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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

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

When designing a system, always read the relevant manuals and pay full attention to safety.
During the exercise, pay full attention to the following and handle the product correctly.

[EXERCISE PRECAUTIONS]

/\WARNING

® To prevent an electric shock, do not touch any terminal while the power is on.
@ Before opening the safety cover, turn off the power or ensure the safety.

/\CAUTION

® Follow the instructor's directions during the exercise.

® Do not remove the modules from the demonstration machine or change the wiring without permission.
Doing so may result in failure, malfunction, injury, and/or fire.

@ Turn off the power before mounting or removing a module.
Failure to do so may result in malfunction of the module or electric shock.

@ If demonstration machine emits unusual odor or sound, press the "Power switch" or "Emergency
switch" to turn off the machine.

@ If a problem occurs, notify the instructor immediately.
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INTRODUCTION

This text provides information about hardware used in the system construction and how to make a program in ST language to

help users acquire the knowledge necessary for 1-axis control and multi-axis control using the MELSEC iQ-R series Motion

module.

RELEVANT MANUALS

Manual name [manual number] Description Available
form
MELSEC iQ-R Motion Module User's Manual (Startup) Specifications, procedures before operation, system configuration, | e-Manual
[IB-0300406ENG] and wiring of the Motion module PDF
MELSEC iQ-R Motion Module User's Manual (Application) Functions, 1/0 signals, variables, labels, programming, and e-Manual
[IB-0300411ENG] troubleshooting of the Motion module PDF
MELSEC iQ-R Motion Module User's Manual (Network) Functions, parameter settings, troubleshooting, and buffer memory | e-Manual
[IB-0300426ENG] of CC-Link IE TSN PDF
MELSEC iQ-R Programming Manual (Motion Module Instructions, Instructions for the Motion module and standard functions/function | e-Manual
Standard Functions/Function Blocks) blocks PDF
[IB-0300431ENG]
MELSEC iQ-R Programming Manual (Motion Control Function Blocks) Motion control function blocks, variables, and programming e-Manual
[IB-0300533ENG] PDF
MELSEC iQ-R Programming Manual (Program Design) Specifications and labels of ladder, ST, and other programs e-Manual
[SH-081265ENG] PDF
MELSEC iQ-R/MELSEC iQ-F Structured Text (ST) Programming Guide Programming using Structured Text (ST) in GX Works3 e-Manual
Book Fundamental operations and functions explained using sample PDF
[SH-081483ENG] programs
GX Works3 Operating Manual System configuration, parameter settings, and online operations of | e-Manual
[SH-081215ENG] GX Works3 PDF
MR-J5-G/MR-J5W-G User's Manual (Introduction) Specifications, functions, configuration, startup, maintenance, and | e-Manual
[SH-030294ENG] compliance with global standards of the servo amplifier PDF
MR-J5 User's Manual (Function) Usage of each function to operate a servo amplifier e-Manual
[SH-030300ENG] PDF
MR-J5 User's Manual (Troubleshooting) Alarms and warnings of the servo amplifier e-Manual
[SH-030312ENG] PDF

Point;§

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

tool.
e-Manual has the following features:

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

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

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

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.




1 OVERVIEW OF MOTION MODULE

1.1 Servo System

A servo system is a control system that is configured to track changes in the controlled object by using control variables such
as the position, orientation, and attitude of the object.

The Mitsubishi Electric servo system refers to a system that controls servo motors by transmitting position and velocity
commands from the programmable controller and Motion module, which serve as the controller, to the servo amplifier. Servo
motors have an encoder that can detect their position and velocity and use this information to perform feedback control so that
the deviation between the position or velocity command and actual position or velocity is minimized.

Motion module Servo amplifier Servo motor / Encoder

«— Driving source
of the machine

Controls the servo motor ?
according to the command from the Motion module

Outputs commands
according to the program

Detects the servo motor position
and sends a feedback to the servo amplifier

Component
A servo system requires the following devices.
Device Description
Motion module Performs various types of motion control such as positioning, synchronization, cam, velocity, and torque

control. Sends information necessary for motion control to the servo amplifier and stepping motor driver
as commands.

Servo amplifier Transmits the direction, speed, and amount of rotation to the motor based on the commands from the
Motion module.

Servo motor / Encoder Rotates at a specified speed in the specified direction and stops at the specified position in accordance
with the command from the servo amplifier.

Application examples of servo system

Servo systems are widely used in various applications, including machines that require high positioning accuracy, machines
that require advanced synchronization such as filling machines, and machines that require tension control (torque control) or

speed control such as winding/unwinding machines.

System that requires System that requires System that requires
positioning control synchronous control torque control
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Roles of Motion modules

Motion modules, which output commands for the servo system, not only output position and velocity commands to the servo

amplifier, but also generates commands for interpolation and synchronization control using multiple axes.
Another role of Motion modules is to change position and velocity commands in accordance with the sensor values managed
by the programmable controller or other means.

Characteristics of MELSEC iQ-R series Motion module RD78G(H)

MELSEC iQ-R series Motion module RD78G(H) is compatible with CC-Link IE TSN.
While ensuring real-time control performance required for motion control, the Motion module supports CC-Link IE TSN that

allows for coexistence with communications with IT systems to achieve connectivity with various devices such as I/O modules
and high-speed counter modules as well as servo amplifiers. This allows flexible system configuration using various devices.

PLC CPU

RD78GH: Up to 256 axes Slave station: Up to 120 stations
Ethernet RD78G: Up to 64 axes  (including servo amplifiers)

CCLinkIE TSN

High -speed and high-precision Motion modules

RD78G is capable of positioning and synchronization control, and RD78GH is designed for high-performance motion control.
The Motion module performs motion control and PLC CPU performs machine control, thereby achieving load balancing.

2 slot 1 slot
Up to 256 axes Up to 64 axes

Multiple cores
RD78GH: 4 cores
RD78G: 2 cores

1 OVERVIEW OF MOTION MODULE
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Simple programming for motion control

The PLCopen® Motion Control Function Block (FB) library, which is compliant with an international standard, can be used for
programming.

The Motion modules can be programmed in ST (Structured Text) language, and the PLC CPU can be programmed in ladder,
FBD/LD, and ST language. Created programs can be written to the PLC CPU and/or Motion module.

Which module(s) to be programmed can be determined to match the needs for high-speed control, complex operations, and
other tasks.

Example of PLC CPU programming alone Example of distributed programming

Program = Program = Program
Ladder Ladder
FBD/LD - o FBD/LD g ST

ST

PLC CPU Motion module

ST

/[ Motion control /[ Motion control
I i
i i
i i

H i H i
Start ! Start !
H positioning 3 H ST language 3
No program ! > ST e
> 1 Positioning control > 1 Positioning control

i i
Motion Ehaiing Motion i Synchronous control Motion Ehaiing Motion i Synchronous control
global label global label | global label global label |

B Example of PLC CPU programming alone
* For users who started with ladder, FBD/LD, and ST language
* Only the PLC CPU needs to be programmed, thereby reducing the engineering effort.

B Example of distributed programming
* For users who need high-speed control or complex operations

+ Since operations are processed in the Motion module, load is distributed to the Motion module and PLC CPU, which
contributes to reducing the cycle time.

1 OVERVIEW OF MOTION MODULE
1.1 Servo System



CC-Link IE TSN

CC-Link IE TSN is a network that allows for coexistence of communications with IT systems while ensuring real-time control
performance through cyclic communication. This network is optimal for building a factory-wide lloT infrastructure since it
enables flexible system construction using various devices and ensures high maintainability.

