MovelinearlnterpolateRelative Relative value linear interpolation control FE2
: : 1 ﬁ? Q?Hﬁgﬁhi §E Eim I ﬁihi es group disable FB
11 12 lone, it Relative value linear interpolation control FE2 Done cutput
'L_JI____ 13 | bGrpEnError Bit Axes group enable FB Error output
11 14 |bError Bit Relative value linear interpolation control FB Error output
: : 15 (hGraDebiDon Bit es group disable FB Done output
H TTTTCAEToNd TOMN On-delay timer FB
1 17 IbDwellin Eit Timer input
H 18 |bbwell out Bit Timer output
LI 19 _JbVvalueSet Bit Variahle set complete
20 |bCommandAborted Bit. Felative value linear interpolation control FB CommandAborted output
21 |hDone_Set Bit. Done
22 |bCommandAborted Set Bit FE abortion of execution
23

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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Quick Start Guide

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

RE R AR AT
Data sa tin for 2-sxis linesr in tarpolsbion contol
" WOV MOVE
H " eo e
| Interpoistion ss Interpoistion ssis
( Wi Y s al{ whald P [ = - at{ whedil § [ sow00
Start signal
EDMOVE EDMOVE
p CONRECTOR e &M ENO. = END
Fasition dsta | Psition data 1
[ibmme s 4 eFosition (0l [ 000000 el s d el leFositioni(1] [ 00000 Jemt
EDMOVP “EDMOVP
|p_CORRECTOR h— en END B ENO
| Psition date
[ m0wn s d 00— s d =leFositionzli] @ [ So0000 =t

EDMO VP
END =1 END _’ CONNECTOR )
velosity Jerk
e ey, $ oo — N O
EDMOVP
END
Aceeraten
4 ff " hcceierstion ——
e Virisbie 4 compl
i | Svemesat
: I
EDMOVE l_i__ 1
EnD I
Deceleration
= Tee 2

I-———————————————————————————————————I

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

1
1
|
|
v

The interlock conditions prevent the positioning from starting
while other programs are running or when a system error occurs.

| R+ )] T
Linesr interpolation control +

E= [+ L)L
ircl + Buffer mode +Dwell

o~

The execution signal is kept
ON. (A self-holding circuit)

Warisble set complete
alues et

Homing start request=- Single axis positioning- Single axis continucus: Synchranous control < Maticn System Error-Hl 9—ssis linear interpola-
3 G buog! Busy G_bContPosReq G.bSyncheq RD78 0000 System Mdk & _binterpolationfeq
| 1 11 11 1) 1} 11 11 1 }
T|—H| 17t 1t L) 17t L) 1/t 1/
1

JOG operation in prog- JOG operation in prog: Homing start request::

G_bulcg2Busy G_bHeming! Req G_bHoming2Re g

G.bPasReq

2-nds linear interpola-
G_binterpolstionReq

— —1—

s group dissble FE Relafive value linear in' Axes eroup ensble FB- Relafive value linear in'|
bGmpDsbiDane biSMpErErrar b emmand Abcrted
1.1
17k

% %

1

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

EaEER
Lnew mtwpoisbon contol |
Pt v i o ten o B
O MoreLneoi brp stcfei e |
MO Pl e s ottt |
Dene

B
tersoinrn

Ewar
et
Wn e §

) Dusuurtion

Axes group enable FB
"MC_GroupEnable"

.

T e
3 st
 surticse
4 Ot

e

72 ot aasssutian
e s

Relative value linear interpolation control FBs
"MCv_MovelLinearinterpolateRelative" using

buffer mode

7
The on-delay timer is executed when
the positioning is completed or the
execution is aborted.

(Note) When the values for the Velocity, Acceleration, and Deceleration inputs are omitted, those of the previous FB

are applied.
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I BB, 7L DMk
Aves group disable FE Resets the start command and timer input

ME_GroupDisable_1

Timer output

~ Ases group disable FB:
bDwell_cut BEEREEEL | L o e b DsbiDane
| | | Execute  Done = bGmLsbDone ) I—| ENO
[ 2-asds linear interp
Felative value linear in' Busy Axes group enshle FB-- d |—G_binterpalationCMCH
bErtar P o
} 1} F——e
ErrariD Mation System Errare =
sses Group Information D78 00005ystem bd
| RD78 0000 e SGroupitl Axe sGroupRel i AesGroup I—| — = END
_— Timer input
d = bDwellin
"MC_GroupDisable" disables the axes group
when the dwell time is passed or when the EST
linear interpolation control error is turned ON. e Ene s
4= )
RET
L En EMD
FE abartion of execution
d —{ bOommandaboried Set i)

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

I BFEETHREFE T I HFEIS - I
FE Command Abcrted output FE Error output

MCw_MoveLineadnter  Relafwe walve lineg MG Movelineadnter  Relative value linaa
'—I :bGornmandAborted ] I—| bError ]
| MCw_oveLineadnter: | MCw_Mowvelineadnter

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".

T ey o %
W& Network /0 Mew Folder Ctrl+Shift+M Basic Setting
B ™ Program Import File... Data Type I8 Calculation Profile |Z|
& FB/FUN Sort R (Data Name) ProfileData00o1
Detailed Setting
Data Format
Type Cam Data E
Interpolation Method Specification  Section Interpolation E
Expand Setting
Auto Expand Yes |Z|
Profile ID (1 to 60000) 1
Repetitive Operation Enable E
Input Absolute Coordinate Disable (Relative Coordinate) E
QOutput Absolute Coordinate Disable (Relative Coordinate) E
Cancel

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

Item 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.
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(2) Creating a cam data
Set the calculation profile waveform.

Setting Method : [Gam Data (Section Inerpolation) | €

Resalution

TORe Settng Fange
200000 ta 200000

The number of digits after the decimal point can be set arbil

Gam Graph
Display Graph

J 2 ||Lerv per Gycle © |

Len. per Gycle Setting
Unit

Stroks Amount Setting

Unit -

Quick Start Guide

Cam Time Settine per Cycle

200000}

Stroke Amount © £

I GCam Time per Gycle 1000] =] I

Stroke mmmm [ Speed e [ Acceleration semm [ Jerimm

3

Display Magnification

200000 |
4

width [100 |5 Height [T00 |5 | W/H 1008 Soreen

Point Data
Display

200000

|

T

11T

-200000

0

Stroke Setting

Titial Stoke: | 1]

Initial Spd.:

50000

Initial Accel. :

100000

150000

200000

1€ Fine-tune the cam curve by sectiol

Sec. Mo

5
i

Start End Str

oke Gam Gurve Type Tnput

0 50000
50000 100000
100000 150000
150000 0

o000 Tinele Fypot
200000 Single Hypot
50000 Single Hypot

0 Single Hypot

End Speed

The following shows the necessary setting items.

Tput End Acceleration
0000
0.000
0000
0000

4263669101

~28424460675.137
-28424460675.137

2708

14212230337 669

No. Item Description

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

2 Length per Cycle gth per oy ,
(Set the movement amount of the master axis for one cam cycle)
Set the stroke amount and its unit.

3 | Stroke Amount ! s uni .
(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 (blank for the unit setting)
3 Stroke Amount 200000 (blank for the unit setting)
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.

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.
MC_Gearin Ex_ecutes gear operation ba_sed on the specme.d speed
ratio between the master axis and the slave axis.
MC CombineAxes Combines motion of two axes by a sele'ctable' combination
- method, and outputs the result to the third axis.
MCFB -
i Changes the cam current value per cycle to the specified
(motion) MCv_ChangeCycle |value during MC_Camin control. It is used to compensate
the cam current value per cycle into an arbitrary value.
MCv *****Filter Executes the specific filter processing to the input of
- Master, and outputs the result to Slave.
MC_Stop Stops the synchronous control.
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4.11.4 Axes configuration

This chapter explains the following cam system.

Quick Start Guide
|

Real drive . i
Real drive axis

A=Y [ Axis0001

-

\,5, / = \ {gz'j:r-\z

Virtual drive

=8 aSe

A A aannsz;

[ || 5 qﬂ Composite gear
‘.\_er)‘ (=] \ ,’ ;

[ | | —h Gear

MC_Gearln
Reduction ratio 1/2

S

v

Virtual linked axis 1
LinkAxis0001

v

jum—y S— Virtual drive axis

M1
M2  Reduction ratio 1/1

- Cam ; ;
" VirtualAxis0001 MC_CombineAxes
Reduction ratio  1/2
S
Virtual linked axis 2
LinkAxis0002
M: Master (Master axis) +
S: Slave (Slave axis) M
M1: Master1 (Master axis 1) MC_Camin
M2: Master2 (Master axis 2) 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
im] - o

400000.0 S
Real drive axis
(Axis0001) 0.0
400000.0 [===osssedravmsmssnsnreniminncrcennansesd Ot ;

Virtual drive axis

(VirtualAxis0001) 00

200000.0

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 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

2) -

Label Name Data Tvpe English(DiEplay Target)
1 FLOAT [Double Precision elocity
2 FLOAT [Double Precision Acceleration
3 FLOAT [Double Precigion Deceleration
4 FLOAT [Double Precision, L fderk
il |Ieposition FLOAT [Doubls Precision Distance
g |MS Gearln i M _Gearln .. |Gear operation FB
7 IMC Cormhinefes 1 MZ Combinefsxes [ Not FB combining the motion of two master axes
g [MC_Camln_1 M _Camln [ ote Cam operation FB
CamiD MC_CAMID ~ Cam ID
..... — m——
blnSync it Cam operation FB inSync output
MC _MoveRelative 1 MC _MoweRelative Relative value positioning FB
Eit Relative valus positioning FB Error output
“[blonel Eit Relative valus positioning FE1 Done output
MC_MoveRelative 2 MC_MowveRelative .. |Relative valus positioning FB
bDone? Bit .. |Relative valus positioning FB2 Done output
bStopDone Bit . Axis Stop complete
bSynchMaove Bit - Relative value positioning start
bWalueSet Bit. “ariahle set complete
\Command Aborted Eiit Relative value positioning FB CommandAborted output
IS _Stop_1 MC_Stop Axis Stop FB1
MC_Stop 2 MC_Stop .. |Axis Stop FB2
WC Stop 3 MC Stop Axis Stop FB3

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 o x

5. |52 g | A1 :

Element Selection n
|iFind POU) |8 | &
La- x| ¢ 0 X | i
User Library
= Library
= L.g MotionControl_RD78_1.01 MoticnControl_RD78
|y FB
= (3 Structured Data Type
§ AXES_GROUP_REF
AXIS_REF
FILE_LOCATION
INSTANCE _ID
MC_CAM_ID
1 MC_CAM_REF
MC_INPUT_REF
MC_TRIGGER_REF
PROFILE_DATA
PROFILE_ID
SIGNAL_SELECT
TARGET_REF

oo oo oo oo

y-r

_INPUT_REF
OFILE_ID
SELECT

Sa Oa Lo So oo 0o ool

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) 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.

[EIRRRIE AT —HERRE
Data settne for synchronous control

Start signal

TSR EDMOVP EDMOVP EDMOWP
I | | EN EHOD EN ENO EN ENO [—) CONNECTOR )
Distance Accekration Jerk
400000.0 _— d m={ lePosition 50000.0 — = d p={ leAcceiration ) 0.0 = o feed leerk
EDMOVP EDMOVP
Varisble et comphe — e =
p _CORNECTOR p— EN END EN ENO byabeSet | 1
Wehcity TEoeTeraTion
50000.0 o d =={ leklocity 1§ 50000.0 —c d 1
I

The execution signal is kept
ON. (A self-holding circuit)

-
The interlock conditions prevent the execution signal from turning ON
L while other programs are running or when a system error occurs.

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
|

The profile No. is stored to
CamlD.ProfilelD.Number.

Qui

g

ck Start Guide

Axis0001 executes positioning when the status of
Axis0002 turns to "7: SynchronizedMotion".

FEAH B A 3 54 #Axis0001
Relative value positioning Axis0001

Relative value positioning FB

WG _MoveRelative 1

Relative value position™

bSyncMove
I ] |
I LI}
Distanca
Welocity

leVelo ity

Acceleration

le Acceleration

De czleration

erk

Axis Information
R D78 0000 Axis0001 AxisRef

MG _MaveRelative
Execute Dore
ContinuousUpdate Bisy
Distance Active
Welocity Command Akborted
Acceleration Ermor
Deceleration ErrorlD
derk
Bfferhace
Options

Axis

Axis0001 positioning

1 ! o
—————————————I——————————————I ke G Con = o
£ - 1 =
1 elti (T . [ e, Y o 6
\4 Gear operation FB v FB combining the motion of two master axes v Gam operation FB
= : MO Gearn | = MEG g - MC Camn |
onous control = oo s control = orous control = W
g 5 pSymcReg G bSyncFeq
|._| ——t Emcur= TGex |-—| —t— Becut= TSyre |— F Execute
§ Cantiruoustipdste Busy § Contiouslipdate Busy Cantienusipdste Busy
C 1 = RatioNumerator et C 0 = Combinehiode Active MasterOffest Betive
C [ 1 —_— (¥ Slave Offset Commandfborted
Ermor [ 1T Error MasterScalng Errar
EnoilD 1 — EnorlD Slave Scaing EnorlD
2 — GearRatioD MasterStartDistance End0 Profie
 MasterVahisSource M1 MasterSyncPosition
§ Buffer Moe + MasterVahisSource M2 St iMode
 Buther Mode MasterVabeSouce
Master § Optians GamTablell
Master | Butfer Mode.
Ais nformation
. F075,0000 Vi tusie B Masterd Optisns.
A Informat
Slave Master
Auis Information
Slave
[Realdrive
Gear «—MC_Gearln_1

Composite gear

«—MC_CombineAxes_1

«—MC_Camin_1

J

HEF E R E 0 RAEN 3 D S Vi us Axis0001
Relative value positioning VirtualAxig0001

Relative value positioning FB
MC _MoveRelative 2

Relative value posi=
bDoned

FALSE
Distanca

Velocity
leWelooity

Acoceleration

leAcceleration
Deceleration
leDeceleration
Jerk
e erk

Axis Information
f RD78_0000 Virt La AxisO00T AxisRiaf e

MC MoveRelative

Exscute Dore
ContinuousUpdate Busy
Distanca Active
Velooity CommandAborted
Acceleration Ermor
Deceleration ErrorlD

Jerk

Bufferiode

Options

Axis

Relative value posi

[ VirtualAxis0001 positioning ]

s

e

v
(To the next page)



4. PROGRAMMING BY A PLC CPU ONLY Quick Start Guide

(Continued)
1
I | EERA T
+ Synchronkation dons
fuis Stop FB1
3 s o M Stop 1
Rebtive value pasitiorr— Gommand Ih-position ———
| SDane RO7 8 0000 Y tualfixsee HEEED e Beopiconyie =l
{ | { | §— Ecute Done s bSopCone ENO
I Synchronous contre
Relative value position- Deceleration Busy d
1 bEmor S —
[ | } @ ek Active
Rektive value position-- Optiohs CommandAborted Motion System Error
RST
[ bGommandéborted [ FOTDSsen e
| | ] Error { | EN ENO
I l Rebtive value posr
Euorld .
s Infor mation —
T _
Sl The start signal is turned OFF when
R the status is out of synchronization.
@— E=cute Done
Deceleration Busy
Jerk fctive
Options Commandfborted
Error
ErrorID
s Tnformation . ] .
[ RD7 80000 ik Axi=0n 1 AsisFel b Axis The synchronous control of Axis0002, LinkAxis0001,
and LinkAxis0002 is stopped when any of the
fixis Stop FE3 . . . e e
MG Stop 8 following conditions is satisfied: the positioning of
MG St . . . .
e VirtualAxis0001 is completed; or either of the Error or
—— Execute Done .
CommandAborted output is turned ON.
Deceleration Busy
Jerk fctive
Options CommandAbaorted
Error
ErrorID
fixis Information
§ RD78 0000 L nk Aocis000 2 AxisFel  J— Axis

HFEsR{TRERT HFEIS-tHH

FE Cammeand Aarted cutput FE errcr output
|| MeSesdnd Dommen Felative alue posi' WO Gearin 1 Ervor Relative welue posic
I | | { bCommand Abcr ted |—| e bErmar [

M2 Combingdeps 1 0

|_| s | MC Combinedoes 1 B I

MC Camin 1 Comman WO _Camin
— I—' —
S MoeRelative 1 0 S MoeRelative 1 Error
s —
MG MoneRelative 2.5 MG MoeRelative 2 Eror

The labels are turned ON when the OR condition (the CommandoAborted 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

MC_Reset

Description

Resets errors and warnings of the axis.

MCFB

o ) MC_GroupReset
(administrative)

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.

HIs-tsk
Asis error reset

Ayis error reset FBI Axis0001 HAxis error reset FB2 Axisi002 Poxis error reset FBE Vitualfxis0001

Byorrca O, Fecet, Error resst . Feset Error resst sl
G bError Feset MG _Feset %t o oot MG Fesat G bError Feset T Ehset
|_| —_— o |_| B Sai |_| e Dere
Options Busy Optiors Busy Options Busy
Gommandfborted | Commanddborted Gommandfborted
Ervor | Ermor Error
ErarlD ErrarlD ErmarID |
fsie Infarmation fsis Information
{FO780000 Axiwi0 | AxicFef = s RI78.0000 Axis0002 AxiFel — fxis 31 AceRel fois
fucis error reset FBA LiiAwis0001 Pois
i  Fesst ¢ ] ; Poset |
o o 110r res
@ b Error Ranst. j95 Fezst G hError Resat 0 FEst
I——| ———— Eeote Done I——| p——— Esecute Done
Optians Busy 4 Options Busy
CommandAborted Gommandfborted 1
Ermor Error
ErrorlD ErvorlD
fisis Information fixis Information
(RD78.0000 Link Axis000 | AxisFel _— fsis {{_FD78.0000 Link Axio000 2 AviFel_}— fois {

WYL-ITS-Utsk
#oes goup otror reset

Aoes group emor reset FB

Eroiest MG GroupResst
l G bErarF
[ { } Exscute Done
Options. Bus
Command#Aborted
Error
ErarlD

Pxes Group Information

RD78 0000 AxesGroupll | AcesGroupRel =t AmsGroup

VAT LIS=esk
System ermor reset

System ermor reset

Cv ! set 1
MCv_MotionError Feset

G_bSysEmorReset
|_| —————— Ecute Done

Options: Busy
CommandAborted

Error

ErrorlD

Startld
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4.13 Checking Operation
4.13.1 Conversion and Writing of Programs

Write the program to the PLC CPU. Select [Convert] — [Rebuild All] to convert all the program.

15 MELSOFT GX Works3 ¥R04-78G4_FBDsample_1.001B(forCapture).gx3 - [ProgramBody : ServoON_log [PRG] [FBD/LD] 213Step] - a x
NPAS it hn G s Saaamemes fs 060 B a:im L0 r & E ww— | I
i Project Edit Find/Replace | Convert | View Online Debug Recording Diagnostics Tool Window Help B X
O EEEN RS - R

EI—-II--M-‘H-'H--M--N-“"B Online Program Change Shift+Fa L | @ b Gty D ¢ W ER -

S Y e
E R Check Syntax 3
' Program File Setting...

Worksheet Execution Order Setting.. —HON
All axes serva ON

Setting..

remays ON Synchronization Flag PLG FEADY

I SM400 K1 i

, 1} i} (r—

READY
X0
| 1}
I 1
s Information
DT 80000 =i 000 | AxisFef
JOGEHCAT hEE
Data seting for JOG operation
Driver Servo On Status EDMOVE I EDMOVE
 MGOIEL A W Driver ServoOn = EN ENO EN ENO _fCQ‘NNECTOR’I;
i J0G Vebcity JOG scceleration
2000 s d —{ G leJoevebcity § 000000}~ s d —~{lebrAccekration §
EDMOWP EDMOVP
b CONNEGTOR Jp— EN ENO EN ENO
JOG deceleration JOG jerk
500000.0 —_= d f={_le dog Deceleration [ 0.0 = d = leog Jerk.

JOG - Axis000 1

JOG Positive ratation— Homg start request+ Single axis positioning—- Single axis cont iuous-=+ J-axis lnear interpol- Synchrenous cantral =+ JOG A
G bHamnelReq G bPosReq G bCantPasReq @ blnterpolstionReq GbSymoReq
.l.Joa P

4 11 11 171 11
Jog Reverserutatmn""l’
tination

ES Output @8 Prc

Confirm that no error occurs after executing "Rebuild All". Select [Online] — [Write to PLC], and
write the program to the PLC CPU.

When the parameters and the public labels of the Motion module are changed, write the program
after converting all the program and reflecting the public labels in the motion control setting
function.

Online Data Operation - X

Display  Setting  Related Functions

BV - O - S - e

Parameter + Program(E) Select All Legend
Open/close AICD Deselectaliqy | % CPUBvitinmemory B soMemoyCard (@ IntelligentFunction Modue
Module Neme/Data Name + B B ol Tite Last Change size (Byte) A

=71 R04-78G4_FBDsample_1 0018

15 Parameter
& System Parameter/CPU Parameter 2020/06/28 14:27:42 | Not Calculated
@) Modue Parameter 2020/08/28 15:25:16 | Mot Calviated
B Memory Card Parameter 2020/06/29 12:06:10 | Mot Calculated

ojooio

{18 Remote Password [m] 2020/06/29 12:06:10 | Not Calculated
& CC-Link IE TSN Configuration =]
&3 Slave Device Setting O Detal - Not Calculated
(1 { Global Label O
& Global Label Setting ] 2020/08/28 15:24:4_ Not Calaulated
1) Global Label Initial Value ]
& oee [m] 2020/08/28 15:24:41 | Not Calculated )
Displzy Memory Capacity )
Memory Capacty
Program Memary Free
S Calesaton
| e
Legend Data Narmory Free
B o | s
W oot DevicaLabel Memry (Fie Siorage ves) e
L] =— | 1suesere
50 Memory card Free
Frae: 55 orLess
L orke

e=
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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 | Window Help Drive Teol List *

Memory Card 3

Start the selected drive tool.
Check Program...

B Simple Motion Module
Menitor
B _Motion Module

i (=

Logging Configuration Tool...

Check Parameter...
Check the Assigned Device of Global Label...

Realtime Monitor Function...
Module Tool List...

[ Drive Tool List... H

Predefined Protocol Suppert Function...

Circuit Trace...

Update Firmware...

Profile Management 3
Configuration Management 3
Register Sample Library...

FB Property Management (Offling)...

Cancel
Shortcut Key...
ﬁ Options...
A 4
Module Selection(Monitor) X
Module Selection
[ 0000:RD78G4 o ]
Cancel

2) In the motion control setting function, select [Online] — [Motion Monitor] — [Axis Monitor].

Online | Debug Teol Window Help

& Read from Module... ! =|g| - lﬁ' @ e

20 Write to Module...
Remote Operation(S)...
Backup/Restore...
Delete Module Data...

Monitor 3

[ Motion Monitor 3 Axis Monitor

Watch 3 Position Data History
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(2) Monitor screen

E 0000:RD78G4 - Axis Monitor — [m] X
1 W=LALY o
4

Axis Monitor [Mmlho(Type:lRed[hiveA:ﬁs ) R ST )
[EE Monitor Item Selection |E Mcllhrlmsdﬂ:hm‘ ‘E Split ‘ Upper Pane [ Lower Pane

Font Size:

T T o
Bl Namne e e @
Axis Status 0:Axis Disabled 0:Axis Disabled @
Control Cycle 1 1 e ]
Poston Comand UnE |, .
Display U i
Speed Command Unit Display | um's s
Command Current Position | 0.0 um 0.0 um
Feedback Position 0.0 um 0.0 um
Specified Position 0.0 um 0.0 um 1000000 ns:
Cormrmand Current Speed 0.0 um/s 0.0 um/s @
Feedback Speed 0.0 umy's 0.0 umys Operation Cycle Monitor [1].Proces...
Specified Speed 0.0 um/s 0.0 um/s L 62440ms
Eegat""e Direction Speed | 5500000000.0 unys ~ 2500000000.0 urs Bperation|EydeionRor ] aum=
mt Valse
'\’,gf:e"e Drrection Speed Lmit| 5500000000 um/s  2500000000.0 um/s Operation Cydle Monitor [1].Settin. ..
- - 1000000 ns.
Automaticaly Decelerating | FALSE FALSE
Command In-position FALSE FALSE ) e R SiE e «
= @
Eegftv’:le Direction Torque |35 g o 300.0 % P =
it Valve o
postive Drecton Toraue |30, o 3000%
Exacution Profile 1D No. 1] 1]
EEE— L °
Cormpleted
Home Position Return . o000
FALSE FALSE
Fodl et @
Start Permission at Home
Position Return Uncomplated | A-5E FALSE
Upper Limit Signal Status FALSE FALSE
Lower Limit Signal Status FALSE FALSE
s
Forced Stop Canceling
Axis Error Detection FALSE FALSE
- [
Axis Error Code 0000 0000
Axis Warning Detection | FALSE FALSE
i 4
Axis Warning Code 0000 0000 -
Driver Ready On Status FALSE FALSE < >
No. Description
1 | The monitor items for each axis are displayed.
2 | The system monitor items are displayed.
3 | The axis type to be monitored can be changed.
4 | The monitor items can be added/deleted.
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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

1B itz &R0
Relative positicning
Varisble set complete JOG operation in prog*+ Homing start request'+ Single axis continucus* 2-axis linear interpola* Synchrenous control s+ Single s positicning'*
bValueSet G_buJcel Busy G_bHcming1Req G_bContPasReq G_blnterpolstionReq G.bSyncReq RD78 0000 System Md- G.bPasReq

Tt * i v i Va

Single s position
G_bPosReq

Shows ON/OFF of the JenRelatve vslue pesition-

bC ommand Abcrted

contacts and coils.

ON
oFrAF

Relative value pasitioning FE
MC Move Relative |

Single axs Relafive value position*

1 B.bPosReq s MO MoRFelte - 1 boane RO 0000 4450001 - b o
I L FALSE FALSE | L Ll — Single @xis positicn
Continucuslpda te Busy d 5_bP osCMD
it — Relstve value pesition™
bCommand Aber ted
| | Distance Active | It ®
2.00000C000000~" | | 200000006000060 Relafive value posic I L
Velocity CommandAbarted bCommand Abor ted
5000000000000 | | 50000.0000000000 FALSE FALSE Falatoe value poston
Accelerticn Error l y)
)| 1.00000000000000 FALSE FALSE | i d
e - Deceleraticn ErrariD
1.000000000000 || 1,00000000000000 0 ey i
le Jerk | Jerk I ' !
0.00000000000000 | | 0.00000000000000 | L
BufferMode
Options

Axs

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.

Onlmg Debug Recording Diagnostics  Tool Window  Help

Toolbar rl .|| |=36

30
v | Statusbar i ‘ =) N
[ Docking Window 3 ] = Mavigation
Zoom » | [l Connection Destination
Switch Display Language... JF Element Selection
Multiple Comments » |E Output
Progress
iy Find/Replace
E

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 /0 Points Check
Module Start I/O No. Related Area

Watch 1 ]
Watch 2

Watch 3

Watch 4

TEOE BEHE

Intelligent Function Module Monitor 3
B3  Event History (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
... Homing start request: Single ®is positicning: Sin

: G.bHoming! Req G.bPosReq

I i . | Lo L
Undo

JOG Reverse roty Redo
G_bJceR1 =

F— =

Copy

Select FBD Network Block

Convert(B)

Edit »
Find »
View 3
Cross Reference

Device List

Dataflow Analysis

JOG Axs00R FB Property >

JOG Positive ,Oﬁl Register to Watch Window Watch 1

I 3‘:|' i; Register to Device Batch Replace Watch 2
Wave Displa y(W)... Watch 3
Process Control Extension » Watch 4 Positve rots§

G_bJeeR?2 G.bJoeF?2
I O Open Help(G)... [ I—'/l—
JOG Velocity

JOG Reverse roty
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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 g 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_bSRVOFF = [ Bit Servo OFF = =

€2G_blogF1 - BIN Bit JOG Positive rotation command Axis0001 - —

€G_blogR1 - BIN I3 JOG Reverse rotation command Axis0001

€G_blogr2 - BIN I3 JOG Positive rotation command Axis0002 - —

€G_blogR2 - BIN |8t JOG Reverse rotation command Axis0002

€2G_bHoming1CMD - BIN |8t Homing command Axis0001 - —

€ G_bHoming2CMD - BIN I3 Homing command Axis0002 -

€2G_bHoming3CMD - BIN Bit Homing command VirtualAxis0001 - —

€G_bPosCMD - BIN I3 Single axis positioning start -

€2G_bContPosCMD - BIN Bit Single axis continuous positioning start - —

€2G_bInterpolationCMD - BIN I3 2-axis inear interpolation control start

€2G_bSyncCMD - lBIN Bit Synchronous control start - —

@G_bErmorReset - BIN I3 Error reset

| .

[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.
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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
(@) Mach All the Gonditions () Match Any One of the Gonditions
1. [Event Type | [ Inchding Next v ]
A v vl v
3 . vl ]
[[] inchude: program emors (Allov jumping) Start Refine Qlar Refine Conditions
Mo, Occurrence Date Event Type Status Ewvent Code Overview
00001 2020/0%/07 07:33:13,402538560 | System \;‘) 07FD MCFEB Start {Control System)
00002 2020/0%/07 07:33:13.351777656 | System \_) O0TEE Servo System Recorder Start
00003 2020/0%/07 07:33:19,263555680 | System \_) O07FE Homing Request OFF to ON
00004 2020/05/07 07:33:19.265115064 | System "\T) O7FD Current Pasition Restoration Completion
00005 2020/05/07 07:33:19.265032336 | System "\T) O7FD Current Pasition Restoration Completion
000DG 2020/05/07 07:33:19.268534016 | System "\T) O7FD Current Pasition Restoration Completion
00007 2020/09/04 06:46:03,947703512 | System i |oo7ro MCFB Start {Contral System)
L4 >
Leganrd A Major A Modzratz ﬁ Minor 2
@ Warning "j.') Information Clear all
Detailed Information MCFE Start/Stop Information
Dietail Code :0
FB Type :MCv_AllPower
FB Instance I 145430285
Instance Name :MCv_alPower
Cause MCFE vias started,
Corrective Action
Craate Fie.., o=

To check the event history of the PLC CPU, 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 AND THE MOTION MODULE

This chapter explains programming by a PLC CPU and the Motion module.
To obtain the sample program used in this chapter, contact your local sales office.

m File name: R04-78G4 STsample *****.qx3 (***** indicates the version)

Programming

Programming

Ladder, FBD/LD, ST ST
PLC CPU Motion module
Motion control
Start the MC_MoveRelative_1(
Motion Axis:= Axis0001.AxisRef , // Axis information
module Execute:= bExProg1, // Positioning start = |
program Distance:= 100000.0, // Movement amount
Velocity:= 100000.0, // Velocity
Acceleration:= 5000000.0 , // Acceleration Positioning control
> Deceleration:= 5000000.0, // Deceleration
Jerk:=0.0, // Jerk S U
l—[ BufferMode:=0, // Buffer mode //\
Options:= 0 // Option / \
) Synchronous control
Share
Motion Global Label < > Motion Global Label

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
EE- | L= | # Basic Setting
Data Type &) Program Block -
ServoON Jog
Detailed Setting
& Program Configuration
+ Program Language g1 ST
Program File
o B Execution Type Normal E|
Program File of Add Destination <Same as data name>
() Normal >
TF  Add New Data.. Ins o
Sort »
Program Setting...
- Expand/Collapse Tree  » Cancel

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

Mavigation g x

- || &

= ™ Program
fily Initial
= i’ Normal

g1 ProgramBody
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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".

Setting Item List
Input the Setting Item to Search i i Ttem
3 > = Timer Setting Setwhen youwant to change the value of t
€ System Setting Low Speed Timer Setting 100 ms
+1 E" Axis EE High Speed Timer Setting 500 ps
£ Axes Group = Program Setting Long Timer Setting 500 ps
] Timer Setting = LabelInitial Value Reflection Setting Setwhether to set initial values to labels a
Iculation Profile B} Label Initial Value Reflect Label Initial Value Setting at STOP => RUN  1:Disable
M Network /O El ong':am Exechtlonfetténg' =) Program Execution Setting Setwhen chaneing the programname tous
= = Program i oper:i:get:::“a:"gr; Progeam Excutio Sctting {Detailed Setting>
51 Initial (=] Operation Setting at Error ISelect whether to stop the user program wl
& 5 Normal Invalid Device/Label/Buffer Memory Specificz|0:Stop
#il1 Fixed Scan File Name Specification 0:Stop
' Operation Errar 0:Stop
A 4
7 ServaON_Jog 1:Normal | v
2 0:Standby
3 a
4 2nitial
5 3Fixed Scan
6
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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.

11 //axis0001 JOG

Z2i MOv_Jog 1€

3 Axis = Axis0007.AxisRef
4 JogForward = G_bJogF1CMD

) JogBackward := G_bJogRICMD

B Yelocity = G _ledogVelocity
7 fcceleration:= ledoghcceleration
3 Deceleration:= ledogleceleration ,
g Jerk = ledoglerk ,

10 Busy => O_bJoglBusy

[RERR

17

(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.

[Global label]
Label Name Data Type Class Ini |Co Comment Re Public Label Motion
1 [GblogFIOMD 1Bt VAR GLOBAL JOGIESZIET Axis0001 / JOG Positive rotation command Axis0001 Disable =
2 GbkeRICMD |Bit VAR GLOBAL JOGEEEIES Axis0001 / JOG Reverse rotation command Aois0001 Disable -
3 |[GblkeglBuisy |Bt VAR GLOBAL JOGIBELF Axi=0001 / JOG operation in progress Axis0001 Disable -
4 | Gledog¥elocity |FLOAT [Double [WVARGLOBAL JOGHEE / JOG Velocity Disable =
5
[Local label]
Lakel MName Data Tvpe Class Initial Constant Comment
1 ledJoghcosleration {FLOAT [Double Precision] |WVAR JOGHIEEE / JOG acosleration
2 |lsJogDeceleration |[FLOAT [Double Precision]  |VAR JOGEEE / JOG deceleration
3 |ledoglerk FLOAT [Double Precision]  [WaR JOGYe—h / JOG jerk
4
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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.

37] ServoON_og [PRG] [ST] * X 4 b+ Element Selection 4 x

T =1 (Find PoL EE

v [ v X | ar

Display Target: All v
Bistable ~

Control Syntax

Control Syntax

Operator
Operator
Motion Control Function/Function Block
Management
Operation - Individual
& MC_Home OPR
& MC_Stop Forced Stop
% MC_GroupStop Group Forced Stop

& MC_MoveAbsolute Absolute Value Positiol

Drag & drop & MC MoveRelative Relative Value Position

& MCv_og JOG
= MC_MoveVelocty Speed Control
% MC_TorqueControl ~ Torque Control

% MCv_SpeedControl Speed Control (Includii
& MCv_Movelinearinterpc Absolute Value Linear |
& MCv_Movelinearinterpc Relative Value Linear In
& MCv_MoveCircularintery Absolute Value Circulal
: MCv_MoveCircularinterp Relative Value Circular

% MC_Camin Cam Operation Start
& MC_Gearin Gear Operation Start
MCv_log

POU List [Favorites [ History [ 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

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

Clazs VAR w

Local Label{ServoON_Jog) ~

Data Type |MC\¢'7JDQ |

Constant

Comment | |

0 Openthelabel editorand
set thelabel 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 ServoON_JOG [PRG] [ST] * X

11 5MCv Joe T(xis:= ZAXIS REF? ,JogForward:= ?BOOL? ,JogBackward:= 7BOOL? ,Yelocity:= 7LREAL? ke
2 Deceleration:= LREALY ,Jerk:= ZLREALY ,Options:= 7OWOROY ,Oone=> 7BOOLY ,Busy=» 7BOOLY
3 Active=> 2BOOL? ,Commandiborted=> 2BO0OLS ,Error=> 7BOOL? ,Errorl0=> 2WORD? )

Delete the semicolon at the head of the FB.
(Depending on where a FB is added, there may be two semicolons at the end of the FB. In that
case, delete one.)