© Ethernet-based, 1 Gbps supported
@ General, motion
and safety control communications

CC-Link IE @ietd

CC-LinkIE TSN

CC-Link IE Bontror
hernet-based, ||
ed S

Proprietary motion  General Ethernet
network AT

Open network

B Coexistence with other networks

By using the TSN (Time-Sensitive Networking) technology, CC-Link IE TSN, TCP/IP, and other Ethernet networks can be
mixed on the same trunk line in different periods of time.

Other networks )_j Other networks )—’ Other networks

CC-Link IE'TSN’ TCPAP ) Other networks J CC-Link IE'TSI'# TCPIP

TimeslotA |  TimeslotB | Tims slot C | TimesltA |  TimeslotB

1 OVERVIEW OF MOTION MODULE
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B Guaranteed periodicity even when TCP/IP communications coexist

Even when TCP/IP communications coexist, periodicity of cyclic communication is guaranteed. Flexible IloT system
construction is possible because general-purpose IP devices can be used without affecting system control.

(They cannot be connected depending on the devices or configuration.)

GOT Engineering
Programmable (HMI) software © TCP/IP communication

controller . —
9 o @ Transient communication
© 1/0 control communication

© Motion control communication

CC-LinkIE TSN
o o o
° (1]
K= o i— O °HE—S
Servo amplifier Remote 1/0 Inverter Programmable Ethernet Robot NC TCP/IP
controller switch*! device
Network line load image
Information
100 |- g B TR S
communication
bandwidth
(009)
50 - - Hbv b - Hr-HHL - -
Control
communication
Link Scan Time [%] 0 bandwidth
P Time (90)

Network configuration example (includes functions and products planned for future support/release.)

*1. Class B switching hub supporting CC-Link IE TSN recommended by the CC-Link Partner Association.

B Network integration
IT systems and drive systems that have been configured with multiple networks can be integrated.

This increases flexibility of system configuration and reduces wiring cost.

Current network CC-Link IE TSN

IT system IT system
-

] -I L\
Firewall L Firewall -

B L) 5

Personal computer  Ethernet Personal computer Personal computer Ethernet Personal computer

FA (shop floor)

Controller Controller Controller Controller

CC-Link IE Bontro

CCLink IE G | | oien CCLInkIE TSN

5 o IRE | LL || 5 IBm 7 L.

TCP/IP Remote Inverter Robot Servo  Servo TCP/P Remote Inverter Robot Servo Servo
devices /10 amplifier  amplifier devices amplifier  amplifier

Network configuration example (includes functions and products planned for future support/release.)
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1.2 Control Mechanisms

This section describes positioning control and synchronous control.

Positioning control

"Positioning control" is to move a workpiece or a tool at a specified speed and stop it exactly at the target position.

Manual control where a workpiece is stopped by pressing a button or automatic control that stops a workpiece based on the
timer can be used to move a workpiece to the target position. However, various problems arise when an attempt is made to
accurately determine the stop position or to move a workpiece at high speed and then stop it.

e m e m e — e ———————————
-

’ [r— N

L

Deviated from "\ 3
Manual the target position
control when receiving
..... : a stop command

Target position

Press
a push button
to stop

S mm e ————

oL

* ’
//— “\N\
Manual Deviated from the target position !
control Start position when the conveyor speed Target position

V is changed

Stops after 10 seconds!

>

Py gy S

~o -

This exercise is for learning the positioning control method to move a workpiece at high speed to the target position and
accurately stop it.

..................................................................................

\
Positioning - Moves and |
control Start position Target position stops accurately
at the target

position

I
Q
7
[2]
i)
@
@
a
Il

...................................................................................

Even for transfer control that requires high precision, repetitive and reliable start/stop operation can be performed by using
positioning control of the Motion module. Depending on the device mechanism, the stopping precision can be controlled in
units of um.
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Synchronous control

"Synchronous control" is to control the master axis and slave axis in sync with each other.

By using a cam to change the direction of motion and a gear to transmit power, the slave axis follows the motion of master
axis.

A cam is a mechanical component that changes the direction of motion of machine parts.

‘<—Cam

By installing it to a rotating axis, a curve (cam curve) is plotted based on the rotation angle. The cam curve shows the

relationship between the cam rotation speed and the follower motion.

Displacement

AN

Time

A gear is a mechanical component that transmits rotational motion accurately by gear meshing. Power is transmitted from one
axis to another, and rotation speed is determined by the ratio of the number of teeth on the gear to the number of teeth on the
other gear.

.~ «—— Gear

AR
When these mechanical components are used for synchronous control on hardware, complex design and fabrication may be
required or errors may occur depending on the accuracy of the machine.
This exercise is for learning how to replace mechanical synchronous control with software-based control.
The synchronous control function of the Motion module uses single-axis synchronous control FB. By transmitting the position
information (command) of the slave axis synchronized with the master axis, mechanical systems such as gears can be
controlled using software.

Master (Master axis)

Slave (Slave axis)

-)
S —

1 OVERVIEW OF MOTION MODULE
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The following table shows the types of synchronous control and the relationship between the master and slave axes when the

single-axis synchronous control FB is used.

Function Description
Synchronous Cam operation Operates the slave axis in sync with the slave axis in accordance with CamTable.
control

Gear operation

Starts gear operation after setting the speed ratio between the master axis and slave axis.

Addition/Subtraction
positioning

Transmits the combined travel amount of the two axes.

1 OVERVIEW OF MOTION MODULE 1
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2 SYSTEM CONFIGURATION

2.1 System Configuration of Demonstration Machine

The following figure shows the system configuration of the demonstration machine.

(1)

USB cable

IP:192.168.3.253
CC-LinkIE TSN

Ethernet
Axis 2 Axis 3
| IP:192.168.3.2 IP:192.168.3.3
1P:192.168.3.18
© P @
5) \_'_l
(6)

Device/software Product name IP address
1) Base unit R35B —

Power supply module R62P —

CPU module RO8CPU 192.168.3.39

Motion module RD78G4 192.168.3.253

Input module RX40C7 —

Blank cover module RG60 —
(2) Servo amplifier MR-J5-10G Axis 1: 192.168.3.1

Axis 2: 192.168.3.2
Axis 3: 192.168.3.3

3) Servo motor HK-KT053W —
(4) CC-Link IE TSN remote I/O module NZ2GN2B1-32D 192.168.3.4
(5) | Dog sensor’ — —
(6) Limit sensor 2 — —
(7) Sensor™® — —
(8) GX Works3 SWnDND-GXWS3 (n indicates the version.) —
9) GOT2000 GT2708-STBA 192.168.3.18

*1 Dog sensors are used for homing.
*2 Limit sensors detect the both ends of travel.
*3 Asensor detects workpieces.

1 4 2 SYSTEM CONFIGURATION
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2.2 Operation of Demonstration Machine

The following describes the operation of motion control by the system using a Motion module.

Outline

This exercise provides an operation example of axis control for a filling machine to fill containers.
Filling machines are used to fill containers such as bottles and cans with a specified volume of liquid or powder.

In this demonstration machine, axis 1 of the belt conveyor is used as the main axis and synchronized with axis 2 and axis 3 of
the nozzle for filling into containers.

2 SYSTEM CONFIGURATION 1
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Operation

The following figures show the operation of each axis of the demonstration machine.