11 MCwv Jog 1(Axis:= 2AXIS REF? ,JogForward:= ?BO0L? ,JogBackward:= 7BO0L? ,Yelocity:= ZLREAL? | Acce
2 Deceleration:= ZLREAL? ,Jerk:= ZLREAL? ,0ptions:= Z0WORD? ,Done=> 7BO0OLY ,Busy=> 7BOOLY .
3? Aotive=> 2BO0LY? ,Commandiborted=> ?BOOL? ,Error=> 7BOOL? ,ErrorlD=> 2WORD? );

Users can break a line or adjust indents of a FB.
The following program example breaks the line at every 1/O signal and adds indents as follows.

T MCv_Jog 1t

2 Axisi= 7ARIS REE?

3 JogForward:= 2800L7 ,

4 JogBackward:= 780007

5 Velocityr= 7LREALT

] Acceleration:= ZLREALY
7 Deceleration:= ZLREALY
3 Jerk:= 7LREALY

9 Options:= 2DWORDY
0

1

?

3

4

5

B

7

Done=> 7B0O0LY

Busy=> 7B00L7

Active=> 7BO0LY .
Commandibor ted=> 7BO0LY
Error=» 2B00LYT ,
ErrorlD=> ZWORD?

(3) Inputting 1/O signals
Enter labels for the undefined variables which display ?AXIS_REF?, 7BOOL?, 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.

1
Z
3
4
5
B
7
g

9
10
11
12
13
14
15
16

MCv_Jog_1¢(

Axis:=|AxiaUUUl.|

JogForward: = 7BLIER axskef
JogBackward:= 7B/8%cd
Velogity:= ZLREAEM
Acceleration:= 7@~
Decelerat ion:= 7/ Pt

Jerk:= 7LRCAL? |

AXIS_REF Axis Information
AXIS_REAL_CMD Axis Control Data
AXIS_REAL_MONI Axis Monitor Data
AXIS_REAL_PRM Axis Parameter
AXIS_REAL_PRM_CONST Axis Parameter Constant
Setting...

Options:= 7ZOWORDY
Done=> 7B00LY

Busy=> 7BOCL?

Active=> 2B00L?
CommandAborted=> 7BOOLY
Error=z YBOOLY .
ErrorlD=> ZWORDY

3) Select "AxisRef".

1
Z
3
4
5
B
7
3
9
0
1
2
3
4
5
B
/

1
1
1
1
1
1
1
1

MCw_Jog 1(
Axis:=|Axis0001. AxisRef |

JogForward:= YBOOLY
JogBackward:= 2B00LY
Velocity:= ZLREALY
teceleration:= ZLREALY
Deceleration:= ZLREALY
Jerk:= 7LREALY
Options:= Z0WORDY
Done=> 7BOOLY

Busy=> 7B00LZ

Aotive=> 2B00LYT

Command&borted=> ZBO0OLY

Error=> ?BOCLY
Errorl0=> 2WORD?

(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

BOOL JOGIESFT Axis0001 / JOG operatio...
BOOL JOGIE&Z1ESy Axis0001 f 1OG Positiv...
BOOL JOGi¥&F{E% Axis0001 f JOG Rever...

Setting...

suggestion.

TE MCv Jog 1(

7 Axisi= AxisO001. AxisRef |
3 JogForward:= Qb .,

4 JogBackward:= ?E[@ 6 bgibusy
5 Velocity:= 7L REA 6 bigriom
B ALeceleration:= 7|€ e bigrion
7 Deceleration:= 7

3 Jerk:= ZLREALZ

9 Options:= 70WORD?

10 Done=> 7BOCLY

11 Busy=>» 7BOOLY

12 Aetive=> 2BOOLY

13 Commandébor ted=> ZBOOLY
14 Error=>» 2B0O0OLYZ ,

15 ErrorID=> 7WORD?

16
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2) Select "G_bJogF1CMD".

1 MCv Jog 1(

2 bxis:= Axis000]. AxisRef

3 JogForward:= G bJogFICMD , |
4 JogBackward:= 7BOOLY

5 Velocity:= ZLREALT

B beceleration:= 7LREALT

7 Ueceleration:= ZLREALY .

8 Jerk:= ZLREAL?

l Options:= Z0WORDY
0
1
2
3
4
5
B
-

Oore=>» PBOOLY

Busy=> 780007

betives=> 7BOOLY
CommandAborted=> 2B00LY .
Error=> 2BOOLY
ErrorlD=> 7%WORD?

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 YVelocity:= G_ledogVelocity

g Acceleration:= ledoghcceleration |
7 Deceleration:= ledJogDeceleration ,
3 Jerk:= ledoglerk

9 Options:= 7000RD?

0 Dore=> 2BOOLY

1 Busy=> G bJoglBusy ,

2 Active=> 7BOOLY

3 Command&borted=> 7BO0LY

4 Error=> 7BOOLY

] Error1D=> 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
): Ck{ 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 //kxi=s0001 JOG

20 MCv Jog T1(

3 bxig 1= Axis000T. AxisRef
4 JogForward = G bJogF1CMD

5 JogBackward := G_bJogRICMD ,

] YVelocity = L ledogVelocity |,
7 Acceleration:= ledoghcceleration ,
g8 Deceleration:= ledogleceleration |,
9 Jerk := ledogderk

0 Busy =» G _bJog1Busy

1)

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 //HBSHERLE R, Relative value positioning

190 MC_MoveRelative_1(

20 bxis 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 Abarting

29 Busy => bBusy |€8mMc BUFFER _MODE_mcBlendingHigh  INT BlendingHigh
a0 Command&borted => bComma €8 Mc_BUFFER_MODE_mcBlendinglow  INT BlendingLow
31 Errar => hErro ¥ MC_BUFFER_MODE__mcBlendingNext  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 NeGE,

[nput axis start

B8 SET(G_bSwyncCMD & (Axis0007.Md. AxisStatus = MO ARTS STATUS  SynchronizedMot fon . 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...
[ Project |[E Tool Hint n

Confirm Memory Size...

i) Program Editor B Display Item in Tool Hint |

Add-on Management... _ _ Data Type No =l
Common ltem Class No -

Install Motion Software... ST Editor Constant Yer -
Logging Function... » i Other Editor Comment Yes =
. Monitor Value Yes -

Label Editor Common =

Shortcut Key... Instruction Format Yes |~
[¢ Options. I ' 6 Edit Instruction Explanation Yes z
m Find/Replace Instruction Argument Explanation Yes [~

& Monitor Display in Multiline Yes I+

2 Online

B Editor Display Items o

= 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 Cancel
Buf ferMode ;= MC_BUFFER_MODE __mcAborting

Oone = ,

CommandAborted |=> BPandiborted |

Frrmr =% 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
=10 < il & Rebuidan Shift+AltsF4 |9 /I Rebuid st programsin the posect.

B ‘ IF | = ‘ e Worksheet Execution Order Setting... Conversion Setting

! : Execute rebuid with the following settings.

Navigation Setting... Please check details in Options. Options

S | B o ) Public Label Area Capacity Setting...

Reflect Public Labels Do Not Use the Same Label Name in Global Label and Local Label

'T‘ Cancel
& B® Calculation Profile
E: Network /O v
B { Program Rebuild All
& FB/FUN
@ @ Label Checking (PROFILE_DATA) structure definition...
50 / 100

[ Cancel 3

(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. (Refer to Section 3.14.2.)

Convert | View Online Debug Tool Win Motion Control Setting Function
= Rebuild All Shift+Alt+F4 |
Worksheet Execution Order Setting... o Reflect public labels.
Setting... Register the ‘enabled’ global labels/structured data types in
the public label setting as module labels.
Public Label Area Capacity Setting... Are you sure you want to continue?
[ Reflect Public Labels > 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 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 g 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]
Navigation 7 x Program name: MAIN
EEIEE < WY = A device in the PLC CPU turns ON/OFF the start signal of the
Xy Project Motion module
M & Progra The program is created in ladder because what the program
- mainly processes is contacts.
= [ Prog
g Prog d
I1- g O O
+ R D
o

5-13
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[Motion module]

Navigation

podiall

& 0000:RD78G4

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
The PLC CPU 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 | Corst Comment. Rem | Public Labsl Motion Control
1 | GBSRVONCMD Bit VAR GLOBAL H—RA AT / Servo ON/OFF WRITE (=> Motion)
2 |G bHomingl CMD Bit VARGLOBAL [EmiBJRTES Axis0001 / Homing command Axis000T WRITE (= Motion)
3 | GBHoming2CMD Bit VARGLOBAL [ERiBJRIET Axis0002 / Horing command Axis0002 WRITE (= Motion)
4 |G bHoming3CMD Bit WARGLOBAL 18RS Virtual 250001 / Homing command Virtual Axis001 WRITE (=> Motion)
5 |GhPosCMD Bt VAR GLOBAL S (1B AIDIEED / Single axs cositioning start WRITE &5 Motion)
6 |GRComtPosOMD _[Bit VARGLOBAL EHERMEADIEE / Single axis continuous positioning start WRITE = Motion)
1 . 7 |G hblnterpolationCMD | Bit VAR GLOBAL CEHEISRMEIFIEMASE) / 2—axis linear interpolation control start WRITE (=> Motion)
) & "|GESynOMD Bt VAR GLOBAL FIER a8 / Synchronous control start WRITE (=5 Motion)
9 |G bResstCMD Bit VARGLOBAL T5-Utryh / Enorreset WRITE (=> Motion)
10 |G EMotionResstCMD | 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_bJogRICMD Bit VARGLOBAL JOGIEHEIET Axis0001 / JOG Reverse rotation command Axis0001 WRITE (= Motion)
13 |G bJogF20MD Bit VARGLOBAL JOGIEFIET Axis0002 / JOG Pesitive rotation command Axis0002 WRITE (=> Motion)
14 |G bdogR2CMD Bit AR GLOBAL JOGE?ﬁEﬁ £is0002 / JOG Reverse rotation command Axis0002 WRIT E (=> Motion)
2) ' B G ledogVelocity FLOAT [Doubl - \/AR,C_SLOBAL JOGEERE / JOG Velodity WRITE (=> Motion)
16 | G bHomingl Dene Bit VARGLOBAL JRRIRIRSE T Axis0001 / Horming complete AxisD001 READ (Motion =)
17 | G_bHoming2Done Bit WARGLOBAL Emi8IR5e 7 Axis0002 / Homing complets Axis0002 READ (Motion =)
18 | G_bHoming3Done Bit WARGLOBAL [ESTERRT Virtual 2s0001 / Homing complete Virtual Axis0001
3 19 | GbPosDone Bit VARGLOBAL BB RDTE 7/ Single axis positioning complete
) ' 20 | G bContPosDone Bit VAR GLOBAL B BEEIERDT [/ Single axis continuous positioning complete
21 | GbinterpolationDone |Bit VARGLOBAL PEREFFHEIAISE T/ 2-axs linear interpolation control complete
22 |G bSyncDone Bit VARGLOBAL [EIEFfIEISE 1/ Synchronous control complete READ (Motion
4) e ) 28 _J G bog! Busy Bit VARGLOBAL JOGEEED Axis0001 / JOG operation in progress Axis0001 READ (Motion =>)
24 |G bJogz2Busy Bit WARGLOBAL JOGrEB#ETh AxisD002 / JOG operation in progress Axis000Z READ (Motion =>)
5) e 25 |G BStopbignal( Bit VARGLOBAL TELLI6% Axis0001 / Stop cormmand Axis000] READ (Motion =»)
%6 |GEStwesienalY D VARGLOEAL TE1EIES Aris0002 / Stop command Pris0002 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.
3) These labels transmit the completion signal of each program to the PLC CPU.
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 [Setem . |SYSTEM [VARGLOBAL __ [<Detailed Setting | | \ -
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.

| Label Narme Data Type Class Tnitial Valus Constan - Comment Rernark Public Label Motion Control
1 {Rsas0001 AXIS REAL VAR GLOBAL |<Detailed Setting> [X Asis] Disable =
2 | Axis0002 AXIS REAL VAR GLOBAL |<Detailed Setting [V Avds] Disable =
3 [ VirtualAxs0001 | AXIS VIRTUAL VAR GLOBAL |<Detailed Setting> [Vir Axis01] Disable =
4 | Linkfods0001 AXIE VIRTUAL LINK | VAR GLOBAL |<Detailed Setting> [Lin_ Axis01] Disable -
5 | LinkAxis0002 LIS VIRTUAL LINK (VAR GLOBAL | <Detailed Setting> [Lin_Asis02] Disable -
6
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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.

Dela Type.

| AXES GROUP

Class

[nitial Value | Constant |
|VARGLOBAL  [<Detailed- |
| |

Cormment.
| D&Y Table] |

Rermark

Pulic Label
| Disable =

\ [

I

[ Wiotion Cortrol

[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.

Data

| 1 [PofileData000] | MC OAM FEF

Type Class

[Tnitial Value
|<Detailed:+-

Constant Comment

T Remark
|(Cam #11 |

Public Labsl
| Disable | =

Motion Control

7

]

|VARGLOBAL
|

[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.

Data Type

Class

Initis| Valus

Constant

Lakel Mame Comment Remark Public Label Mation Cortrol
1 [BeroDNJog | PROGRAMINFO VARGLOBAL {Cetailed- Disakle -
2 Homing PROGRAM INFO VARGLOBAL {Detailed - Disable -
3 Fositioning PROGRAM INFO VAR GLOBAL I Disatle -
4 ContinuousFesi--- |PROGRAM INFO VARGLOBAL <D Disable =
9 |Linearlnterpolat--- [PROGRAN INFO VARGLOBAL <Cetailed Disable =
& Synchrorous PROGRAM INFO VAR GLOBAL Cletailed Disatle -
7 EnorReset PROGRANM_INFO VARGLOBAL Detailed - Diisabie -
el
[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]

Label Name Data Type Class Ihitial Value | Constant Comment Public Label Motion Control
1 |Addon AbsSystem ADDON_MONI Add-on AbsSystem Monitor Disable =
2 |Addon Axis ADDON_MONI Add-on Axis Monitor Disable =
3 |Addon ExternalSignal ADDON_MONI Add-on BdemalSignal Monitor Disable =
4 | Addon FileT ransfer ADDON MONI Add-on FileT ransfer Monitor Disable -
~ ~
23 |BuffermemoryRefreshCyde  |CYCLE MONI Buffer Memory Refresh Cycle Mcﬂi"'l Disable | =
24 |Envimnment UserRootPath  [String127) User Root Path Disable =
25 |Emor Bit 0 Motion System Enor Detection =
26 |EmorHistory rd [Unsigned]/Bit-- 0 Error History Information Disable =
27 |EnorHistory Latest. Word [Signed] 0 Lstest Emor History Data Mo. | Disable | -
[SYSTEM structure]
Lake| Name Data Type Class | Initial Value | Constant Comment. Public Label Motion Control Attrbute
1 PrConst SYS_PRM.CONST System Farameter Constant Disable ‘ WRITE (=> Mation): PrConst
2 |Pr 5YS_PRM System Parameter Disable WRITE (=> Motion); Pr
3 Md SYS_MONI Systemn Monitor Data READ (Motion =>): Md
4 Cd SYS CMD System Control Data Disable WRITE (=> Motion): Cd
5 |LOGGINGREALTIME |LOGGING REALTIME Logging Realtime Monitor Disable =
6 LossingRef LOGGING REF(1.10) Logginz Disable -
3
[POINTS]

(Refer to Section 3.

14.2))

When the public label settings of the Motion module are changed, reflect the public labels.

5- 16
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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.

Regardless of the programming language, PLC READY [Y0] needs to be turned ON by a PLC

CPU to start operation of the Motion module.

(1) Program example

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

flag [X1] for the Motion module is turned ON.

[PLC CPU]

1]

v

i SadyFHE
B0 x
I ||
I T
2 (O]
[Always: ON Synchronization
Flz

[Motion module]

None

5-17
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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 Tvpe Class Initial Value | Constant Comment
MCv AllPower T {MOv AllFower [VAR | | £ 84t —HAFB / All axes servo ON FB

1
2
3
4
5 The labels for JOG operation
]

7

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]

El; FON/OFF 7 Sarva ON/OFFF#E

RD78.0000.G bSRY
x0 | ‘MO OMGMD
f At

@
READY Serva OFF

4

H-RAAD /S
Servo ON/OFF

[Motion module]
e i e 0

f/-==-A11 axes servo ON-----

Eneble = TRUE
(ServoON := G_bSRVONCMD J«
)

1
2
3
41 MCwv_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

5-19



5. PROGRAMMING BY A PLC CPU AND THE MOTION MODULE Quick Start Guide

(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-----cov--

» Time

>

cceleration
A

Target acceleration (A) {---

» Time
Target deceleration (DEC) |---------=--==mmmmmmmaen ‘_/

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 velogity(V) f---------

» Time

Acceleration
A

Target acceleration (A) ﬂ

Target deceleration (Dec)

» Time
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(d) Acceleration/deceleration time-fixed method
Select "1: mcFixedTime " in the Options input (using bit 0 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— + SectionB :Sec-
ition A} ition C:
Acceleration!
A : : :
Target acceleration (A) '—‘
! . : ; » Time
Target deceleration (Dec) 4 ,,,,,,,,,,,,,,, u
Jerk
0
! - ‘ > Time

Al

(e) FB input varia

cceleration time (AT)

bles

Deceleration time (DT)

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

Input variable

Name

Details

deceleration time

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
1 ) ________ 2 JMCv Jog 1 MCwv_Jog VAR JOGIEELFB Axis0001 / JOG operation FB1 Axis0001
3 |MCv Jog? MCwv_Jog VAR JOGIRELFER Axis0002 / JOG operation FB2 Axis0002
2 ________ 4 JleJdoghcceleration [FLOAT [Double Precision] R JOGHIEE / JOG acceleration
) 5 |leJogDeceleration [FLOAT [Double Precision]  [VAR JOGEER / JOG deceleration
6 [ledogerk FLOAT [Double Precision]  |VAR JOGI e —h / 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 program since it is registered as a public label
("Write(=>Motion)" is selected). After the PLC CPU is turned to RUN state, the JOG velocity
can be changed from the PLC CPU 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]

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.

| i
from starting while other programs are running. \ /

[The interlock conditions prevent the JOG operation

T EYTR e ]

== \/ N e
il B 2

[Start signal l= S |

e O e e
[ oG

1A 17

e EE A
o Shekvcs reenin
o

T

Bt

78

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

[Motion module]

a9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Ji----JGBE BT — AR E -
//----Data setting for JOG operation----

(T

[F MCv &l IPower 1.Busy THEM

ledoghcoeleration ;= 50000.0; When Axis0001 is changed to servo ON status,

ledogleceleration := 50000.0; the values for JOG acceleration, deceleration,

ledoglerk = 0.0; and jerk are stored to the specified labels.
END 1F;

JS-———hxis0001 JOGiBER----------
//--—-4xis0001 JOG operation----

MCv_Jog 11
dxis Lxis0001 . AxisRef |
JogForward G bJogFlCWMD
JogBackward G_bJogRI1CHMD These labels are operated from
Yelocity G ledogVelocity the PLC CPU program.
Acceleration := ledoghcceleration

Deceleration := ledogleceleration ,
Jerk = ledoglerk

). SusY C_bJog Busy This signal is transmitted to the PLC CPU, which is
’ used as an interlock condition of other programs.

J/-——-txis0002 JOGBEG----------
//-==-hxis0002 JOG operation----

B L U | O 1 | A I |

MCyv Jog 21
Ayig bxi=0007 . AxisRef |
JogForward G_bJogF2CMD The configuration of the axis 2
JogBackward G_bJogRICMD , program is the same as that of the
Ve locity G_ledogVelocity ,

leJoghcceleration axis 1 program.

Deceleration ledogleceleration |
Jerk 1= ledozlerk
BUSY =>» G _bJog?Busy

toceleration
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5.7 Homing (Program Name: Homing)

The homing method is set using the parameters of the servo amplifier.
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)]

nin, mplet
Homing co etion
g P! FE I

Positive Homing position data

rotation :
Servo motor speed 0 r/min g

Reverse
rotation

Homing operation  ON

start OFF

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

(3) Local labels

] Data Type Class Initial Value | Constant Comment.
1 ) ______ 1 1 MG Home VAR JEiEIEFB1 A:qs0001 / Homing FBI Axis0001
2 IMC Home 2 MC Home VAR [ i EBFEE Axis0002 / Homing FE2 Axds0002
3 MC Home 3 MO Hom_e VAR JR = 1EIRFES Virtual Axis0001 / Homing FB3 Virtual Axis0001
4 [bHominglDone [ Eit VAR JF S1EJRFE Dorettl 7] / Homing FBT Done outout
5  [bHoming! Error Eit VAR [EEIERFB Emort) / Homing FBI Ervor output.
2) _______ B |bHoming? Done Bit VAR B 1 EIBFEe Dorel)) / Homing FEC Dore output
T |eHoming2Eror Eit VAR JR1E)BFE2 Enortt?) / Homing FE2 Enor output
8 JbHoming3Done Bit VAR 8 5i{8IBFE3 Donetth 7 / Homing FE3 Done output
9 JbHoming3Emor Eit VAR [ES{EIRFBE3 Enort7) / Homing FB3 Eror 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 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]

The interlock conditions prevent the homing from

starting while other programs are running or
when a system error occurs. transmitted to the Motion

AN module through the public label.

N ————
A

—F

The homing start signal is

Start signal

RO 76,0000 G bUnz 15 RD7B.0000 G.EPsG: - RD75.0000 GBGontE | RD75.0000 G Binter RD/B.0000 G BSynes RD7E.0000 Systak M
usy, WD, osCMD MD, dErrar

— o o A ot o

st U0 EEED / v/ Motion System Effar
s Synchronous control Detestion

i
— )
—
: «—B]
The start signal is reset when the
homing completion signal is turned ON. e
A\
= RaT Pt S
(19 [AxRO002REETEIR 7 Ax0opomig
5755506 G b o3 78 50008 Fiirp D78 0000 8 byme FO78.0600 Sysam ™
b g v : [ oummEEe
— P e 1 T g 20D
- (169) sET R
Homing start request [DOGIE#RT 2BHEERARIEG  EHARlEGE Motion System Error Axis0002
bixic0002 fciz0002 / Joa B / 2-axis near  Synchronous control Detection cormrmand Axis0002
||
ey p—
o R
‘ o
i
2L o RSt Axi=0002 / Haming
s S S S v 4
R
———
i Homing start request
= Start signal RST e
2 (A TR o
e 0 BSmeE FETE L0 S e
— - -t
24 1238)
Homine start request [JE18ARIEIGE /- Motion System Error
Pl S i

IHer plste
[VirtualAxiz000T

- The configuration of Axis0002 and VirtualAxis0001
programs is the same as that of Axis0001 program.




5. PROGRAMMING BY A PLC CPU AND THE MOTION MODULE Quick Start Guide

[Motion module]

f----JRmi8YF Axis0001--——-
/f--—-Homing Axis0001--—----

/B EEYE, Homing
MC _Home 1(

buis Ayis0007  dxisRef
Execute

(E_FFonng CHD Je—1A]
Position :

Dore => bHom|ng1Done
Error => bHominglError

1;

=T xS ERERETESZINT S
//Transmits homing complete signal to the PLC CPU
(G bHominglDone := bHominzlDone OR bHominglError: ]—>

f-—--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
22 Axis

— o T D0 -] T O e D D — o 0 OO =] T 7] e Dl [ —

Padt o) — —b — — 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 Virtualhxis000]-------

360 //JEmfBY%E, 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 S 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

Class Initial Value  Canstant Camment

1 ) """" T VIR FB / Relstive valus positioning F5
2 VAR
3 VAR
4 [leAcolerstor VER
5 [leDeceleraton VAR

2) = [ VER

) T tCere VAR FE Doreiti?h) / Relstive value pasitioning F5 Done outout
Bl VER B Buavifih) / Fek ioning FB By outout
3 [ AR FE Evorlll7] / Relative value positioning FB Emor outet
10 [EE VER +
i i VAR
[HE

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 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]

N
The positioning start signal is
transmitted to the Motion module
through the public label.

The interlock conditions prevent the positioning from starting while
other programs are running or when a system error occurs.

- W=
ek a:k sostrre STl
N R (i T =B T Ty T Y T O N e g TRy
- ‘w’\ Hmgo o7 =
f
2 (o)
[5in Faigmss
b -

L ' [ The start signal is reset when the
tpositioning completion signal is turned ON.

[Motion module]

/BB RDAMEB T - FRE  RITERCE oy b e

1

2 //----Single axis positioning control (data setting, execution, and reset)----
3

4= IF HEN; <

5 elllstance = 200000.0;

] leVelocity = 50000.0; i When the start signal is turned ON, each ]
7 ledcceleration = 100000.0; . : o

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

0 §§,,,,§§§1§%g§f>pos 't ioming-——— When all the data is stored, the
17 positioning FB is executed.
18 J/tBFHEfRIE R, Relative value positioning

190 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  => blommandiborted The positioning is completed when the Done output
30 Error => bError ) .
31 and the command in-position are turned ON.
37

3B =T HIDED - MEROTETIES - FBEITTE - FBT VENOEREININT S rHERTES
34 Transmits positioning complete signal to the PLC CPU

3G bPoslone := { blone & Axis0001.Md.CmdInPos ) OR bCommandAborted OR bError; |

36
The completion signal is transmitted to the PLC CPU. ]

5-28
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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

The on-going FB is
interrupted (canceled), and
the next FB is immediately
executed.

Target velocity of FB2 |- ----=---ooccooomoooaoodoo
Target velocity of FB1 |------------

<

Accelerates/decelerates to the target velocity
of FB2 using acceleration/deceleration of FB2

»

»
Target position Target position
of FB1 of FB2

1: mcBuffered

The next FB is executed
after completion of the on-
going FB (the axis
decelerates to a stop).

»

The following FB starts after
Multiple start timing stopping at the target position.

! 4

J Buffering FB
: 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

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

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

FB

being executed ' Buffering FB

4: mcBlendingNext

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.

Multiple start

/ Transfer velocity uses the set velocity of buffering FB.

FB

‘being executed;  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

Class_ Tnitial Value | Constant Comment_
LR - <
TR (R R
EESN (1]

WFE1 / Fislstive valus positan na FEI
lative valus pos toning FE2

Y
-
i
i
i

leDistance
lsDistancs?

==

i

A BfLE 2

outpt

i FEZ Busy outout.

1
e e ]
1

P ——————————

TEFRUEADFE IRITHETED 7 Relative valus positioring FB Commandakorted curput
21 JEEnor 5 135 iBE AHFD Envodli) / Relstive value positioning P Sror output

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
[pm] A

400000.0
Real drive axis
(Axis0001)

200000.0

0.0 » Time
Velocity
tumis]
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 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]

The positioning start signal is
transmitted to the Motion
module through the public label.

The interlock conditions prevent the positioning from starting while
other programs are running or when a system error occurs.

JOGEEED
A%i=0001 7 0

EEpRAMGE /RS ERAEIREE  (FRARIR SR S
i ynchrcmaus control

fterpoiation control  start
start

Mation Syetam Errar
Distaction

e (301) |
[The start signal is reset when the positioning

C L completion signal is turned ON.
[Motion module]

/- BEmf B R 7 — 28F - RTS8y b

2y //----Single gkis continuous positioning control(data setting, exscution, and reset)----

3

45 [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 leleceleration] := 100000.0;

" 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 5 o i . ositioning FB is executed.

10/ B RER B RS o T T Ee R P 9

20: //----Single axis continuous positioning { Buffer mode + Dwell----

21

227 J/FBM BB RN, Relative value positiafing 1

23] MC_MoveRelative 1(

74 I = (20007 isRef ,

Jis) [Execute = bExecute CP)

76 Urstance = Telhistancel

77 Velocity = leVelocityl

73 Acceleration := leAcceleration]

29 Deceleration := leleceleration]

30 Jerk = leerk ,

31 Bus => bBusvi

32 [retive => 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
361 MC_MoveRelative 2( buffering of the next FB.
37 i i= Ax (20007 ] ,

33 |Execute := bhctivel, 4—

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 7, FB Commandiborted output

49 bCommandAborted := MC_MoveRelative_1.Commandaborted OR MC_MoveRelative_2.Commanddborted;

O mEEmmmsmsmsmssmmememe=

517 //FBZ S —HH. FB Error output

52) 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(H bDvell_in J; The on-delay timer "TON" is
58 //F 2z b, Dwell used for the dwell time.
59 TON_1( IMN := bDwell _in, PT := T#100ms, 0=> bDwell| out );

680

Bl /= HIZEE <= F2zLESEER - FBERITTU -FBIZ 0L ITh OB OrMNT 3 «Hf#ERTES
62 Transmits continuous positioning complete signal to the PLC CPU

&2 G_bContPosbone := blwel | _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

5- 31
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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

Enabling an axes group

v

Executing interpolation control FB

Y
Continuous operation

Disabling the axes group

v

END

Buffer mode

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
T its th ified axes group status from
MC_GroupEnable | ransits (?spem | "x group statu "
MCFB 0: GroupDisabled" to "4: GroupStandby".
(administrative) MC_GroupDisable Transits th(=T 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] 4

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.




5. PROGRAMMING BY A PLC CPU AND THE MOTION MODULE Quick Start Guide

[Setting example 1]

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

* Linear interpolation
Axis0001 and Axis0002

Setting Item

wAXxes[0] := 1; (« structuring axis [1])
Select Folder

Dizplay All Data

Ttem AresCGroup0i
fixez Group Mo. 1
=] Axes Group Parameter Expands initial vales at aa
Acceleration Limit Walu 21474836470 pulzess™2
Cperation Selection at { - 1:Errar (Mot Started)

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

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

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 Axiz[8]
Structuring Axis[9]
Structuring Axis[10]
Structuring Axis[11]
Structuring Axis[12]
Structuring Axis[13]
Structuring Axiz[14]
Structuring Axis[15]
Structuring Axis[16]

[Setting example 2]

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

* Linear interpolation
Axis0002 and Axis0003

Setting tem

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

Select Faolder

Dizplay &ll Data

Item AxesGroup0
Axes Group Mo, 1
=] Axes Group Parameter Expands initial vales at ax
Acceleration Limit Walu 21474836470 pulzes/s"2
Operation Selection at { - 1:Errar (Mot Started)

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

lePosition[0] := 0.0;
lePosition[1] := (movement amount of structuring

axis 2 (=Axis0002));

Structuring fxiz(1] fixiz0001
Structuring ficis[2]  Axis002 lePosition[2] := (movement amount of structuring
Structuring iz (3] Axiz0003

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

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

Label Name Data Type Class | Initia | Con Comment
1 [MCvMoveLinearlnterpolateRelative 1 [MCwv_MoveLinear VAR B EASHERISIEIFE! / Relative value linear interpolation control FB1

1 ) =TT 2 "JMCv MovelinearinterpolateRelative 2| MCv_MoveLinear -~ [VAR TAXHE BRI MEIF B2 / Relative value linear interpolation control FB2
3 [MC GroupErable 1 NC GrougEnoble VAR 83 7)l —H3HFB / Axes group erable FB
4 [MC_GroupDisable_T MC GroupDisable  [VAR 8 7)) —THEEHFB / Aves group disable FB
5 fwhxes Word [Signed](0. [VAR Il / Interpolation axis
6 [lePositiont FLOAT [Double |VAR &7 —3 / Position data |
7 [iePositionz FLOAT [Doudle™ |VAR &7 —52 / Position data 2
8 [levelocity FLOAT [Double |[VAR EE / Velocity
9 [leAcosleration FLOAT [Double |[VAR TOFE / Accsleration
10 |leDeceleration FLOAT [Double+ [VAR W / Deceleration
11 [lederk FLOAT [Double |VAR So=B / Jerk
12 |EGroupEnableDone Bit VAR &7 —EENFE 1 / Axes group enable done

2) === 13 _JbGroupDisableDone Bit VAR 1)L —TEE)TE [ / Axes aroup disable done

) 14 [eBusvt Bit VAR AT B B IS TBRIE D BusytEJJ / Relative value linear interpolation control FBI Busy outout

15 [BActivel Bit VAR AT B BASTRRIEEIrE!_Activetti7) / Relative value linear interpolation control FBI Active output
16 [6Done? Bit VAR TE B EAS BRI BIEIFER Doretti] / Relative value linear interrolation control FE2 Done output
17 [BBusv2 Bit VAR AT B B ASTBRIBEIFEL BusytE) / Relative value linear interpolation control FEZ Busy outout
18 TONI TON VAR FVFAUABATFB / Or—delay timer FB
19 |EDwellout Bit VAR BAZET / Tirer outout.
20 [BDwellin Bit VAR BA AT/ Timer input
21 [bBxcute LP Bit VAR FITET / Start
22 |CommandAborted Bit VAR TR EEAERRIEIEFE ETPETE S / Relative value linear intsrpolation contrsl FB CommandAborted output
23 [EErmor it VAR AT B EASTBRIBIEINE ErrorthJ / 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.

* 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
3) |interpolation control while other programs are running or when a system error |PLC CPU
occurs.

[Start signal]

| Two-axis linear interpolation control start M22
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[PLC CPU]

The start signal is transmitted
to the Motion module through

the public label.

The interlock conditions prevent the positioning from starting while
other programs are running or when a system error occurs.

N [The start signal is reset when the positioning
B l completion signal is turned ON.




5. PROGRAMMING BY A PLC CPU AND THE MOTION MODULE Quick Start Guide

[Motion module]

T ERRE AT 28T - EERL By b

/f-==-2-axis linear {nterpolation control (data setting, execution,

and reset)-—--

IF |G bInterpoIat\onCMD THEN;
waxes U =1
whres[1] 2;

lePositionl

100000.0;
200000.0;
-100000.0;
-200000.0;
50000.0;
50000.0;
50000.0;
0.0;

When the start signal is turned ON, each
positioning data is stored to the specified label.

lePosition2
lePositionZ
leVelacity
lebcceleration :
leDeceleration :

1

?

3

4m

5

5 -

7 [o]
8 lePositionl[1] :
3 [0]
0 [1]
1

2

3

4

5

B

ELS

}; Lenp ??_«:ute_w - When all the data is stored, the axes

19 group enable FB is executed.
21 - BRI /S v T = Fommfmm s

220 //----Linear interpolation control + Buffer mode----

24 flehd ) — FEuh, bxes group enable
25, MC_GroupEnable_1(
26 AxesGroup =
27 [Execute ;=
28 (Uone =>
§8 i When the axes group is enabled, the two

31 //ERMMEIRIT, Linear interpolation control 1 relative value linear interpolation control FBs
320 MCv_MovelinearInterpolateRelative 1¢

FALSE;

bxesOroun00]
bExcute LP
bGroupknablelone }

AxesGroupRef

33 AxesGroup .= AxesGroyp00] AxesGroupRef | start in buffer mode.
34 (Execute 1= bGroupfnablelone

35 Lineardxes 1= whxes

36 Distance 1= lePositionl

37 Yelocity = leVelocity ,

38 Leceleration = lebeceleration

39 Deceleration := leDeceleration ,

40 Jerk 1= lederk

41 YelocityMods = MC INTERPOLATE _SPEED_MODE__YectorSpeed
42 Bus => bBusyl

43 (Lctive => bhctivel }

447

45

48 //ESHEEAZ, Linear interpolation control 2
47 MCv_MovelinearInterpolateRelative 2(

48 AxesCrouyp o= dxesOroyn00l.AxesGroupRef

49 (E:ecute = blhctivel .=‘

50 Lineardxes := whxes ,

51 Distance := |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 —H7H, FB error output

62 bError := MCv_MovelinearInterpolateRelative_1.Error OR

63 MCv_Movel inearInterpolateRelative_? Error;

64

65

66 //EARMHHIEITE TESELIIFBET R TI 12 ADEE » 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 o, Dwell .