0 (] (]
Q ) Jo ) Q )
-
No. | Axis No. Control Description
(1) Axis 1 Transfer control Controls the speed of the belt conveyor (axis 1).
(2) Axis 2 Nozzle height control Controls the height of the nozzle (axis 2) in sync with the speed of the belt conveyor.
3) Axis 3 Parallel nozzle motion control Moves the nozzle (axis 3) in parallel in sync with the speed of the belt conveyor.

1 6 2 SYSTEM CONFIGURATION
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2.3 Demonstration Machine Screen

This section describes each screen of GOT.
The demonstration machine is operated using GOT2000.

(1) (2)
Main Menu

Servo ON Request

[ | I0G ODerallon‘
Serva ON
Servo ON Me0 i

[ Homing | Axis 1 Homing Axis 2 Homing Axis 3 Homing
M101 M201 M301

| Error | Ermror occurrence Eron
M71 Screen

(3)

[ Synchronous Control‘

2-axis syncl

| Error occurrence

M7
No. Screen name Description
(1) Main Menu Used to set all axes to the servo ON state.

Used to navigate to the JOG Operation/Homing Operation Screen or Positioning Control/Synchronous
Control Operation Screen.

(2) JOG/Homing Operation Screen Set the desired velocity and perform JOG operation for each axis. The current position is displayed as the
current feed value.

Used to perform homing control for axis 1, axis 2, and axis 3, and reset the feed current value for each axis
after the homing control is complete.

3) Positioning Control/Synchronous Used to set the desired target position and velocity and perform positioning or continuous positioning of the
Control Operation Screen workpiece on axis 1 to the target position.

Perform two-axis synchronous control of axis 1 and axis 3 and three-axis synchronous control by adding
axis 2 to the two-axis synchronous control.

2 SYSTEM CONFIGURATION 1
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2.4 Operation Check of Demonstration Machine

Check the following operation to be demonstrated in advance by using the demonstration machine where a programmed

project with the configured parameters is installed.

[~ Page 98 EXERCISE 2 POSITIONING CONTROL[==" Page 151 EXERCISE 3 SYNCHRONOUS CONTROL

Operating procedure

Safety instructions
A Caution

@® Please follow the instructor' s directions during the training.
@ Do not remove the training unit or change the wiring
without permission. Doing so may cause failure, malfunction,
injury, or a fire.
@ Turn the power OFF when mounting or removing the unit.
@ Stop the training unit by pressing the power switch or the

emergency switch if abnormal odors or noises are detected.
@ Notify the instructor immediately if any errors occur.

E3

@ To avoid electric shocks, do not touch the terminal
while the power is on.

@ Shut off the power or ensure that operation is safe
before opening the safe

Course selection 15:59

4. Tap!

2 SYSTEM CONFIGURATION
2.4 Operation Check of Demonstration Machine

4.

Turn on the power of the control part and drive
part of the demonstration machine.

Set the RUN/STOP/RESET switch of the CPU
module to "RUN".

Tap the [OK] button on the safety precautions
screen of the GOT.

Tap the [iQ-R Motion Module Course] button on
the course selection screen.



5. Tap the [Servo ON M60] button and check that

Main Menu 15:59
the Servo ON lamp is turned on.

Servo ON Reauest 6. Tap the [JOG/Homing] button.

Move to

7. Setthe desired velocity for each axis in the
JOG/Homing Operation Screen.

J0G/Homing Operation Screen 16:00

Move to [Main MeNU] youe to 55”%?’@%]&?%/‘" 8. Tap the JOG button for each axis.

Tapping the - JOG button moves the corresponding
axis in the - direction.

Tapping the + JOG button moves the corresponding

axis in the + direction.

Velocity setting Current feed value

9. The current value of each axis is displayed.
: o 10. Tap the [M10] button for homing.
Move to [Main Menu’ yo e o | smeh. Gonol

\: Homing \ Axis 1 Homing Axis 2 Homing Axis 3 Homing
M101 | M201 M301

|_Error | Error occurrence R
MT1 Screen

2 SYSTEM CONFIGURATION 1
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11. Atter homing of each axis, "M101", "M201",
and "M301" lamps turn on and the current feed

J0G/Homing Operation Screen

values are reset.

\ Homing \ Axis 1 Homing Axis 2 Homing Axis 3 Homing

T BN BN R

\Eri\ Error occurtence [SSEesas
MT1 Screen

13. Set the desired values for the target position
and velocity setting.

14. Tap the [M20] button for positioning.

\ Positioning Control \

= iContinuou
Posrtlonlngi positioning

\Erri| Error occurnrence [FEeses
M1 Screen

20 2 SYSTEM CONFIGURATION
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Positioning Control/Synchronous Control Operation Screen | 16:01

; JOG/
Move to Main Menu Move to | Homing

‘ Positioning Control |

15. Check that the value displayed in the current
feed value are the same as the value set for
the target position.

: Target position | Velocity setting | Surrent feed
- Continuous
Posilioning™ Siioning

\:Synchronous Co oI:|

2-axis synch.

Execute

M30

\Erri| Error occunence [FEeses
MT1 Screen

J06/Homing Operat ion Screen 16:03 16. Go back to the JOG/Homing Operation Screen
itio
h. Centrol

and perform homing.
: Posi 1/
Move to Main Menu Move to |[Smel

Velocity setting Current feed value

\ Homing | Axis 1 Homing Axis 2 Homing Axis 3 Homing .
N BN R

2 SYSTEM CONFIGURATION 21
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Positioning Control/Synchronous Control Operation Screen 6104 17. Go back to the Positioning Control/
Synchronous Control Operation Screen and

Move to Ma'” Menu \oue to Homlng set the desired values for the target position

and velocity setting.

[Positioning Control| Current feed

Target position | Velocity setting
18. Tap the [M21] button for continuous positioning

Positioning!
control.

‘W‘ Error occurrence

M71

Positioning Control/Synchronous Control Operatlon Screen 6:09 79. Check that the current feed value is displayed
as follows.
[Continuous positioning operation]

First time: Same as the value set for the target

\'-Pos'rtioning Control | e . : Current feed i
Positionin iContinuous posmon
g; ositioning : . :
|P Second time: Twice as much as the value set for the

MZO M21 target position

Third time: Home position (0mm)

\Erri\ Error occurrence [SSEEsss
M7 Screen

2 SYSTEM CONFIGURATION
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JOG/Homing Operation Screen - 20. Go back to the JOG/Homing Operation Screen

and perform homing.
i Positioning/
Move to Main Menu Move to [/Swmeh. Conirol ‘

. .0
Point}’ .
Velocity setting Current feed value Always perform homing before
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" synchronous control.
\ Homing | Axis 1 Homing Axis 2 Homing Axis 3 Homing .
Mot B Mol g wor g fomm™
\ Error \ Error occurrence Ear
M71 Screen
20. Tap!
Positioning Control/Synchronous Control Operation Screen . 21. Go back to the Positioning Control/
Synchronous Control Operation Screen and
Move to (Main Menu | oo o H0m|ng set the desired velocity for synchronous
—_———— control.
EOSIOMBCOMIRN | 7./ qet position | Velocity setting C“r?a%feeed .
Positioning Cont{ltnuous 22. Tap the [M30] button for 2-axis synchronous
positioning

IW M1 execution.

The sensor detects a workpiece and axis 3 operates
[m] in sync with axis 1.

3-axis synch. T T tv St 23. Stop 2-axis synchronous control by tapping the
3 [M31] button for 2-axis synchronous stop.
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J06/Homing Operation Screen 24. Go back to the JOG/Homing Operation Screen

— and perform homing.
Move to Main Menu Move to anC():Shf!]C():ncl)f:]%/ol ; ©
—_— Pomt

Velocity setting Current feed value AIways perform hommg before

synchronous control.

\: Homing | Axis 1 Homing Axis 2 Homing Axis 3 Homing
Mot B o g vor g

\Erri| Error occurrence [FEeses
M71 Screen

Positioning Control/Synchronous Control Operation Screen | 16:19 235. Go back to the Positioning Control/

067 Synchronous Control Operation Screen and
Move to [Main Menu ... 4o Homing tap the [M32] button for 3-axis synchronous
\ Positioning Control \ Current feed execution.

Target position | Velocity setting value The sensor detects a workpiece, and axis 2 and axis

... Continuous
Posrhonlngi positioning

1 3 operate in sync with axis 1.
M20 M1 26. Stop the 3-axis synchronous control by tapping

the [M33] button for 3-axis synchronous stop.
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FUNCTIONS

3.1

Performance Specifications

The following table shows the performance specifications of RD78G(H).

Item

RD78G4 RD78G8 RD78G16 | RD78G32 | RD78G64 | RD78GHV | RD78GHW

Number of

Real drive axis™!

4 axes 8 axes 16 axes 32 axes 64 axes 128 axes 256 axes

control axess

Virtual drive axis

Virtual linked axis

Real encoder axis

Virtual encoder axis

1024 axes in total. The number of axes that can be set depends on the system memory capacity setting.*2

Operation cycle*3

62.5us to 8 ms* 31.25pus to 8 ms

Interpolation function

1-axis to 4-axis linear interpolation
2-axis circular interpolation

Control method

PTP (Point To Point) control, path control (linear, and arc can be set), speed control, and speed-torque
control

Control unit

pulse, m, degree, Revolution, inch, and character string of the desired unit

Positioning

Positioning range

-10000000000.0 <Positioning range < 10000000000.0

Speed command

For position control: 0, +0.0001 to +2500000000.0
For speed control: 0, £0.0001 to +2500000000.0

Acceleration/deceleration
processing

Acceleration/deceleration specification method (acceleration, deceleration, and jerk), acceleration/
deceleration time-fixed method

Acceleration/deceleration time

Rapid stop deceleration time

Acceleration/deceleration specification method
[Unit] U/s?

[Range] 0.0000, 0.0001 to 2147483647.0
Acceleration/deceleration time-fixed method
[Unit] s

[Range] 0.000000, 0.000001 to 8400.0

Flash ROM write count

Up to 100000 times

Number of occupied I/O points

32 points/slot (/0 assignment: 32 points) 48 points, 2 slots (I/0
assignment: Empty 16

points + 32 points)

Internal current consumption (5 V DC)

1.93A 2.33A

External Height 106 mm (4.17 inch)
dimensions Width 27.8 mm (1.09 inch) (1 slot width) 56 mm (2.2 inch) (2 slots
width)
Depth 110 mm (4.33 inch)
Mass 0.26 kg 0.44 kg

*1  When a multi-axis drive unit and a general output device are used as multiple axes, the number of those axes are counted.
Example: The 2-axis drive unit is counted as 2 axes.

*2

For memory capacity, refer to "Memory usage" in the following manual.

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

*3
*4

It depends on the number of control axes.
For the version of Add-on baseSystem "1.4" or earlier, the operation cycle is "125 us to 4 ms".

3 FUNCTIONS
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3.2

Specifications of Interfaces with External Devices

The following lists the external interfaces.

O: Available
Interface name RD78G RD78GH Application
CC-Link IE TSN 1 port 2 ports Network connection
SD memory card O O Storage of parameters and logs
CC-Link IE TSN
The following table shows the performance specifications of CC-Link IE TSN.
Item RD78G4 RD78G8 RD78G16 | RD78G32 | RD78G64 | RD78GHV | RD78GHW
Maximum number of link | RX/RY 16K points for each module (16384 points, 2K bytes)
points per network (Slave label)
RWr/RWw 8K points for each module (8192 points, 16K bytes)
(PDO is included.)
(Slave label)
Maximum Master RX/RY 16K points for each module (16384 points, 2K bytes)
number of | station (Slave label)
link points RWI/RWw 8K points for each module (8192 points, 16K bytes)
per station (Slave label)
Communication speed * 1 Gbps
« 100 Mbps @1
Minimum synchronization cycle 62.5us*7 31.25ps
Time synchronization accuracy +1us

Authentication Class

Authentication Class B device

Maximum number of connectable stations per
network ™

120 stations 345

Maximum number of connectable devices per
network

256 devices®

Communication cable

Ethernet cable which satisfies the standard

Maximum number of networks

239

Network topology'8

Line topology, star topology*1, and line plus star topology

Communication method

Time sharing method

Transient transmission capacity

1920 bytes at maximum

Maximum number
of safety
connections per

Safety

communications 10

station

Master station: 120 connections

Maximum number
of safety
connections with
the same
communication
destination station

1 connection

Maximum number
of link points per
safety connection

« Input: 8 words
« Output: 8 words

*1  ATSN hub is required in a star topology.
*2  No error occurs if there is neither station nor axis in the network setting.

*3 Even if the station is a multi-axis drive unit device (a device which can control two axes or more), the number of stations is counted as
one station when it is recognized as one station. For details, refer to the manual of each drive unit.

*4  When the slave emulation is performed, the number of station is counted according to the communication device setting.

*5 For Add-on baseSystem version "1.4" or earlier, the maximum number of connectable stations is "64 stations".
*6 For Add-on baseSystem version "1.4" or earlier, the maximum number of connectable devices is "64 devices".
*7 For Add-on baseSystem version "1.4" or earlier, the minimum synchronization cycle is "125.00 ps".
*8 When the communication cycle is 31.25 us or 62.50 ps, only the line topology is available. For connection with the star topology and the

line plus star topology, the communication cycle must be set to 125.00 ps or more.

*9 This speed can be used for Add-on baseSystem version "1.5" or later.

3 FUNCTIONS
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*10 It is available depending on the firmware version. For details, refer to "Safety communication" in the following manual.
LTIMELSEC iQ-R Motion Module User's Manual (Network)
*11 MR-J5-_G_(-RJ)/MR-J5W_-_G cannot be connected at 100Mbps.

3 FUNCTIONS 2
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3.3  Function List

The available functions are limited depending on the version of the Motion module software and engineering tool. For details,
refer to "Restrictions by the version" in the following manual.
L[TIMELSEC iQ-R Motion Module User's Manual (Application)

Control functions

RD78G has several functions. For details of each function, refer to the following.
[TIMELSEC iQ-R Motion Module User's Manual (Application)

Basic specifications

Function Description
Axis control Technical units Set the position command unit and velocity command unit used for motion control. The unit can be
function freely specified in accordance with the controlled property to provide intuitive programming and
monitoring.
Servo ON/OFF Executes servo ON/OFF of the real axis connected to the motion system. The servo ON enables

operation of real axes.

Follow up Reflects the input (current position) from the slave station to the set position of the axis.
Absolute position control Restores the current position of an axis.
Basic functions Operation cycle In the motion system, operation processing related to the motion control is performed in the fixed

cycle (operation cycle).