72\ TON_1( IN:=bDwel | _in, PT:= T#100ms, 0=> bOwell _out ); used for the dwell time.

T4/ /847 ) — T EEh, Axes group disable

7o MC_GroupDisable

6 AxesGroup =
77 Execute 1=
78 Done =>
79005

80

1

bxesGroupl0l . AxeshGroupRef,
bOwel | _out OR bError,
b

{The FB disables the axes group.]

GraupDisablebone

81 SRR <=

= bOwell out OR bError;

82 Transmits linear interpolation control co
.I G blnterpalationDone := B
84

B LEEERE - FBT S — @ LI OEAFINT 5 «HEETES
1 mgllete signal to the PLC CPU

85 JMUERDETE. MEUEROIZ T ESREZ /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".

Calculation Profile
= \-ﬂ ProfileData0001 [Cam #1] ' Add New Data.. = | P| New Data .
E; Network /O Mew Folder  Ctrl+Shift+N Basic Setting
H ™ Program Import File... Data Type 14 Calculation Profile |Z|
& FB/FUN - , (Data Name) ProfileData0001
Detailed Setting
Data Format
Type Cam Data E
Interpolation Method Specification  Section Interpolation E
Expand Setting
Auto Expand Yes |Z|
Profile ID (1 to 60000) 1
Repetitive Operation Enable E
Input Absolute Coordinate Disable (Relative Coordinate) E
Output Absolute Coordinate Disable (Relative Coordinate) E
Cancel

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

Setting Method : [Gam Data (Section Ierpolation) | €

Resalution

roke settng Range
200000 ta 200000

The number of digits after the decimal point can be set arbil

Gam Graph
Display Graph

Len. per Gycle
d 2

Len. per Gycle Setting
Unit

Stroks Amount Setting

Unit -

Quick Start Guide

Cam Time Settine per Cycle

200000}

Stroke Amount © £

I GCam Time per Gycle 1000] =] I

Stroke mmmm [ Speed e [ Acceleration semm [ Jerimm

2]

Display Magnification

200000 |
4

width [100 |5 Height [T00 |5 | W/H 1008 Soreen

Point Data
Display

200000

|

T

11T

-200000

0

Stroke Setting

Titial Stoke: | 1]

Initial Spd.:

50000

Initial Accel. :

100000

150000

200000

1€ Fine-tune the cam curve by sectiol

Sec. Mo

5
i

Start End Str

oke Gam Gurve Type Tnput

0 50000
50000 100000
100000 150000
150000 0

o000 Tinele Fypot
200000 Single Hypot
50000 Single Hypot

0 Single Hypot

End Speed

The following shows the necessary setting items.

Tput End Acceleration
0000
0.000
0000
0000

4263669101

~28424460675.137
-28424460675.137

2708

14212230337 669

No. Item Description

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

2 Length per Cycle gth per oy ,
(Set the movement amount of the master axis for one cam cycle)
Set the stroke amount and its unit.

3 | Stroke Amount ! s uni .
(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 (blank for the unit setting)
3 Stroke Amount 200000 (blank for the unit setting)
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]

linear cam, or use MC_Gearln.

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

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_Camin Executes cam operation.
MC_Gearin Ex_ecutes gear operation ba_sed on the specme.d speed
ratio between the master axis and the slave axis.
MC CombineAxes Combines motion of two axes by a sele'ctable' combination
- method, and outputs the result to the third axis.
MCFB -
i Changes the cam current value per cycle to the specified
(motion) MCv_ChangeCycle |value during MC_Camin control. It is used to compensate
the cam current value per cycle into an arbitrary value.
MCv *****Filter Executes the specific filter processing to the input of
- Master, and outputs the result to Slave.
MC_Stop Stops the synchronous control.

Quick Start Guide
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5.11.4 Axes configuration

This chapter explains the following cam system.

| dri
Roal dive Real drive axis MC_Gearln
&35 Axis0001 Reduction ratio 1/2
[\5)#‘)' :Ii‘ s
Virtual dri
';3 e Virtual linked axis 1
N\ “ LinkAxis0001
\ ﬁr = 7
M1

Virtual drive axis

M2  Reduction ratio 1/1

VirtualAxis0001 MC_CombineAxes

Reduction ratio  1/2
S

Virtual linked axis 2

LinkAxis0002
M: Master (Master axis) +
S: Slave (Slave axis) M
M1: Master1 (Master axis 1) MC_Camin

M2: Master2 (Master axis 2) s

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

cam operation. At this time, the X-axis is stopped and only the Y-axis is operated.

Real drive axis

(Axis0001)

Virtual drive axis
(VirtualAxis0001)

Real drive axis

(2) Local labels

Position
[um]

400000.0

0.0

400000.0

0.0

200000.0

(Axis0002) 0.0
» Time
Label Name Data Tvpe Class | Initial | Const Comment
1 M Gearln 1 MC Gearln VAR X TENEFB / Gear operation FB
2 [MCCombinefxes ! [MC Combinefixes VAR MR E B FRDFB / FB combining the motion of two master axes
3 [MCCamln MC Camln VAR DLENFEFB / Cam operation FB
4 [bGearlnBusy Bit VAR X TENEFE Busv’] / Gear operation FB Busy output
5 JbCombinefxesBusy | Bit VAR DR BB R DENTEFE Busyb?] / 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 MoveRelative VAR FEIHEEFRDFB / Relative value positioning FB
8 [MC MoveRslative 2 [MC MoveRelative VAR FEH{EfIEFRHFB / Relative value positioning FB
9 IMS Stop ! MC Stop VAR Bh{=FFBI / Asxis Stop FBI
10 |MS Stop 2 MC Stop VAR 8= FFB2 / Axdis Stop FE2
11 MS Stop 3 MC Stop VAR BH{=FFB3 / Axis Stop FB3
12 [leAcosleration FLOAT [Double Pr- [VAR IR / Accsleration
13 |leDeceleration FLOAT [Double Pr- [VAR iR / Decsleration
14 Jlederk FLOAT [Double Pr-- [VAR T / derk
15 [lePositiont FLOAT [Double Pr |VAR FZENE / Distance
16 [leVelocity FLOAT [Double Pr- [VAR EE / Velocity
17 [blrSync Bit VAR HLENEFE inSyncth?) / Cam operation FB inSync output
18 [bDorel Bit VAR FET{ENTEFRHFB! Donetti?) / Relative value positioning FB1 Done output
19 [bBusyl Bit VAR FE{ENIEFRDFB! Busyt / Relative value positioning FB1 Busy outout
20 JbDone? Bit VAR FET{ENIEFHFE2 Donetti?) / Relative value positioning FB2 Done output
21 [bBusy2 Bit VAR FEH{ENIEFRHFE2 Busyti) / Relative value positioning FB2 Busy output
22 |BStopRedl Bit VAR B{EIEEHR / Axis Stop request 1
23 |BStopDoret Bit VAR {21 71 / Axis Stop complete 1
24 |BStopDone2 Bit VAR B{ZIE5E T2 / Axis Stop complete 2
25 |BStopDone3 Bit VAR B{Z1E5 73 / Axis Stop complete 3
26 |BSyncMoveCMD Bit VAR FE (i@ FhaiEh / Relative value positioning start
27 |bBecute S Bit VAR FiTI8S / Start
28 |bCommandfborted | Bit VAR FE{ENTEF OB TP / Relative value positioning FB CommandAbortsd output
29 |bEror Bit VAR A {ENTEFOFB Erorth)] / Relative value positioning FB Ervor 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.

Quick Start Guide
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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.

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) 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

3) . . PLC CPU
control while other programs are running or when a system error occurs.
[Start signal]
| Synchronous control start M23
[PLC CPU]

to the Motion module through

The interlock conditions prevent the execution signal from turning
o the public label.

The start signal is transmitted
N while other programs are running or when a system error occurs]

The start signal is reset when the

Ve | 23
Lpositioning completion signal is turned ON. ; I——
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[Motion module]

Al

Quick Start Guide

When the synchronous control start signal is turned ON,
each positioning data is stored to the specified label.

The execution signal is turned ON
when all the data is stored.

10 A/ [ElERRE T — % 555F - =Sl Ty b -
% A/ -===Svhchronous comtrol (data setting, execution, and reset)----
v
4 IF |G_b8yncCMD|THEN;
B ePosi T on] = 400000.0;
B lelelocity = 500000
7 lebccelerat ion 2= 100000.0;
g Iegecsleration = 508000.0;
eler] = 0.0;
10 (bExecute 5 := TRUE; |—»
11:| ELSE
12 bExecute 5 1= FALSE;
L31 LEND_IF;
1% //----[BlERH[E--------- -
}g £ -=--Svnchronous control----

180 //FFENE, Gear operation
190 MC_GearIn 17

inkfoei=0007  AxisRef

MC_SOURCE mcSetValue |

20 Master = B i=0007 . AxisRet
21 Slave =

22 (Execute = bExecute S,

23 at iohumerator =1,

24 RaticDenominator :=

25 MasterValueSource =

26 boceleration = lebcceleration
27 Deceleration = leleceleration ,
23 Jerk = lederk

29 Buzy => bGearlrBusy
1k

32 AILEEERERD, Combining the motion of two master axes

330 MC_Combiredxes_11(

MC_SOURCE_ mcSet¥alue
MC_SOURCE mcSetValue
=> bCombinebxesBusy

34 Master] 1= Linkdis0007, dxishef

35 Master? 1= Wirtualdeis0007. heisRef
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 iohumeratorh? =1,

47 GearRat iolenominatorh? := 2

43 MasterialueSourcelt] =

44 MasterialueSourcehf? =

45 Busy

46 );

47

48 S/ LEBME. Cam operation

J

J

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 (master axis)
S: Slave (slave axis)

—>

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: Master1 (master axis 1)
M2: Master2 (master axis 2)

S: Slave (slave axis)

49: (MC_CamIn_1.CamTablelD.ProfilelD := Profilelatall01.Prof ileData.1D; |

(To the

The profile to be used can be specified by describing
"(Profile data name). ProfileData. ID" in the CamTable

ID. ProfilelD input of MC_Camin_1.

next page)

Virtual linked axis1
LinkAxis0001

v

M2 Reduction ratio

M1

17
MC_CombineAxes
Reduction ratio 1/2

S

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
51 MC Cam[n ‘] ( input value of LinkAxis0002 with
R - Mas‘tgr = Lirkdsi=0002 . by icRef | the specified calculation profile.
h3 Slave = hwi=0002, AxisRef
hd (Execute = bExecte 5, ] Virtual linked axis 2
hh Masterlttset =00, LinkAxis0002
hE Slavelffset = 0.0, v
BT MasterScal ing =1.0, "
ha Slavedcal ing = 1.0, MC Camin
h3 MasterStartDistance := 0.0 , s
B0 MasterSvncPosition := 0.0, v M: Master (master axis)
61 St a I’J[ Mode .= MC_ST-&RT_MODE_"]C I mmed | at = S: Slave (slave axis)
62 . MasterValueSource = MC_SOURCE __mcSetValue Real drive axis
631 7 IrSvrc => blnSvrc Y, Axis0002
64 Busy => bCamlrBusy
65 );
b [ Axis0001 executes positioning when the status of Axis0002 turns to "7: SynchronizedMotion". ]
' %
67 A/ADEHEEY, Input axis start
gg 1= G_b3yncCMD & ([ Lo i 0002 Md. AxisStatus = MC_AXIS_STATUS_ Synchronizeddot ion ]) ;

00 AABTHENERS K S Tl Axis0001
71 //Relat ive value positioning real drive axis Axis0001

720 MC_MoveRelat ive_1(

73 Ao = A i=0007  AxisRef

74 (Execute = bSwnchiovelhD

7h 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 JABTHELERSY (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 = hlonel & fxi=0001.Md. CindlrPos Je———

29 Distance = lePosition] ,

a0 Velocity = leVelocity

9 beceleration 1= lebeceleration Q VirtualAxis0001 positioning
9z Deceleration 1= leleceleration

93 Jerk 1= lederk

94 Done => blone? ,

9 Busy => bBusyi

a6 );

97

98 //FBEfTHETHF, FB Commanddborted output

99 bCommandbborted := MC_GearIn_1.Commandiborted OR

o0 MC_Comb i nebxes_1. Commandiborted OR
01 MC_CamIn_1. Commanddborted OR

M _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

2

JMUETROSE TEF, (3T O8E. T3 —HERFICEHEIHEEE0N, Turns 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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~/

JAEIERE T 18, MAENECRIERE Zy &
/{Resets the start recuest siznal when svnchronization is completed

RST( bStopDonel OR Svstem.Md.Error, bSyncMoveCMD J;
RST( bStopDonel OR System.Md.Error, bStopReql );

AT 0ES - NERSSETIES « FBE{THET - BI Z—@LI N @HNINT 2 kRS TES
anzmits svnchronous cortrol complete sigral to the FLC CPU
G_bSvnclone) = ( bStopDorne? & Virtuallxis0001.Md.CndInPos )} OR bCommand®borted OR bError ;

(Continued)
M3 //BIEBET, Svnchronizat ion done N
1141 MC_Stop 11
115 bxis = BuisD002 . AxisRef
118 Execute := bStopRedl |,
117 Dore => bStoplone]
118
119
1200 MC_Stop_2(
121 beis 1= Linkdsxis0001. AxisRef >. Axis0002, LinkAxis0001, and
}%% EZﬁZUte _; EgIgEEEgLQ, LinkAxis0002 are out of synchronization.
1241 33
125
1261 MC_Stop_3(
127 bxiz = Linkdxis0002, AxisRef
128 Execute := bStopReql
129 Done => b3toploned
130
131
132
133
134
135
136
137
38

v

=
L)
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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]

[FrrL7=VEsT 7 B resetins

[Motion module]

ST o—=1Uzy bk, Error reset
MC _Reset T(Axis:= Axis0001.AxisRef ,Execute:= G_bResetCMD|);
MC _Reset 2(Axis:= Axis0002. AxisRef ,Execute:= G_bResetCMD|);

MC Reset 3(Axis:
MC Reset 4(Axis:
MC Reset B(Axis:

Wirtualbxi=0007 . &xisRef|,Execute:
Link&xis0007. AxisRef JExecute:
Linkdxi=0007. AxisRef JExecute:

G bResetCMD));
G bResetCMD) );

G_bResetCMDJﬁ,

f G-I S5 — 1+« |, bxes group error reset ‘
MC_GroupReset | (AxesGroup:= AxesGroup00l. AxesGroupRef {Exeoute:= i_bResetCMDJTE

A dFO—SI5—Utzw -, Controller error reset
MCv_MotionErrorReset 1 (Execute:= G_bMot ionResetChD )€

A OO D — T 00 OO0 -] 0D 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 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].

Confirm that no error occurs after executing "Rebuild All", and write the program to the PLC CPU
and the Motion module.

* MELSOFT GX Works3: [Online] — [Write to PLC]
» Motion control setting function: [Online] — [Write to Module]

Online | Debug Recording Diagnostics 1 Online | Debug Tool Window
Current Connection Destination... F- Read from Module.

& Read from PLC.. [5 Write to Medule... ]

(B witetopLC. ]

— Remote Operation(S)...
Verify with PLC...

Remote Operation(S)... Backup/Restore...
Safety PLCOperation... » Delete Module Data...
Redundant PLC Operation(G) > Monitor 3
CPU Memory Operation... Motion Monitor 4
Delete PLC Data... Watch »
User Data »
Set Clock...
; [Motion control setting function]
Menitor

FB Property Management (Online)...