Add-on function The motion system functions can be extended by installing the add-on library.

System memory settings Set the memory size used in the add-on library on the system memory (RAM) and the system
memory (backup RAM).

Software reboot The software reboot (reset the system) is executed by writing the reboot command to the control
command.

When "Clear" is specified to execute the software reboot command, the system is rebooted and all
data in the system is deleted.

Motion control

Function Description
Start and stop Start Starts motion control.
Retrigger/continuous update Changes the control of the on-going FB with a retrigger/continuous update.
Multiple start (buffer mode) Multiple motion control FBs are continuously executed without stopping by executing the motion
FB of another instance to the axis and the axes group subject to the motion control FB being
executed.
Stop Stops motion control.
Forced stop Stops axes by using the forced stop signal.
Homing control Homing request Determines the start point of positioning control (home position) and carries out positioning toward

that start point.

Driver homing method
This is used to return a machine system at any position other than the home position to the home

Data set homing method position, for example, after positioning stop or when the Motion module requires "homing request"

at power ON.
Operation setting for incompletion Select whether to start the axis or not when the homing request is TRUE.
of homing
Axis control Single axis positioning control Executes positioning to the specified position based on the address information.
function Single axis speed control Controls the speed of the specified axis to the specified speed.
Single axis manual control Executes the desired positioning operation by inputting a signal from an external device.
The following method is available.
+ JOG operation: Moves the machine by the specified movement amount.
Multiple axes positioning control Executes positioning to the specified position using interpolation control based on the address
information.
Direct control Velocity control Switches the driver control mode to csv and executes control excluding the position loop.
Torque control Switches the driver control mode to cst and executes control.
2 8 3 FUNCTIONS
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Function

Description

Functions related
to position

Current position change function

Changes the set position and cumulative current position to any specified address.

Command in-position

Obtains the remaining distance to the target position and changes the command in-position flag to
TRUE.

Software stroke limit

Prevents a given move command to the address outside the setting range from being executed.

Hardware stroke limit

Stops operation when a signal is input from each limit switch installed at the upper and lower limits
of the physical moving range.

Functions related
to speed

Acceleration/deceleration
processing function

Adjusts the acceleration/deceleration of each motion control to the acceleration/deceleration curve
suitable for the device.

Speed limit

Keeps the command speed within the setting range of the speed limit if the command speed
exceeds the speed limit during control.

Override function

Changes the speed during control.

Functions related
to torque

Torque limit

Keeps the generated torque within the torque limit if the torque generated in the servo motor
exceeds the torque limit.

Torque limit value change function

Changes the torque limit value during control.

Sub functions of
control

Direction limit filter

Compensation | Driver unit Converts the cumulative current position to the driver command value and passes it to the target

function conversion position. Also, it converts the current position of the driver and calculates the actual position.
function

Command Smoothing filter Suppresses load-side vibration, such as work-side vibration and base shake.

filter

Limits the direction of an axis.

Speed limit filter

Limits the speed of axis.

Backlash
compensation
filter

Compensates mechanical backlash (play).

Input variable change in execution

Changes input variables during control.

Common External signal selection Set the 1/0 signals to be used for each type of control.
functions Touch probe Records (latches) the desired data when a trigger input signal is detected.

Slave emulate Executes axis control on the real axis without connecting the slave station.
Synchronous Cam operation Operates the slave axis in sync with the slave axis in accordance with CamTable.
control

Gear operation

Starts gear operation after setting the speed ratio between the master axis and slave axis.

Addition/Subtraction positioning

Transmits the combined travel amount of two axes.

Operation profile
function

Operation profile data

Opens the cam profile data and reads/writes the cam data.

Control/operation/maintenance

Function Description
Logging Data logging function Collects the motion system data at a specified interval based on the logging setting (trigger
condition or data collection condition) written from the engineering tool and saves the results as
data logging files.
Real-time monitor Used to configure the data collection and monitor the collected data (display waveform) in real time
with the engineering tool connected to the motion system.
Application Event detection Detects triggers without saving file when the file save setting is set to "Disabled" in the logging
function setting.
Auto logging When an SD memory card containing the logging setting is inserted into the motion system, data
logging starts automatically based on the logging setting on the SD memory card.
RAS functions Execution time monitor Enables monitoring of the operation cycle processing and normal task execution time.
History data Event history Saves the even history of errors detected by the motion system, operation of the module, and
function events related to motion control such as start and stop.
Position data Enables monitoring of the position data history of each axis on the engineering tool.
history
Servo system recorder Generates the optimal logging setting file for analyzing error causes and always monitors the error
status of the motion system and corresponding slave devices. Records the system status before
and after an error occurs for a certain period of time and saves the record as a file.
File control File transfer function Executes file operation based on the specified command.

Parameter read/write function

Allows parameters to be read or written.

Module software install

When updating or changing to the latest software, users have to install the software again.

3 FUNCTIONS
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List of network functions

The following table lists the functions of CC-Link IE TSN. For details of the functions, refer to "Functions" in the following

manual.

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

Cyclic transmission

This function allows periodic data communications among stations on the network using slave labels.

Function

Description

Communications using slave labels

Exchanges data periodically among the stations on the same network by using the slave labels of the Motion
module.

PDO communication

Communicates with slave devices periodically.

Transient transmission

This function is used for communications at any desired timing.

Function

Description

Communications using SLMP

Reads/writes data from/to the device memory of the own station or CPU module in the CC-Link IE remote station
and buffer memory of the intelligent function module in the host system by Ethernet.

Ethernet connection

This function connects an Ethernet device to a module without interfering with CC-Link IE TSN.

Function

Description

Connection with MELSOFT products and
GOT

Allows programming and monitoring of the CPU module using the engineering tool, and monitoring and testing of
the CPU module using the GOT by Ethernet.

Connection with SLMP compatible
devices

Connects SLMP compatible devices (such as a personal computer or a vision sensor) to RD78G(H).

Security
This function ensures optimal security for the network environment by restricting access to each communication path to the
CPU module.

Function Description

Remote password

Prevents unauthorized access to the CPU module from a remote location by function.

IP filter Identifies the IP address of the access source to limit access to the Motion module.
This function improves reliability, availability, and serviceability to comprehensively enhance usability of automated
equipment.

Function Description

Slave station disconnection

Stops data link of the slave station where an error has occurred and continues data link of the normally operating
slave stations in star topology.

Automatic return

Restarts data link automatically when the device station that has been disconnected due to an error returns to
normal.

Duplicate detection of station type and IP
address

Detects duplicate master stations and IP addresses.

Time synchronization

Sets the clocks in the CPU module and remote devices automatically based on IEEE1588 or IEEE802.1AS
synchronization.

3 FUNCTIONS
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Safety communications

This function enables safety data exchange between safety stations on the same network.

Function

Description

Safety communications

Establishes a safety connection and executes "one-on-one" safety communications periodically between safety
stations on the same network.

Troubleshooting
This function performs diagnostics and operation test using the engineering tool to check the status of the modules and
networks.

Function Description

CC-Link IE TSN/CC-Link IE Field
diagnostics

Monitors the CC-Link IE TSN status. The network configuration, stations where data link is not executed, and
communication status monitor of the selected station are displayed on the engineering tool.

Communication test

Checks if transient transmission data is properly routed from the own station to the communication target.

Others

Function Description
"CC-Link IE Parameter setting of Set the parameters of slave stations (the number of points and assignment of link device) for the master station.
TSN slave stations
Configuration” . . - . " - N .
ind Detection of connected/ Detects the connected slave stations and displays it on the "CC-Link IE TSN Configuration" window.
window

disconnected devices

Parameter processing of
slave stations

Reads and saves the parameters from the slave stations, and writes the saved parameters to the slave stations.

Command execution to
slave stations

Executes commands (error clear request and error history clear request) to slave stations.

Network synchronous communication
(Motion control station)

Synchronizes the control cycle of slave stations with the communication cycle specified in the master station.

Automatic detection of connected devices
(iQSS)

This function reflects the implementation status of network configuration to the network configuration setting of
the master station on the engineering tool. It supports the network configuration setting of the master station
when a slave station is added at system startup.

Slave station parameter automatic setting

Writes the parameters of the slave stations on CC-Link IE TSN that have been set using the engineering tool
into the data memory or SD memory card of the CPU module, and sets the parameters automatically via the
master station if the slave station is returned or connected to the network when it is powered ON or changed
(slave station parameter automatic setting).

Label access to remote devices

Allows the use of labels and FBs for the slave stations on the network as well as the proximity module.

CPU module search on the network

Searches for modules with the Ethernet function that are connected to a common switching hub with the
engineering tool and displays a list of search results

3 FUNCTIONS
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3.4

Part Names

The following shows the name of each part of the Motion module.

RD78G RD78G (with cover open)

RD78GHW

RD78G4
RUN

ERR

PROGRAM RUN
D LINK

SD/RD

CARD READY
CARD A ESS

SD CARD OFF

CCLinkIE TSN CCLINkIETSN

RD78GH

RD78GH (with cover open)

RUN ERR (1 )

PROGRAM RUN
D LINK

SD/RD

CARD READY

CARD ACCESS

SD CARD OFF

CCLInkIETSN CCLinkIE TSN

@m=
P1
LINK

@
P2
INK

(10)

(1) | RUN LED

Refer to the following.

(2) | ERRLED

=~ Page 33 LED display specifications

3) PROGRAM RUN LED (Indicated as P RUN inside the cover.)

(4) | DLINKLED

(5) SD/RD LED

(6) CARD READY LED (Indicated as C RDY inside the cover.)

(7) CARD ACCESS LED (Indicated as C ACS inside the cover.)

(8) SD memory card access control switch

9) SD memory card slot

(10) | CC-Link IE TSN connector LED™' P1 LERLED
LINK LED

P2 LERLED

LINK LED

(11) | Ethernet port

Connects to a slave station.

(12) | Serial No. marking

Shows the serial No. of the Motion module.

*1  For details of the modules occupying two slots, refer to the following manual.

[IMELSEC iQ-R Module Configuration Manual

3 FUNCTIONS
3.4 Part Names



LED display specifications

The following lists the LED display specifications of the Motion module.
The LED display differs during software installation. For details, refer to "MODULE SOFTWARE INSTALLATION" in the

following manual.

L[TIMELSEC iQ-R Motion Module User's Manual (Application)

O: OFF, l: ON, @: Flashing

Name Description LED display Status
RUN LED Indicates the operating status. RUN LEDE Operating normally
RUN LED@® Every 500 ms: Clear / Quick clearing
RUN LEDO Error, initializing
ERR LED Indicates the error status. ERR LEDO Operating normally
ERR LEDHE Error
ERR LED® Every 200 ms: Error

Every 500 ms: A data link error station has been detected.

PROGRAM RUN LED | Indicates the execution status of the built-

PROGRAM RUN LEDE

Program is running.

in program. PROGRAM RUN LEDO Program is stopped.
D LINK LED Indicates the data link status. D LINKLEDHE Data link in progress (during cyclic transmission)
D LINK LED® Data link in progress (cyclic transmission stopped)
D LINK LEDO Data link not performed (disconnection)
SD/RD LED Indicates the data communication status. SD/RD LEDE Communicating data
SD/RD LEDO Not communicating data

CARD READY LED Indicates the SD memory card status.

CARD READY LEDE

SD memory card is available.

CARD READY LED®

In preparation

CARD READY LEDO

Not inserted

CARD ACCESS LED | Indicates the access status of the SD

memory card.

CARD ACCESS LEDE

Accessing the SD memory card

CARD ACCESS LEDO

Not accessing the SD memory card

L ERLED Indicates the port status. P1 LERLEDE Abnormal data received
LER LEDO Normal data received
P2 LERLEDHE Abnormal data received
L ER LEDO Normal data received
LINK LED Indicates the link status. P1 LINK LEDH Link-up
LINK LEDO Link-down
P2 LINK LEDH Link-up
LINK LEDO Link-down

The error status can be determined as follows according to the status of RUN LED and ERR LED.

RUN LED ERR LED Error status Description

OFF ON or flashing Major error Causes the module to stop operating due to hardware failure or memory failure.

ON Flashing Moderate error Causes the module to stop operating due to parameter errors affecting module operation.

ON ON Minor error Allows the module to continue operation such as communication errors, positioning control
errors, and program errors.

When multiple errors occur, the error status is displayed in the order of major, moderate, and minor.
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4 DATA TYPE

Various motion control FBs, variables, and parameters are used to perform the motion control.

4.1 Overview of Motion Control FBs

The motion control FBs that can be used in the motion system include FBs defined by PLCopen®. The basic specifications of
I/0 signals are compliant with the PLCopen®motion control FBs.

PLCopen®is a third-party organization that promotes IEC 61131-3 (JIS B 3503), the international standard for PLC
programming, and develops and certifies the specifications of the vendor-independent standard function blocks (FBs) for the
purpose of improving the efficiency of PLC application development.

Using the FBs defined by PLCopen® allows programming independent of the PLC manufacturer because the input/output and
operation specifications of the FBs are standardized. This enables structured programming, thereby increasing the reusability
of programs and reducing engineering costs.

For the Motion module, global labels, local labels, and motion control FBs are used to create motion control programs and
perform motion control.

Point/@

The underlined part of the variable name must be defined by the user.

AxisName.AxisRef.AxisNo

e

User-defined variable

Type of motion control FB

Motion control FBs are classified in terms of their operation and execution method.

Management FB / Operation FB / Standard FB

Motion control FBs are classified into the following types in terms of their operation.

Type Description

Management FB » A motion control FB that takes an axis or an axes group as an argument and does not change the axis status or the
axes group status during execution. (There are some exceptions.)
+ In most cases, a management FB can execute multiple instances for an axis or an axes group at the same time.

Operation FB + A motion control FB that takes an axis or an axes group as an argument and changes the axis status or the axes group
status during execution.

* In most cases, an operation FB can be executed to only one axis or axes group. However, some FBs can be executed
at the same time.

* In most cases, the axis status or the axes group status will not be changed even if a management FB is executed while
an operation FB is being executed. However, some FBs cause certain state transitions.

Standard FB » A motion control FB that does not take an axis or axes group as an argument.
» A standard FB can execute multiple instances at the same time. Since it is not related to axes, it does not interact with
operation FBs or management FBs.

4 DATATYPE
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Execute command (Execute) type / Enable (Enable) type

Some motion control FBs are executed by Execute command (Execute), while others are executed by Enable (Enable).