Watch r
User Authentication... 3
[MELSOFT GX Works3]

(Note): When the parameters and the public labels of the Motion module are changed, convert and
write the programs to the PLC CPU after reflecting the public labels.
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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

EmRmW'A}(\SMOHNDV
1 W=

Axis Monitor [Monibor Type: |RealDrive Axis v | System Monitor

HE Monwlternsalecbonl”E Monuxﬂxssalechon‘ |‘D Splt ‘ (%) Upper Pane Lower Pane
Fo"tgze:

Display Selection

Axis #1 [ Axis #2 @ [PLCReady
Axis Name Axis0001 Axis0002 @ [Ready
Axis Status 0:Axis Disabled 0:Axis Disabled @ o —
Control Cycle 1 1 P -
Poston Comrand U |, .
Display & &
Speed Command Unit Display | um's umy's
Comrmand Current Postion | 0.0 um 0.0 um
Feedback Position 0.0 um 0.0 um
Specified Position 0.0 um 0.0 um
Comrmand Current Speed 0.0 umys 0.0 um/s @
Feedback Speed 0.0 um/s 0.0 um/s Operation Cycle Monitor[1].Proces. ..
Specified Speed 0.0 um/s 0.0 um/s
Negative Direction Speed 500000000.0 ury/s 25000000000 um/s Operation Cycle Monitor [1]. Maxim. ..
Lint Value
\P,gffe"e Direction Speed Limit| 5cq 00000000 um/s  2500000000.0 umys Operation Cycle Monitor[1].Settin...
: :
Automatically Decelerating | FALSE FALSE = =
Command In-position FALSE FALSE ) | G TS
@
legatie Drection Taraue 3000 % 300.0 % op Cancelng
mit Value L
Positive Diraction T
Postive DIectin Toraue |06, o, 3000%
Execution Profile ID Mo. 1] 1] = =
s Poston et oo e - °
Completed
Home Position Return _EEI
FALSE FALSE
Request @
Start Permission at Home
position Return Uncompleted | ALSE FALSE
. oo
Upper Limit Signal Status FALSE FALSE
Lower Limit Signal Status FALSE FALSE
(]
Forced Stop Canceling
i Ewor otction | FALSE Farse
: [ |
Axis Error Code 0000 0000
Aois Warning Detection | FALSE FALSE
I
Axis Warning Code oooo oooo v
Driver Ready On Status FALSE FALSE < > a
No. Description
1 | The monitor items for each axis are displayed.
2 | The system monitor items are displayed.
3 | The axis type to be monitored can be changed.
4 | The monitor items can be added/deleted.
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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]
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.

o 95 =1 o< |
28+ —HON :
servo ON-—---

--hl| axes s

41 MCv_AlIPawer _1(
Rk 7'}
8 //----JOGEEHR 7 — 2 B ---------------
10 //----Data setting for JOG operation----
HEN
.1 50000.0; ledoghccelerat ion = B0000.000;
4 50000.0; |eJoglecelerat ion = 50000.000;
11 0.0; ledogderk = 0.000;
tien=r—
i i} Ref
L = ril = e
Shows TRUE/FALSE of the WCv_Jog_1.Velocity = 26000.000: G_ledogVelocity = 25000.000;
it R : MCv_Jog_1.Acceleration = B0000.000; ledoghcceleration = H0000.000;
blt type Iabel or the blt deVlCG. MCv_Jog 1.Deceleration = 50000 ; ledogDeceleration = 50000.000;

TRUE: MCv_Jog_1.Jerk = 0.000; ledoglerk = 0.000;
FALSE: | bLabel

| Axis0002 JOGE4E

/----Axis0002 JOG operation-—---

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]
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.
Dnhne Debug Recording Diagnostics Tool Window Help Online Debug Tool Window Help
Toolbar b ] i En Toolbar 'BED isle
v | Statusbar i = R v Statusbar
Colorand Font... Color and Font...
(" Docking Window y ]%.g Navigatan | Docking Window »] B2 Navigation
Zoom » | [ Connection Destination Zoom » | fF Element Selection
Switch Display Language... 0k  Element Selection Number of Defined Labels... =] Output
Multiple Comments » = Output Progress
[ Progress iy Find/Replace
iy Find/Replace Ed  Find Results 1(A)
BR  Find Results(A) ER  Find Results 2(8)
Cross Reference 1 R Find Result of Unused Label
Cross Reference 2 Watch 1 ]
Device List Watch 2
BR Dataflow Analysis Watch 3
2 Device Assignment Confirmation Watch 4
g5 FB Property
1 Input the Configuration Detailed Information . . .
Z Result of Power Supply Capacity and /0 Peints Check [Motlon 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)

[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_Jog_1(

22 bxis = Axis0001. AxisRef

23 JogForward = G_bJosF1CMD

24 JozBackward = G_bJozRICMD M Undo

25 Yelocity = G_lelogVeloc) M Redo

25 Acceleration := leloghccelers 3¢ cm

27 Deceleration := leloslecelers Copy

24 Jark = ledoglerk

20 BUSY > G_bJoglBusy | D Peste

a0, *.-  Comment Out of Selected Range

31 +.-  Disable Comment Out of Selected Range

gé 77 fxis0007 JOOEER =5 Register Label...

3B A0 oAxisD00g SO Display Template

&y Mark Template (Left) L
fIkon | 4 FOFF | 44 ON/OFF toggle | 2] Update View v
Name: Current Value (A 4 GCamment
. G bStofSignali - | Register to Watch Window » Watch Window 1 [0001 / Stop command Axis0001
G BEtogpienal - BN BN TEE T a 50002 / Stop cammand fxisii02
. G bdogF 1GMD - BIN Bi — AisiIDT 7 JOG Positive rota
. G bJog RIGMD - BTN Bit Bixis001 7 JOG Reverse rotati
. G b JogF 3GMD = BN Bit WEETTE T Arcisl003 7 JOG Fositive rotat]
. G bdog RIGMD - BTN Bit iJOGﬁiZiE% Bixisl002 7 JOG Reverse rotatl
|

(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, change the motion
control attribute setting from "READ(Motion=>)" to "WRITE(=>Motion)", and reflect the public label.
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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 Events:158 Refinz(D) 2
Events to Exclude
Refine
(®) Masch All the Gonditions () Match Any One of the Gonditions
1. |Event Typs s | | Inchuding Nest ~ | b |
2. - “| |
5 v vl | v
[ Inchude program emors (Allow jumping) Start Refine Clear Refine Conditions
Mo. Occurrence Date Ewvent Type Ststus  Ewent Code Overview
00001 2020/05/07 07:33:19.402538560 | System \;) 07F0 MCFE Start (Control System)
00002 2020/05/07 07:33:19.391777656 | System \_) M7EE Servo System Recorder Start
00003 2020/05/07 07:33:19,289555680 | System \_) FFE Homing Request OFF to ON
00004 2020/09/07 07:33:19.289115064 | System ":) DOFFD Current Position Restoration Completion
00005 2020/09/07 07:33:19.289032336 | System ":) DOFFD Current Position Restoration Completion
00005 2020/09/07 07:33:19.288934016 | System ":) DOFFD Current Position Restoration Completion
00007 2020/05/04 0B:46:03,347703512 | System i oovro MCFE Start (Control System)
L4 >
legend 4 Major & Modem N M L
(W) Wamning i) information Gl
Detsiled Information MCFB Start/Stop Information
Detail Code :0
FB Type :MCv_AllPower
FB Instance ID :45430288
Instance Name :MCwv_alPower
Cause MCFB was started.
‘Corrective Action
Crests File... Clos=

To check the event history of the PLC CPU, click [Diagnosis] — [System monitor] in

MELSOFT GX Works3, and click "Event history" on the "System monitor" screen.
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APPENDICES
APPENDIX 1 Diverting Programs

This chapter explains how to divert the parameters and the programs of the Motion module from the
sample program to another project. The following procedure can also be used when the Motion
module is replaced. This chapter shows an example of when the RD78G4 is replaced with
RD78GHV.

APPENDIX 1.1 Exporting the Motion module data

Output the parameters and the programs of the Motion module to one file.

1) Start MELSOFT GX Works3, and open the diverting data. In the navigation window, double-click
"Parameter” — "Module information”. Right-click "0000_RD78G4", and select [Export Motion
Module Data].

Navigation

5z CopyData Ctrl+C

Delete Data Del
Order 3
Expand/Collapse Tree 3
Module Tool List...

Drive Tool List...

Module POU (Shortcut)

Export Motion Module Data... ]
Import Moticn Module Data...

§  Properties... Alt+Enter

2) On the "Export Motion Module Data" screen, select the folder to export, and click the [Save]
button.
On the confirmation screen, click the [OK] button to output the Motion module data to an muw file.

5 Export Motion Module Data X MELSOFT GX Works3 X
<« v 4 5 > ThisPC > Documents v O Search Documents »p
Organize v New folder v o a Completed exporting the data of motion module.
0 This PC Name Date modified Type Size
[ Desktop
%] Documents
& Downloads
N Music v

File name: | 0000RD78G4 o

Save as type: | Motion module data(*.muw) -

A Hide Folders Save Cancel

APP- 1
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. __________________________________________________________________________________________________________________________________|]
APPENDIX 1.2 Saving servo parameters

Servo parameters are not included in the muw file outputted in Appendix 1.1.

When writing the servo parameters from the Motion module to the servo amplifier, save the servo

parameters of the diverting program in a separate file.

1) On the "Parameter Setting" screen, click the [Save As] button.

1] MELSOFT GX Works3 - m] X

i Project View File ParameterSetting@) Parameter Window  Help

(5@ (B0

i Project 2 x Parameter Setting X
=3 0000
=B, Station :MR-J5-G(-F
Parameter

Network Parame| [f| ;

= [Bg, Station2:MR-J5-G(-F i Pope
Parameter

Network Parame

Parameter setting

J@ Station1 +JRead [B)SetTo Default Joxverify [ Parameter Copy [« Parameter Block
= L

[ save As

Station2
Servo adjustments
/o Operation mode
Servo amplifier dia | PAL:1 ‘ e ‘Opefaﬁﬂn mode selection : Standard control v 0 : Standard control v |
Machine diagnosis [PA0L.4 Fully dosed operation mode selection -1|0 : Disabled (Semi dc « [0 : Disabled (Semi dc «
Linear control
DD Motor control |Component parts Setting | Setting
Fully closed contrc | PAD2.0-1 ive option selection 0 : Regen. option is joo + Regen. option is v
= i List display Pco2 Electromagnetic brake sequence output 0 0
Basic PC04.3 Encoder cable ication method selection -1|0 : 2-wire jﬂ + 2-wire j
Gain/filter Rotation di
Extension IbA1s | | Moving drecton selecton 1[0+ CCW dir. during [0+ CCW dir. during f |
wo PC29.3 | Torque POL refiection selection 0-1/1: Disabled ~ |1 Disabled ~|
Extension 2 Zero speed
Extension 3 PCO7 | ZSP | zero speed 0-10000 50 50
Option setting  |Forced stop
Special PAD4.2 |* |Servo forced stop selection 0-1/1: Disabled (The 1 v |1: Disabled (The i v |
Motor extension |Forced stop deceleration function
Multi encoder PAD43 | * Forced stop deceleration function selection 0-2/2 : Forced stop dece jz : Forced stop dece j
ioning contro |PC24  |RSBR | Forced stop on time constant 0-20000 100 100
Network setting Vertical axis freefall prevention
o+ extens |PC02 MBR Electromagnetic brake sequence output 0-1000 0
PC31  |RSUP1 |Vertical ax.freefal prevention compensation amount -25000-25000 0
|Alarm setting
PCO8  |OSL | Overspeed alarm detection level 0-20000 0
pc210 |* | Alarm history dear selection 0-1/0 : Disabled - |0+ Disabled
[Encoder output pulse phase setting Setting Setting
(<] Im ] =)
Ready Unit connection [oR [cap [Num SRt

2) On the "Save As" screen, select a folder and click the [Save] button. The servo parameters are
outputted to a prm2 file.

!-I: Save As i

[£) Documents e!j"vv

* Name Date modified Type

No items match your search.

Savein:

Quick access

Desktop

m
Libraries

This PC
Al [(_] fm | [L]

File name: | SVaysten v s
Save as type: [User Parameter Files("pm?2) E]

APP - 2
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APPENDIX 1.3 Reflection to the editing program

Start MELSOFT GX Works3, and create a module configuration diagram of the editing program.

(1) Importing the Motion module data
1) In the navigation window, double-click "Parameter" — "Module information".
Right-click "0010:RD78GHV", and select [Import Motion Module Datal.

Navigation o x

- | 55| K| Al

figuration

Copy Data Ctrl+C

Delete Data Del
Order 3
Expand/Collapse Tree 3

Meodule Tool List...

Drive Tool List...

Module POU (Shortcut)
Export Motion Module Data...
Import Motion Module Data...

@ Properties... Alt+Enter

2) On the "Import Motion Module Data" screen, select the muw file outputted in Appendix 1.1,
and click the [Open] button.
On the confirmation screen, click the [OK] button to complete the import of the Motion module

data.
5 Import Motion Module Data X MELSOFT GX Works3 X
A [E > ThisPC > Documents v/ ® | Search Documents £
Completed importing the data of motion module.
Organize v New folder - @ @
~ After importing data, please check it in each window.
I This PC A Name Date modified Type Size porting data. p
B 3D Objects [ ] 0000RD78G4.muw 2020/08/21 13:20 MUW File 1,256 KB
I Desktop
%] Documents
& Downloads
D Music
&= Pictures
— v
File name: | +| [Motion module data(.muw)
I[ gpen ||| concel

APP - 3
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(2) Reading servo parameters

To read the servo parameters from the Motion module, read the servo parameter file outputted in

Appendix 1.2.

Quick Start Guide
|

1) On the "Parameter Setting" screen of the editing program, click the [Open] button.

| MELSOFT GX Works3

HEAL)
: Project X
e ——
=3 0000 f
= B Station1:MR-J5-G(-F,
Parameter
Network Parame|
= [Bg Station2:MR-J5-G(-F.
Parameter
Network Parame|

Parameter Setting

B =)

Servo adjustments
4]
Servo amplifier dia
Machine diagnosic
Linear control
DD Motor control
Fully closed contre
{8 List display
Basic
Gain/filter
Extension
o
Extension 2
Extension 3
Option setting
Special

Multi encoder
Positioning contro
Network setting
Positioning extens

i project View Fie ParameterSettng@) Parameter Window Help

i Read [B)SetToDefault GoVerify [ Parameter EY Block
Station1  |v| +JRead [B)setTo h erify (] Parameter Copy [=] Parameter Slo:
- ?

Operation mode
o o

PAOL1 |*=

0-8/0 : Standard control [0 : Standard control |

PADL4 | **

Component parts

Fully dosed operation mode selection

PA02.0-1|**
PCO2 MBR

Regenerative option selection
sequence output

Setting Setting 4
w#bﬁ:R&om.ovhonistO:Reqm.opNnSv 1

0

PC04.3 |**

Encoder cable tion method selection

0
do : 2wire |

[Rotation drrection
PA14 |*POL

| Moving drection selection

PC29.3 |*

| Torque PoL refiection selection

|
0-1/0 : CCW dir. during f v O:CCWﬁr.du'ngfj
0-1/1: Disabled + |1: Disabled j

Zero speed

|

PCO7 2sP

| Zero speed

0-10000 50 50

Forced stop

PAD4.2 | *

|Servo forced stop selection
function

0-1/1: Disabled (The { v 1: Disabled (The 1 v |

Motor extension  |F

PAD4.3 |*

Forced stop deceleration function selection

02 2:chedsmdecej2:hmdsbpdemj

PC24 RSBR

Vertical axis freefal

|Forced stop deceleration time constant

0-20000 100 100

|

P02 MR
PC31_ [RSUP1

Electromagnetic brake sequence output
Vertical ax. freefall prevention 5

0-1000

|Alarm setting

0-2’.)000J

PCO8  |OSL

|Overspeed alarm detection level

PC21.0 | *

| Alarm history diear selection

0-1/0 : Disabled

|Encoder output pulse phase setting

Setting

2) On the "Open" screen, select the prm2 file outputted in Appendix 1.2, and click the [Open]

button.
E Open é
Look in: [Ef] Documents (< W s b
* Name ~ Date modified
e e |{]7 SVsystem.prm2 2020/08/2113:28  PRM2 File
Desktop
m
Libraries
This PC
Network 1 - ‘ )
File name: lSVsystem ll g !l
Flesoftype: | User Parameter Fies(" pm2."pm) vl [Lcancel ]

APP - 4
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3) Select the stations to read the servo parameters, and click the [Copy] button.

Wpen Eile

Copy source 'S\l'svshem.prmz

MR-15-G(R)
Copy destination

Station1 |
Station2)

Model

[Parametaw 1y ]

“ Copy ]l[ Close(Q) ]

4) Make sure that the servo parameters are read, and click the [x] button on the right top of the

"Parameter Setting" screen.

] MELSOFT GX Works3 - [m]
i Project View Fie Parameter SettingZ) Parameter Window Help

i4le.

&)
i Project 2 x

= [3 o000 ) = ——
[ Station :MR-J5-G(-F Parameter Setting - oX
Parameter

@ Station1 El R [B) SetToDefoult FoVerify [ Parameter Copy [=| Parameter Slock
= =
: P¥open [Fjsave As

Network Parame|
= B Station2:MR-J5-G(-F
Parameter

Network Parame

Position/Speed/Te
Servo adjustments F‘e"’h"" mode
ngo amplifier dia |PAOL1 [= | Operation mode selection 0: Standard control v [0 : Standard control v
Machine diagnosis had ‘F\ly dosed operation mode selection
Linear control
DD Motor control |Compenent parts Setting | Setting |
ully closed contre |PAD2.0-1 | ** Regenerative option selection 00-FF |00 : Regen. option is ﬂoo : Regen. optionis v ||
st display PCO2  |MBR sequence output 0-1000 0 0
Basic PC04.3 | ** Encoder cable thod selecti 0-1/0: 2-wire jo : 2-nire j
Gain/filter Rotation direct
Extension PAI4 |OL |Moving dection selection | [ 0-1/0: CCW dir, during f [0 : CCW dir, during f
vo Pc29.3 |= | Torque POL reflection selection | | 0-1/1: Disabled |1+ Disabled =
Extension 2 Zero speed
Extension 3 bcor |25 T2ero speed I I o0 = 5
Option setting Forced stop
Special PAD42 | |Servo forced stop selection [ [ 0-1/1: Disabled (The { v |1: Disabled (The 1 v |
Motor extension  |Forced stop ion function
Multiencoder  [PAD43 |= | Forced stop deceleration function selection [ [ 0-2)2 Forced stop dece  [2::Forced stop dece |
Positioning contre [PC24 [RSBR | Forced stop deceleration tme constant [ | 0-20000 100 100
Network setting ~ [Vertical axis freefall
Positioning extens |PCO2 rm | Electromagnetic brake sequence output ’ 1 =

PC31 RSUP1 | Vertical it ion amount | -

|Alarm setting

PCOS  |OSL |Overspeed alarm detection level -

PC21.0 |* | Alarm history dlear selection }

2 | (5] |Encoder output puise phase setting

MELSOETT MR Confictrator?

Update the slave parameter with the edited contents.
Continue?
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(3) Fixing parameters
Fix the CC-Link IE TSN configuration and the module parameter (network).

1) Click [Close with Reflecting the Setting] on the "CC-Link IE TSN Configuration" window to
reflect the data.

& CC-Link IE TSM Configuration (Start [/t 0000)

] x
CC-Link IETSN Configuration  Edit View Close with Discarding the Seltlngl Close with Reflecting the Setting I
Connected/Disconnected Module Detection Detailed Display i Module List *
Mode Satting: T Assignment Method: CC-Link [E TSN Selection | Find Modu 4 >‘
Cyclic Transmission Time (Min.): - us Communication Period Interval (Min.): - us H
Y No.| ModelName |STA®| Station Type Motion Control | RX Setfing | RY Setting | Rwr Setting RWw Setting Autorma General OC-Link IE TSN Module
' Sl Ponts | Ponts Points Paints B CC-Link IE TSH Module (Mitsubishi
B | 0 HostStation 0  Master Station
v Master/ Local Module
Remotoson | @ | | | a2 otion Module
B. | 2 MWRI5G 2 Remote Station 24 20 FIIID e
DC Input
Transistor Output
Analog Input
Analog Output

General purpose Inverter
General-Purpose AC Servo

5]

S 1/0 Combined
STA#2
1
B
1
B
=
i
MR-15-G
>

2) In the parameter editor (Module Parameter), click the [Apply] button to reflect the parameters
of the Motion module.