Type

Execute command (Execute) type

Enable (Enable) type

Other types

Management FB

* MC_GroupEnable (Axes Group Enabled)

* MC_GroupDisable (Axes Group Disabled)

* MC_SetPosition (Current Position Change)

* MCv_SetTorqueLimit (Torque Limit Value)

* MC_WriteParameter (Parameter Write)

* MC_Reset (Axis Error Reset)

* MC_GroupReset (Axes Group Error Reset)

* MC_TouchProbe (Touch Probe Enabled)

« MC_AbortTrigger (Touch Probe Disabled)

* MC_CamTableSelect (Cam Table Selection)

* MCv_ChangeCycle (Current Value Change per
Cycle)

* MCv_MotionErrorReset (Motion Error Reset)

« MC_Power (Operation Available)

* MC_SetOverride (Override Value Setting)

* MC_ReadParameter (Parameter Read)

* MCv_AlIPower (All Axes Operation Available)

« MC_GroupSetOverride (Axes Group Override
Value Setting)

Operation FB

* MC_Home (OPR)

* MC_Stop (Forced Stop)

* MC_GroupStop (Group Forced Stop)

* MC_MoveAbsolute (Absolute Value Positioning)

* MC_MoveRelative (Relative Value Positioning)

* MC_MoveVelocity (Speed Control)

* MC_TorqueControl (Torque Control)

* MCv_SpeedControl (Speed Control (Including
Position Loop))

* MCv_MovelinearlnterpolateAbsolute (Absolute
Value Linear Interpolation Control)

* MCv_MovelinearinterpolateRelative (Relative Value
Linear Interpolation Control)

* MCv_MoveCircularinterpolateAbsolute (Absolute
Value Circular Interpolation Control)

* MCv_MoveCircularinterpolateRelative (Relative
Value Circular Interpolation Control)

* MC_Camlin (Cam Operation Start)

* MC_Gearln (Gear Operation Start)

* MC_CombineAxes (Addition/Subtraction
Positioning)

* MCv_BacklashCompensationFilter (Backlash
Compensation Filter)

* MCv_SmoothingFilter (Smoothing Filter)

* MCv_DirectionFilter (Moving Direction Restriction
Filter)

* MCv_SpeedLimitFilter (Speed Limit Filter)

« MCv_Jog (JOG)

Standard FB

* MCv_ReadProfileData (Profile Read)
* MCv_WriteProfileData (Profile Write)

The following describes the basic operation of each motion control FB executed by Execute command (Execute command)

and Enable (Enable). Some motion control FBs have different specifications.

4.1 Overview of Motion Control FBs
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B Basic operation of Execute command (Execute) type motion control FBs

« Execute command (Execute) type motion control FBs read the input parameters at the rising edge of Execute command
(Execute) and then start operation. Once operation has started, the operation will be continued to the end even if Execute
command (Execute) is set to FALSE.

* When operation is started, only one output variable among Executing (Busy), Execution completion (Done), Error (Error),
and Abortion of execution (CommandAborted) becomes TRUE.

» Execution completion (Done), Error (Error), Error code (ErrorID), and Abortion of execution (CommandAborted) are reset at
the falling edge of Execute command (Execute). Executing (Busy) and Controlling (Active) are not affected.

* When the input parameter is changed during operation, the change is applied at restart (retrigger) of Execute command
(Execute) or by continuous update using Continuous update (ContinuousUpdate).

 Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes TRUE at the rising edge of Executing
(Busy), and Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes FALSE after the start of
operation.

* When Execute command (Execute) is used in pulse, Execution completion (Done) becomes TRUE only for one cycle.

» The timing chart of Execute command (Execute) type motion control FBs is shown below.

* Normal
Start at rising edge When Execute command (Execute) is FALSE,
it becomes TRUE only for one cycle
Execute
Y
Done l_
Busy

AxisName.Md.Analyzing
(AxesGroupName.Md.Analyzing)

Active

Error

CommandAborted

ErrorID 0

Position

v
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* When an I/O variable error occurs
Remove the cause of the error and restart

Execute

Done [
L

AxisName.Md.Analyzing / |_|
(AxesGroupName.Md.Analyzing)

Active / [

Cleared at falling edge of Execute command (Execute)

Error

I
I
CommandAborted 1
I

ErrorlD 0 X‘ Error code §< 0

Position

\4

* When an input variable error occurs

Remove the cause of the error and restart

Execute J I\

Done

Set to FALSE before an error occurs

Busy

(AxesGroupName.Md.Analyzing)

[
AxisName.Md.Analyzing I_I / I_I
[ ]

Active

Error

CommandAborted 1

I
ErrorlD 0 Error code ;< 0 ><><

Output only for one cycle™

*1  The above operation is carried out because the termination condition of the FB is met (Execute command (Execute) is FALSE).
For FBs not related to axes or FBs which do not decelerate axes to stop, Error (Error) becomes TRUE only for one cycle and Error code
(ErrorID) is output.
For FBs that require a deceleration stop, Error (Error) becomes TRUE until the axis is decelerated to stop to maintain Error code
(ErrorID). When the axis is completely stopped, Error (Error) becomes FALSE and Error code (Error ID) is cleared.
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B Basic operation of Enable (Enable) type motion control FBs
» Enable (Enable) type motion control FBs are continuously executed while Enable (Enable) is TRUE.

» Output value valid (Valid) indicates that the output value is valid. After Output value valid (Valid) becomes FALSE, outputs
will not change.

» Only one output variable among Output value valid (Valid)/Enabled (Enabled)/Executing (Busy), Error (Error), and Abortion
of execution (CommandAborted) becomes TRUE.

+ Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes TRUE at the rising edge of Executing
(Busy), and Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes FALSE after the start of
operation.

» The timing chart of Enable (Enable) type motion control FBs is shown below.

* Normal

Start at rising edge

Enable |

Busy |

AxisName.Md.Analyzing
(AxesGroupName.Md.Analyzing)

Valid

Error

ErrorlD 0

* When an I/O variable error occurs

Start at rising edge Remove the cause of the error and restart

Enable J

Busy

—

I

AxisName.Md.Analyzing
(AxesGroupName.Md.Analyzing)

Valid

Error
I \J
I I
ErrorlD 0 ><‘ Error code 0

* When an input variable error occurs

I

,7Cleared at the falling edge of Enable (Enable)

Start at rising edge Remove the cause of the error and restart

Enable

Busy

AxisName.Md.Analyzing /
(AxesGroupName.Md.Analyzing) /

I

Valid

Cleared at the falling edge of Enable (Enable)
Error

ErrorlD 0 X Error code
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Type of motion control

The following types of axis and axes group control can be executed by operation type motion control FBs.

Category Subcategory Sub- Description
subcategory
Axis control Single axis control Positioning control

Control in which Axis status (AxisName.Md.AxisStatus) is set to "5: During positioning
operation (DiscreteMotion)" and the axis is moved to the target position

Continuous control

Control in which Axis status (AxisName.Md.AxisStatus) is set to "6: During continuous
operation (ContinuousMotion)" and continuous control is performed for the axis

Synchronous
control

Control which has Master axis (Master) and Slave axis (Slave) as I/O variables and
performs synchronous control for the axis with Axis status (AxisName.Md.AxisStatus) of
Slave axis (Slave) set to "7: During synchronous operation (SynchronizedMotion)"

Homing control

Control in which Axis status (AxisName.Md.AxisStatus) is set to "3: During home position
return (Homing)" and continuous control is performed for the axis

Axes group control

Multiple axes
control

Positioning control

Control in which Axes group status (AxesGroupName.Md.GroupStatus) is set to "5:
Operating (GroupMoving)" and the axis is moved to the target position

Error processing

If an error occurs while the motion control FB is executed, Error (Error) becomes TRUE and the error code is output to Error
code (ErrorlD). When an axis is used, Axis status (AxisName.Md.AxisStatus) changes to "1: Stopping on error (ErrorStop)" at
this time. When an axes group is used, Axes group status (AxesGroupName.Md.GroupStatus) changes to "1: Stopping on

error (GroupErrorStop)" at this time.