EE MELSOFT GX Works3 ...s¥YP37466¥Desktop¥R04-78G4_FBDsample_1.001B.gx3 - [0000:RD76G4 Module Parameter] — [m] *
Project Edit Find/Replace Convert VMiew Online Debug Recording Diagnostics Tool Window Help -8X
HEN=) = =10 CLim | @@ AP Ma- =l -|.)i%6 B (T | B ERER 7
e o D0 6E B B e e (B FEEE
Navigation q XI&OOOO:RD?B@ Module Parameter X

SEARNE - I ing Item List

Ttem Setting
Tnput the Setting Tiem to Seard |y

] Network Gonfiguration Settings
Netwark Canfiguatios Scitigs
BE E!'Z -1 Refresh Settines
{Z4 Required S.athngs . N;‘:::ih-l—i:::i <Detailed Setting>
=g Basic Settines
Network Configuration & Metwark. Topa ey
Refrech Setting = Gammunication Period Setting
MNetwark, Topology |- Bagic Period Setting
Communication Period £ Setting in Units of Tus Hot Set
Gonnection Device Infor Communication Period Interval Setting (Do not Set it 100000 us
- Slave Station Setting Communication Period Interval Setting (Set it in Units 1000.00 us
(3 Application Settings Swetem Reservation Time 2000 us
Cyclic Transmission Time 50000 us
Transient Transmission Time 48000 us
= Multiple Period Settine
Mot mal-Speed x4

Line/Star

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

<

=] Roall Restore the Default Settings
Hem List  Fir =
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(4) Correcting programs
If the start I/O number of the diverting program and the editing program are different, change the
following:
* PLC READY [YO0] of the sequence program
* READY [X0]
* The device No. of Synchronization flag [X1]
» The module No. of the buffer memory address (from U**\G)
* Public labels

Be sure to change the above especially when the module is changed to RD78GHYV or
RD78GHW. The RD78GHV or RD78GHW has reserved 16 points and available 32 points for
input and output, and when the module is installed to the slot No. 0 to 1, the device of the PLC
READY is [Y10].

Additionally, the start of the public label name changes from [RD78_0000.****] to
[RD78_0010.***].

After reflecting the public labels as in Appendix 1.4, change all of the label names in the program
using character string replacement.

APPENDIX 1.4 Conversion of All the Programs and Reflection of Public Labels

First convert all the programs of the Motion module, and then reflect public labels. After the public
labels are reflected, convert all the programs of the PLC CPU.

If the programs of the PLC CPU are converted first, the public labels are not defined, and an error
will occur.
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APPENDIX 2 Using External Input Signals

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 2.1
Input signal of the PLC CPU Appendix 2.2
Input signal of the remote input module Appendix 2.3

APPENDIX 2.1 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.

e

RLS FLS
(Normally closed contact) DOG (Normally closed contact)
(Normally open contact)

RD78G

(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

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 62
PD38.0-1[* Device selection DI4 00-7F 2c 2
PD39.0-1[* Device selection DIS 00-7F 2 P)
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 | Setting
PD01.0-7 | *DIA1 |Input signal ic on selection 1 [ |2000000-00000FF0 00000000 00000000
Input filter

PO1LO |* | 1nput signal fiter selection [ | 087 3.500ms ~ |7 3.500ms M
ALM output

PD14.1 |* [Sele(ﬁonofoutputdevioeatwarri\goourrmoe

PC09.0-1 Analog monitor 1 output selection 00-1F 00 : Servo motor sijO : Servo motor spe v
PC11 MO1 Analog monitor 1 offset -999-999 0 0
PC10.0-1 Analog monitor 2 output selection 00-1F Ol:Torq;eorﬂ‘ruslel:Torqueorﬂrusi v

Analog monitor 2 offset

0

Stroke limit function

Stroke limit function

lpci9.0 [* [AL. 099 Stroke limit warning] selection 0-1/1: Disabled v |1: Disabled v
(o412 = Limit switch enabled status selection 0-1/1:Only enabled ir v [1: Only enabled ir v |
PD41.3 |* 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 [ETSN 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 CC-Link IE TSN Selection | Find Modv 4 »
Cyclic T i Time (Min.): - us Cor Period Interval (Min.): - us | B Bz || 4 X

RWr Setting [RWw Setting| Parameter Automatic Settin, Gene L Mod
A No. Model Name Fseing| it Mpaametar AVt ool et ‘ P Address | T unkmmm I‘:s..
Ponts | Poits [ | @ CC-Link IE TSN Module (Mitsubi
- 0 Host Station 192.168.3.253 @ Master/Local Module
1 MRISG 24 20 M <Detail Setting> 192.168.3.1 @ Motion Module
2 MRJ5-G 24 20 M <Detail Setting> <Detai Setting> 192.168.3.2

@ GOT2000 Seri
@ DC Input

@ Transistor Output

& Analog Input

Analog Output

General purpose Inverter
General-Purpose AC Servo

STA#1 STA#2 1/0 Combined
1 1
= q |
(1] u
STA#0 Master | [N "
Station
TotalSTA#:2 | 4l ik
Line/Star

MR-15-G MR-)5-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
[N E‘F‘HSG (Station No. 1) | Link Device Points pa
Y Poo)
E.g RPDO PDO Mapping Parameter
Index Sub-Index ”
Link Device [Hexadecimal] | [Hexadecmal] Entry Name Comment Data Type
606¢ 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
2241 00 Current alarm UNSIGNED32
2a41 00 Current alarm UNSIGNED32
2d21 00 Sync cydle counter UNSIGNED32
2d21 00 Sync cyde counter UNSIGNED32
INTEGER 16
B - | 00 Digital inputs UNSIGNED32
60fd 00 IH jital inputs 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 Section 17.1 in "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.

ﬂ CC-Link IE TSN Configuration (Start I/O: 0000) o X
i CC-Link IETSN Configuration Edit View Close with Discarding the Set(lngl Close with Reflecting the Setting I
Connected/Disconnected Module Detection Detailed Display ; Module List L3
Mode Setting: Online Assignment Method: CC-Link IE TSN Selection | Find Mod ¢ 2|
Cyclic Transmission Time (Min.): [ - us Communication Period Interval (Min.): [ - us | °E X
RWr Setting RWw Settin: Parameter Automatic Settin: - Lil
A No. Model Name r g g A 0 PDO Mapping Setting IP Address General CC-Link IE TSN Module
Points Points B CC-Link IE TSN Module (Mitsubishl
v B | 0 Host Station 192.168.3.253 @ Master/Local Module
B. 1 MRISG 24 20 <Detail Setting> 192.168.3.1 SRR
B. 2 MRISG 24 20 <Detail Setting> <Detail Setting> 192.168.3.2 B GOT2000 Series
@ DC Input
@ Transistor Output
@ Analog Input
@ Analog Output
= N @ General purpose Inverter
@ General-Purpose AC Servo
m — T
| 1
85& . .
1] 1]
] ]
= =
bk | ol
MR-J5-G MR-J5-G
< >

4) In the parameter editor (Module Parameter), click the [Apply] button to reflect the

parameters of the Motion module.

15 MELSOFT GX Works3 ...s¥YP37466¥Desktop¥R04-78G4_FEDsample_1.0018.gx32 - [0000:RD78G4 Module Parameter] - O X
i Project [Edit Find/Replace Convert Wiew Online Debug Recording Disgnostics Tool Window Help -8 X
NREAS e - i U @@ A E Maxi oo - JL i B e BB sy

wElz DO R BRE SB[ EEE -
Mavigation 1 x]ﬂOOOO:RD’.'BGAI Module Parameter X
St ¢ e List

Ttem Setting

Tput the Setting Trem to Seard | gy = Netwark Gonfigwation Scttings

Netwark Configuatio Scttings HDetailed Seftiney 2]
e = Refresh Settings
|24 Required Settings Refresh Settines <Detailed Settine>
| Basic Settines &) Network Topobey
Network Configuration § Network Topology Line/Star
@ Refresh Setting = Communication Period Setting
MNetwork Topology =) Basic Period Setting
Communication Period £ Setting in Units of Tus Mot Sat
Gannection Devies Infor Gommunication Period Interval Setting (Do not Set it 100000 us
2 S‘EVE S(a“w.‘ Setting Gommunication Period Interval Setting (Set it in Units 100000 us
i Applicatian Settings System Reservation Time 2000 us
A Gyclic Transmission Time 50000 us
(= s 1ded Para Transisnt Transmission Time 48000 us
= Multiple Period Setting
Marmal-Speed w4

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

<

p L Find Result Restore the Default Settines
ltem List in SU

&5 Output

| NUM
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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 | O |

Program
& FB/FUN
B (& Labe

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.

V8 Network /0 X

Model Name | Device Label | Data Type | Labeling Target Data Type Label Name/Definition Name of Structures= Comment A
= MR-J5-G MR_J5.G_001  Entire Deye* =
R0 ] Word [Unsigned)/B=+ MR_J5_G_001 WatchdogGounterDI1 R0
R 1 O Word [Siened] MR_J5_G_001_ModesOfOperation Ri 1
Riiw2 O Double Word [Signed] MR_J5 G_001 TargetPosition Ritw2
R O Double Word [Signed] MR_J5 G_001 TargetVelocity Rivvd
Riw6 O Word [Unsigned]/B++ MR_J5.G_001 Controlword Ritw6
~ ~
~ ~
Rk 14 O tiord [Signed] MR_J5 G_001_SyncAbsCounter Rk 14
| Ry 15 [ £ Double Word [Unsres  MRE_J5 G_001_Digitallhputs Rl 15 ]
= 219216832 | MR-J5-G MR_JBG002 | Entire Dews: S
Rl O Word [Unsigned]/B-== MR_J5 G_002_WatchdogGounter DI Rl
=~ =~
Rt 14 O ‘ord [Siened] MR_J5_G_002 Sync AbsCounter Rl 14
(R 15 Double Word [Oner- | MA_J0. G002 Denalnputs R Th v )
< >

Reeister 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 Target' data to the elobal 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 is open.
After the project is re—opened, the label registration data in the global label list (NW+Globaly will ha reflected to the displayed data

Update Metwark Gontiguration Info 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 ia Label

= (5 Global Label
%z Global
%5 Sys+Global
iz Ax+Global
%z Gr+Global
= Prf+Global

%z En+Global

2 NW+Globall

B §F Structured Data Types

Start creating the label on the basis of the setting content.

Are you sure you want to continue?

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".

Setting Item List Setting Item
@1 0000:RD78G4 [[rput the Setting Ttem to Search | i SelectiFolder Displey All Data v
¢’ Basic Setting i i
= = Item Axis0001 Axis0002 A
l—_.' System Setting 55 B2 SR Tnformation
= 67 Axis =2 Real Drive Axis A Axis No. 1 2
‘ Axis0001 [X_Axis] 2 Axis Information () Axis Parameter Constant Expands setting values at axis variable initialization Re—i
3" Axis0002 [V_Axis] A AA;IS Nt't conctant Station Address Setting 192.168.3.1 19216832
= ) =] xis Parameter Constan s lpe Settve (:Real Drive Axis (:Real Drive Axis
B VirtualAxis0001 [Vir_Axis01] Station Address Setting 1| Upper Limit Signal L
B LinkAxis0001 [Lin_Axis01] Axis Type Setting 1.5 Sienel
inkAxis0002 [Lin_Axis02] e L
B LinkAxis0002 - < Lower Limit Signal Target
{“ Axes Group Control Cycle Setting Signal Detection Method : 0:Detection at TRUE
/O Data Absolute Position Reference Compensation Time 00s 00s
- = G = Absolute Position Manageme Filter Time 00s 00s
& Calculation Profile Ring Counter Enabled Select = Lower Limit Signal
M’i. Network I/0O Ring Gounter Lower Limit Ve = Signal
< Ring Counter Upper Limit Ve T
P
\i., Frogram Slave Emulation Enabled et 7
& Tt lnt Mo e
Neg.a?we [?lrecflon Jorque L Specify the signal to be used in control with the following string format. A
Positive Direction Torque Lit [Classification] (Type) Data name Bit position@Target modification
High-speed Mode Setting OF
a8 Akic Parameter [Classification] (Type) WSTRING type label
Acceleration Limit Value Example)
Operation Selection at Start OBJfoEUT_AUUQ!]
Command In-position Width DE\'}]]&DEH‘U'tlm'O”tp“‘Enabb v
< >
B = Restore the Default Settings With Selected = Write Variables = Read Variables
Item List Find Result
Apply
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5) On the "Target Setting" screen, enter "MR_J5_G_***_Digitallnputs.1" in "Source".

Target Setting X
Item Setting
Source Type Global Label
Source Data Type
Source |[MR_J5_G_001 Digitallnputs.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 amplifier.
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.

[Setting Item
Select Folder Display All Data

Item Axis0001 Axis0002
(= Axis Information
Axis No. 1 2
-} Axis Parameter Constant Expands setting values at axis variable initialization.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[\.l'nﬂ\F{]MF{_JS_G_(]l]I_Digitallnputs.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 Sienal
- Signal
Target [VARIMR_J5 G_001 Digitallputs 0 [WARIMR_J5_G_002_Digitallhputs.0
Signal Detection Method 1:Detection at FALSE 1:Detection at FALSE
Compensation Time 00s 00s
Filter Time (0.0 00s )
Control Cycle Setting 0:Operate in the First Operation Cycle (: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. PTO8 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.

e SRS 1E)R, Homing
Bl e MO Fome P L MC_Home T(
|__| N ol i Dors 4 bxis := AxisD001.AxisRef |
= i Execute := G_bHomingICMD
20 JY [t = Pasition := 0.0,
AbsSwitch Active Done => bHoming1Done,
T Error => bHominglError
ptions Comma = . IS )
Error pe=—{ rgl Err
Axiz Information :
RO78,0000. Axis000_AxisRef — Axis
[FBD program] [ST program]

(c) Operation check
Write the program, and make sure that homing is correctly executed with the specified
homing method.
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APPENDIX 2.2 Using the input signal of the PLC CPU

This section explains the case where the PLC CPU input signal is used for the hardware stroke limit
signals and the proximity dog signal.

RD78G

/
RLS FLS .
(Normally closed contact) DOG (Normally closed contact) Hardware stroke limit

(Normally open contact) Proximity dog

>

(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
1/0

No. Abbr. Name Unit Setting range Station1
Dig
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 22
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 b
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
PD11.0 |* Input signal filter selection 0-87: 3.500ms L]
ALM output

PD14.1 |* Selection of output device at warning occurrence 0-1/0: WNGsignal turn ON

PC09.0-1 Analog monitor 1 output selection 00-1F |00 : Servo motor speed ( j

PC11 MOl | Analog monitor 1 offset . ‘ -999-999 0

PC10.0-1 Analog monitor 2 output selection 00-1F |01 : Torque or thrust (8 j

PC12 MO2 Analog monitor 2 offset -999-999 0

KStroke limit function

Stroke limit function

PC19.0 |* [AL. 099 Stroke limit warning] selection 0-10 : 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
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.

Wie - . 2 I b [ ] 5 : [ 2 [ O W i

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

Quick Start Guide

follows:
g [tem List
|In|3ut the Setting Item to Search | m
"R
=2l Real Drive fxiz
B~ #Axiz formation
- Axis Mo
B~ Axis Parameter Gonstant
----- Station Address Setting
----- Axiz Type Setting
----- Upper Limit Sienal
----- Lower Limit Signal
----- Control Cycle Setting
----- Absolute Position Reference Settiy
----- Abzolute Position Management Se
----- Ring Counter Enabled Selection
----- Ring Gounter Lower Limit Value
----- Fing Counter Upper Limit Valus
----- Slave Emulation Enabled
----- Torque Limit Maximum Value
----- Megative Direction Torque Limit
----- Positive Direction Torque Limit Thif
----- High-speed Mode Setting
- fAxis Parameter
E]—--@ Real Encoder Axis
- Virtual Drive Axiz
[3---.@ Yirtual Encoder fxis
[ ' “irtual Link Axis

Select Folder

Dizplay All Data -

Axiz0001

Item
fixiz Ma. 1
-] Axiz Parameter Gonstan Expands setting yalues at axis va
Station Addess Seftm 192 16831
fixiz Tvpe Setting 0:Real Drive Axis

= Upper Limit Sienal

= Signal

[ Target [DEVI(BOOLYG11478000.0
Signal Detection Met 1:Detection at FALSE
Compensation Time 00 =
Filter Time (I}

= Lower Limit Sienal

= Signal

[ Target [DEVI(BOOLIG 114780001
Signal Detection Met 1:Detection at FALSE

Compenzation Time 00 =

Filter Time (I}
Control Gycle Setting  0:0perate in the First Operation C
Abzalute Position Fefet 3:Feed Machine Position
fibzolute Poszition Mana - 1:Automatic Setting (Acquire fro
Ring Counter Enabled £ 0:Dizabled
Ring Gounter Lower Lin 100000000000
Ring Gounter Upper Lin 100000000000

Slave Emulation Enable 0:Dizabled

Target Setting X
Ttem Setting

Source Type iDevice v

Source Data Type  BOOL

Source G11470000.0

(o] 4 Cancel
(Note) When the public label is used, set as follows:

Target Setting X
Item Setting

Source Type Global Label

Source Data Type

Source [GHFLS |

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
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.

i |:| \m}—{ .:
2 [e0

\
| 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

Add Mew Data... Ins
Mew Folder  Ctrl+5Shift+N

B & Program Expand/Collapse Tree »

& FB/FUN
B (&5 Label -

Set as follows:

New Data X
Basic Setting
Data Type B 170 Data E
(Data Name) DOG < Set any data name.
Detailed Setting

External Signal Setting

Data Type Input Signal E 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 IE]

Compensation Time[s] 0.0

Filter Time[s] 0.0 Set the buffer memory number

for the buffer memory, and the
public label name for the public
label.

(o1 oo

3) Program of the Motion module
Enter the 1/0 data name set in 2) in the AbsSwitch input of MC_Home.

SifHoming

MG Home _1°
fywisi= hxisl00) . bxisRef,
Execute:= bHoming ,
Position:= 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
1) It is necessary to define an MC_INPUT_REF type structure to the PLC CPU.
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.

Element Selection I e

O~ | | L8| Al (Find POU) HB| e
-1 e | ve o X | ar
i1 Module Configuration =
= ™ Program 5 ll:’_?:r Library
L. = Library
ik Initial
= MotionControl_RD78_1.01B MotionControl_f
- ;‘L}ZS" e e
i1 Fixed Scan
ah E\:Pnt = 33 Structured Data Type
i1 Standby k ‘ xIESS_RG;oup_REF
i1 No Execution Type ‘:i' FILE _LOCATION
(8 Unregistered Program ij b
& FB/FUN s ::ETQ:J;EI;)D
2 Label o -
S % MC_CAM_REF
™ (& Global Label a MC_INPLFT —
]
- % MC_TRIGGER_REF
=
= i Structured Data Types L:_: Eig;:tE“FDATA
L 3
% SIGNAL_SELECT
% TARGET_REF
;
] ﬂ Device
i (% Parameter MC_INPUT_REF
[Version]
00A
[Last Change]
2019/08/20 16:21:41
[Comment]
™= Navigation ™ Connection Destination | POU Listl Favorites] History] Module Library ]_

2) "MC_INPUT_REF" and the structures of the member ("TARGET_REF" and
"SIGNAL_SELECT") are registered.

B (5 Label
= (%= Global Label

= (& Structured Data Types

| E
| 43 MCINPUT_REF
= ﬁ Device

| & £ Parameter
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3) Prepare an MC_INPUT_REF type structure in the label of the PLC CPU.
The label can be registered either as a global or public label.
The label name is "DOG" in this example.

Global [Global Label Setting]

Filter \ Easy Display << Display Setting Check,
) f I itial Valye Constant Eogli i
1 DOG MC INPUT REF VAR GLOBAL ~ [Detailed Sattin, | |Proximity dog
2 I IL_| =1 I | [ 1

4) Set the member of the MC_INPUT_REF type structure with the program.

'\
Set the 1/0 number of the
> Motion module to
) DOG.Signal.Source.StartlO.
9
J
\
Copy X22 to the buffer memory of the
Motion module or the public label.
STRINGMOVP WS > | Setthe buffer memory number or the
X0 = EN ENO public label name with Unicode character
d |~ TG SgeTSowss Target § string in DOG.Signal.Source.Target.
h ) 15 -
14 J
"[DEV] buffer memory number"
"[VAR] public label name"
5) Write MC_Home to the program.
MG Home 1
MC Home
{ : : Executs Done —[ _bHomir 7. [,
16, 21
(oo J}— Pesition Busy Enter "DOG" (the
17
[ ( oG T} AbsSwitch ]: .7 MC_INPUT_REF type structure
— setin 4)) in AbsSwitch.
Options CormmandAborted
Errtvr‘—t bHomingErnor
e
ErvorlD
78 D000 Axis0001 AxisRef Bxis

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 2.3 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)

K \
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. 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
1/0 )

No. Abbr. Name Unit Setting range Station1
Dig
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 22
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 P.»)
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 I
PD01.0-7 | *DIA1 | Input signal automatic on selection 1 [ 2000000-00000FFO | 00000000
Input filter : ‘
PD11.0 |* Input signal filter selection 0-8/7: 3.500ms _vJ
ALM output ‘

PD14.1 |* Selection of output device at warning occurrence 0-1/0 : WNG signal turn ON

PC09.0-1 Analog monitor 1 output selection 00-1 |00 : Servo motor speed ( j
PCi1  |MO1 | Analog monitor 1 offset ' [ 999999 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
troke limit function

Stroke limit function ‘

PC19.0 = [AL. 099 Stroke limit warning] selection 0-1.0 : Enabled -

[9041.2 [* | 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 I/0 %

IP Address Model Name Da(a Type | Labeling Target| Data Type | Label Name/Definition Name of- Comment
#:1 0000:RD78G4

¢’ Basic Setting

NZ2GN2S1.32DT_001_RX0

External input signal X0

NZ2GN251_32DT_001_RX1 External input signal X1

NZ2GN2S1_32DT_001_RX2 External input signal X2

NZ2GN251_32DT_001_RX3 External input signal X3

NZ2GN2S1_32DT_001_RX4 External input signal X4

NZ2GN2S1_32DT_001_RX5 External input signal X5

Check RX0 and RX1 of the NZ2GN2S1.320T_001_RX6 External input signal X6
. NZ2GN2S1_32DT_001_RX7 External input signal X7

connected remote input module. NZ2GNZS T 3207 001 RXE Extermal nput ignal X5
NZ2GN2S1_32DT_001_RX9 External input signal X9

Bit NZ2GN2S1_32DT_001_RXA External input signal XA

Bit NZ2GN2S1_32DT_001_RXE External input signal XB

Prf+Global Bit NZ2GN251_32DT_001_RXC External input signal XC

En+Global Bit
Gr+Global

NZ2GN2S51_32DT_001_RXD External input signal XD

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 Target' data to the elobal label list (NWGlobal)
Unable to restore the label registration data before creation after executing ‘Create Label

€l Structured Data Type Edited contents in this window are not saved to the project and are only kept while the project is ope
Bfter the project is re-opened, the Ibel regiciration data n the elobal label lst (NWI+GlabaD will be reflected to 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 | iy Select Folder Display All Data

Item Axis0001
EE Biiz Mo 1
=47l Feal Drive Axis = Axis Parameter Constan Expands settine values at axis yvari
: ~ Axis Information Station Address Setting 19216831
e iz Mo fixiz Tvpe Setting (:Real Drive Axis
Axis Parameter Constant = Upper Limit Sienal
----- Station Address Setting = Szl
----- fxiz Twpe Setting : ==
..... Upper Limit Sieral [ Targot ;Nnmnzzauzm_szo_nm_m{nq—
..... Lowsr Limit Sianal Sienal Detection Met 1:Detection at FALSE
..... Contral Gycle Setting Compenzation Time 00 s
----- fhzolute Position Refersnce Setti Filter Time [
----- fbsolute Pozition Manasement Ser = Lower Limit Sienal
----- Ring Counter Enabled Selection = Sienal
""" Rine Counter Lower Limit \alue Tarzet [WARINZ JGN2S 1_32D_001_Rx1
----- Ring Oounter.Llpper Limit Walue Sienal Detection Met 1:Detection at FALSE
----- Slawve Emulation Enabled - =
----- Torque Limit Maximum Value O.DmDBI‘TSEItIDn Time 0. s
----- Megative Direction Torque Limit In Filter Time 00
----- Pozitive Direction Torque Limit Ini Gontrol Gycle Setting  0:Operate in the Firet Operation Gy
..... High-speed Mode Setting Abzolute Pozition Refer 3:Feed Machine Poszition
[ fxiz Parameter fbzolute Position Maka - 1:Automatic Setting (Aoquire from
[]---@ Feal Encoder &xis Ring Gounter Enabled = 0:Dizabled
B Virtual Drive fxis Ring Gounter Lower Lin - 100000000000
SJ"E E::z:: E;iodﬂirisnms Rine Counter Upper Lir 100000000000

Slave Emulation Enable 0:Dizabled

Target Setting e
Ttem Setting
Faurce Type iGlobal Label I~
Source Data Type <
Source MZ2GMN251_320_001_Rx0
(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
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. Item
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.

Model Name Device Label Data Type | Labeling Target| Data Type | Label Name/Definition Name of* Comment
R-J5-G MR_J5 G 001 Entire Device
NZ2GN2S1-32DT NZ2GN2S1_320T_001

NZ2GN2S 1_32DT_001_RX0 External input signal X0

NZ2GNZS1_3207_001_RX1 External input signal X1

NZ2GN2S1_82D7_001_RX2 External input signal X2

NZ2GN2S1_32DT_001_RX3 External input signal X3

NZ2GNZS1_82D7_001_RX6 External input signal X4

NZ2GNZS1_32D7_001 RYG External input signal X5

NZ2GN2S1_32DT_001_RX6 External input signal X6
& Program Check RX2 of the connected NZ2GN2S1_32D7_001_RX7 External input signal X7
& FB/FUN . NZ2GN2S1.32DT_001_RX8 External input signal X8
= (i Lobel remote input module. NZ2GN251_320T.001_RX External input sinal X9
& (& Global Label NZ2GN2S1_82D7_001_RXA External input signal XA
%5 Ax+Global NZ2GN2S1_32DT_001_RXB External input signal XB

%z Pri+Global NZ2GN2S1.32DT_001_RXC External input signal XC

External input signal XD

& En+Global i NZ2GN2S1.32DT_001 RXD
%5 Gr+Global
%5 Global Register the /O data for the cyclic communication between the motion module and the slave device under motion module management as a label.

b
2 Sys+Global

Y1 oo Executing 'Create Label registers only 'Labeling Target' data to the global label list (NWﬁGInhaI)
is NW-+Globall Unable to restore the label registration data before creation after executing ‘Create Label’

6 Structured Data Type

Edited contents in this window are not saved to the project and are only kept while the project is open.
After the project is re-opened, the label registration data in the global label list (NW+Global) will be 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.

MNavigaticon

" Add New Data... Ins
MNew Folder Ctrl+Shift+N

B @™ Program Expand/Collapse Tree

& FB/FUN
fEE abel _

Set as follows:

New Data X
Basic Setting
Data Type B 1/0 Data B
(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
NZ2GN251 22D, 01 RX| 4———
Signal Detection Method HighLevel E]
Compensation Time[s] 0.0
Filter Time[s] 0.0
Set the global label of RX2. |
Conc

2) Enter the I/O data name set in (2) in the AbsSwitch input of MC_Home.

JiHoming

MC_Home 1 ¢
frisiz BwisO001 . dxisRef,
Execute:= bHaming .
Fosition:= 0.0 ,
fhsiwitch:= DOG , <4—— Enter the I/O data name.
Options:= 0 ,
Dane=* hHomelone
Error=> hHomeError
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(d) Programming with the PLC CPU
1) It is necessary to define an MC_INPUT_REF type structure to the PLC CPU.
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 o x Element Selection nx
(Find POU) & | &
& Lev 1| 0% o X [
i£1 Module Configuration -

= ™ Program | Uéer Library

1 Initial = Library
= L.g MotionControl_RD78_1.01B MotionControl_f

fif1 Fixed Scan = (g FB

fil Event = (33 Structured Data Type

|1;'f| Standb % AXES_GROUP_REF

: oy i
i} No Execution Type i AXIS_REF
FILE_LOCATION

d
(8 Unregistered Program i
g

i
& FB/FUN { ‘: :\I:ETQXJ’:EI_;D
. l;': MC‘CAM“REF
= (i Global Label & LS
- g3 | d
% MC_TRIGGER_REF
% PROFILE_DATA
% PROFILE_ID
% SIGNAL_SELECT
% TARGET_REF
] ﬂ Device
B {7 Parameter MC_INPUT_REF
[Version]
00A
[Last Change]
2019/08/20 16:21:41
[Comment]
REPENRESENY ™ Connection Destination POU Listl Favorites] History] R Ty I_

2) "MC_INPUT_REF" and the structures of the member ("TARGET_REF" and

"SIGNAL_SELECT") are registered.
EXEE
= (& Global Label

Iy

B & Structured Data Types

H
HE
e
i

| (d3 MCINPUT REF
| ﬁ Device
B £ Parameter
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3) Prepare an MC_INPUT_REF type structure in the label of the PLC CPU.
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 Class. | _Assien (Device/Lsbel Initial Value Constant Enelish(Display Tareet
1 |DOG [MCINPUT REF | .. [VARGLOBAL [Detailed Settine EEE
8 | LT =l I | |

4) Set the member of the MC_INPUT_REF type structure with the program.

S
Set the I/O number of the
MOVP )
. | L Motion module to
L TRUE = EN END .
3 DOG.Signal.Source.StartlO.
HD —s d = DCGSignal Source StartlO
4 = 6 <
) Set the label name of RX2
) ‘ R R L with Unicode character
TRUE — EN END A
e string in
[VARNZZGNPST 320,001 @™ J= s G Sigral DOG.Signal.Source.Target.
L 12 7

5) Write MC_Home to the program.

MC_Home 1

 bHomingCM MC_Home
{ : : Exscute Dore —[ | w e ‘l
16, 21
0 }— Position Bus
— - g Enter "DOG" (the
[ TR }< Active MC_INPUT_REF type structure
Options CommandAborted setin 4)) in AbsSwitch.
Emor —{__bHomingEror _§
22
ErmorlD
o
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 3 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.
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APPENDIX 4 Program Example in Ladder

The following shows a [ServoON_Jog] program example created in ladder instead of FBD in
Chapter 4.

rite - 1 2 5 6 7 10 11 12
1 [FF=F7FL5F0N/ PLC Ready ON
Sh400 ®1 o
| I )
2 (a)
lays ON Synchironization PLC READY
3 FEWT T 7 Allaxes servo ON
MOy AlPower 1 (MGu_AlPower)
4 (@
- |mnlilliios Operation Sallable sy
[RO78.0000 4150001 A
{ izFiet DUT: s Ais DUT|
5
SM400
I B: Erble Busy B
6
iz O
HO G bSRVOFF
4{ } M B: ServoON Erver B
7
READY Servo OFF
ErrorD UW|
8
9 [FJOGHEELHT —Hswx / Data setting for JOG operation
RD78 0000 Axis)
00T M Driver EZ5000 G leJacVelacity
f .
0 @ EDMOVE JOG Velacity
_
50000 ledogAcezleratio
n
11 EDMOVP g
acceleration
_
50000 ledozDeceleratio
12 EDMOVP )
deceleration
_—
E0 leJagJerk
13 EDMOVP 0 jerle
_—
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14 [FJOG Axis000T
@ bogF1 G bR GbHominglReq G bPosReq G bContPasReq G—"“;"E’; 9N G pSyncReq blogF1
| | | | | |
15 (54)
JOG Positive  JOG Reverse  Homine start  Sinele axis Sinele axis continuous  2-axis lnear Synchronous JOG Pasttive
rotation rotation request AxisO001 positioning start  positioning start request interpolation  control start rotation
cormrrand command request control start  request command
[ocis000 1 Axis000T request e Axis000T
G buogF1 G buogR1 GhHominglReq G bPosReq G bContPaskeq G—b]”tg;"; Bt G psuncReq buoeR1
| | | | |
—1 1T 1 f 3 F 1T 1 F {O—
16 (83)
JOG Positive  JOGReverss  Homing st Single axis Single axis continuous 2-axls lnear Synchronous JOG Reverse
rotation rotation request Axis000T positioning start  positioning start request  interpolation control start rotation
cammand cammand request control start request command
Jis0001 Axis000T request Axis000T
i MGu Jog 1 (MOu_Jog)
17 71
JoG
[Fo78.0000 fiec0t &
| sisRef CUT Axie Axis DUT
18
bloeF1
| B: JoeForward Done B
19
O Pasitive
rotation
cormrand
Jcis0001
bloeR1 bz 1Busy
1 = B
| O—
20
O Reverse JOG operation In
rotation Progress
comrrand Axis0001
sciz0001
[ GlsJogiislosity 1L Yelosity Active B
21
JOG Velocity
) ComrrandAbr
[ leJoghcceleration ]_ | hcoelerntion b
2
JOG accsleration
[ eoeDecelerstion ]»L Deceleration Error B
23
JOG deceleration
[ e Joelerk 1L Jerk ErrorD LW
2
JOG jerke
[ o ]. LD Options
25
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B

[*JOG Axis0002

27 (110)

29 (123)

G bdozF2 G bozR2 G bHoming2Req G bGortPosR=q @ bSyrcReq buoeF2
| | | | |
|JOG Positive: JOG Reverse Homing star! Binzle axis Synchronous control JOG Positive
lrotation rotation request Axis0002 continuous start request rotation
lcarnmand command positioning start command
[ xis002 Axis0002 request Axis0002
G bJozF2 G bJozR2 G bHomingZReq - G bGContPosReq GhByncReq bJozR2

T

7
LOG Pasttive

2o T

Horning start Single axis

F

Synchronous control

Oi

JOG Rewerse

38 (162)

[rotation rotation request Axis0002 continuous start request rotation
lcormmand command positioning start command
|axist002 Axis002 reqes AxisD00Z
MCu Jog 2 (MCu_Jog)
JOG
[Fo78.0000 0002 &
| iRt DUT: Axis Asis DUT
bosF2
_{ } B! JogForward DoneB
LOG Pasttive
Jrotation
lcormmand
Jaxist002
bneR2 G bog2Busy
| B 8
— | JogBackward Busy CO—
LOG Reverse JOG eperation in
ratation progress
lcommand Axis0002
[Axis0002
[ Gledaziziocity 1 L Veslosity Active 8
JOG Velocity
. GComrrandabor
[ edoehecsleration ]»L. Acselsration tedB
JOG cceleration
[ leogDeceleration ]—L' Deceleration ErrorB
JOG deceleration
[ fedozerk ]» L:erk ErrorD W
JOG jerke
[ He 1 UD: Options
END ]
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Gedung Jaya 8th Floor, JL. MH. Thamrin No.12, Jakarta Pusat 10340, Indonesia

Vietnam Mitsubishi Electric Vietham Company Limited Tel : +84-28-3910-5945

11th & 12th Floor, Viettel Tower B, 285 Cach Mang Thang 8 Street, Ward 12, District 10, Ho
Chi Minh City, Vietnam
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Australia Mitsubishi Electric Australia Pty. Ltd. Tel : +61-2-9684-7777

348 Victoria Road, P.O. Box 11, Rydalmere, N.S.W 2116, Australia

Mitsubishi Electric Corporation Nagoya Works is a factory certified for ISO14001 (standards for environmental management
systems) and 1ISO9001(standards for quality assurance management systems)
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