When the axis status of an available axis changes to "1: Stopping on error (ErrorStop)", all buffering FBs are aborted. Error
(Error) of the aborted FBs becomes TRUE.
After that, an error reset must be executed to start the axis or axes group.

Point ;>

One of the following values is output to Error code (ErrorID). (The output value depends on the control.) Note
that warning codes are not output.
* Axis error code (AxisName.Md.ErrorID)

* Axes group error code (AxesGroupName.Md.ErrorID)
« Latest motion system error code (System.Md.ErrorID)

Errors (including warnings) during the execution of a motion control FB on the CPU module side will be output as a Motion

module error.

Error codes that are output to motion control FB Error code (ErrorID) are as follows.

Error code Description
0400H No response was received from the Motion module within the specified time. Execute the FB again.
1CO0H A value outside the range is specified for the request ID.
1CO01H An FB was executed when the dedicated instruction could not be executed.
1C02H Multiple instructions are being executed at the same time.
1CO3H » The memory capacity of the PlcInstruction add-on is insufficient.
« The capacity of the buffer memory (area for MCFB) is insufficient.
1C04H « Incorrect request data is specified.
« An error was detected in the add-on related to MCFB.""
1CO5H A value outside the range is specified for the request data length.
1CO6H A value outside the range is specified for the allowable number of response data.
1CO7H The add-on required to execute the instruction has not been loaded.
1COFH Dedicated instruction execution error

*1 A system error occurs at the same time. Check the error details of each function in the event history.

Precautions

When the 1/0 No. of the Motion module that is specified in the motion control FB argument is incorrect, or when the Motion
module for executing FBs cannot be identified, there will be no operation, or an error code will be output on the CPU module

side.
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Units used in control

Units of the position, velocity, acceleration/deceleration, and jerk that are used in the motion system follow the technical units
of the axis to be used.
The following types of control values, such as position and velocity, are used in the motion system.

Type Description

Command value A value (target value) based on an input to the motion control FB.
(Commanded position, commanded velocity, etc.)

Set value The current control value that is generated by motion operation.
(Set position, set velocity, etc.)

Actual value A value obtained by converting the actual value received from the slave devices by the real axis into the technical unit
of the axis.
(Actual position, actual velocity, etc.)

For details of the technical units and control values related to position and velocity, refer to the following.
[TIMELSEC iQ-R Motion Module User's Manual (Application)

/O variables in motion control FBs

The following describes the 1/O variables in motion control FBs.
The I/O variables, input variables, and output variables must be defined in motion control FBs.

I/O variables

Set the variable names such as Axis information (Axis) and Axes group information (AxesGroup) for the axis and axes group
of the driver to be controlled.
The set axis and set axes group are assigned as an axis variable or an axes group variable in the global label data.

Input variables

Set the operation conditions such as the target position and the command velocity.

Output variables

Output the FB status, driver status, error occurrence, etc.

Classes

The following shows the classes of the 1/O variables, input variables, and output variables.
Variable Class
1/0 variable VAR_IN_OUT
Input variable VAR_INPUT
Output variable VAR_OUTPUT
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Data types

Variables are classified into different types in terms of their bit length, processing method, value range, etc.

Data type Description

BOOL Bit

WORD(HEX) Word [unsigned]/bit string [16-bit] (hexadecimal)
WORD(UINT) Word [unsigned]/bit string [16-bit]

DWORD(HEX) Double word [unsigned]/bit string [32-bit] (hexadecimal)

DWORD(UDINT)

Double word [unsigned]/bit string [32-bit]

INT

Word [signed]

DINT Double word [signed]

REAL Single-precision real number
LREAL Double-precision real number
TIME Time

STRING(O) Character string™"2
WSTRING(O) Character string [Unicode] '™

*1 Oindicates the number of characters that can be set, excluding Null.
*2 For STRING type, enclose the character string to be set in single quotation marks (').
*3 For WSTRING type, enclose the character string to be set in double quotation marks (").

Omission of input arguments

When omitting FB inputs, the default value defined for each FB is applied. For details of the default values, refer to the
description of the motion control FB to be used.
When an input such as the velocity is omitted in the FB to be started by multiple start, the input value of the previous FB is

inherited.

Refresh timing of inputs/outputs
Each argument of the FB is refreshed when the FB is called. To control the input/output of the FB in sync with the operation
cycle, call the FB from a fixed cycle program whose cycle is the same as the operation cycle.

Motion control FB configuration

The structured text (ST) is used to create a program using motion control FBs on the Motion module side. In the ST language,

the motion control FB is arranged as follows.

Instance name

MC_Power_1(

/O variable—»{_Axis:=

Enable:=
Input variable
ServoON:=

Axis0001.AxisRef ,
PowerON ,
Axis1_ServoON ,

Status=> _____ Axis1_Status, =~
1 Omitted 1
Output variable | |
Error=> Axis1_Error ,
ErrorlD=> Axis1_ErrorlD

Name Description

The instance name assigned to each FB.
The instance name can be changed.

Instance name

Set the axis variable names such as Axis information (Axis) and Axes group information (AxesGroup) for the driver to
be controlled.

I/O variable

Set the operation conditions such as the target position and the command velocity.
The setting of these variables can be omitted. When omitted, the default values are used.

Input variable

Output variable These variables output the FB status and driver status.
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4.2 List of Motion Control FBs

The following shows the list of motion control FBs. For details of each motion control FB, refer to the following.
[TIMELSEC iQ-R Programming Manual (Motion Control Function Blocks)

Management FBs

The following shows the list of management motion control FBs.

Motion control FB

Name

Description

MC_GroupEnable

Axes Group Enabled

Changes the specified axes group status from "0: Axes group disabled
(GroupDisabled)" to "4: Standby (GroupStandby)".

MC_GroupDisable

Axes Group Disabled

Changes the specified axes group status to "0: Axes group disabled
(GroupDisabled)".

MC_Power

Operation Available

Switches a specified axis to the operation possible status.

MC_SetPosition

Current Position Change

Changes the current position (commanded position, actual position) of the
specified axis.

MCv_SetTorqueLimit

Torque Limit Value

Executes a torque limit value change.

MC_SetOverride

Override Value Setting

Changes the target velocity, the target acceleration, and the target
deceleration of the specified axis.

MC_ReadParameter

Parameter Read

Reads objects of the slave devices.

MC_WriteParameter

Parameter Write

Writes objects of the slave devices.

MC_Reset

Axis Error Reset

Resets errors and warnings of the axis.

MC_GroupReset

Axes Group Error Reset

Resets errors and warnings of the axes group and each axis belonging to
the axes group.

MC_TouchProbe

Touch Probe Enabled

Records optional data when the trigger event occurs.

MC_AbortTrigger

Touch Probe Disabled

Disables the latch that is being executed.

MC_CamTableSelect

Cam Table Selection

Stores the specified operation profile data (cam data) in the open area.

MCv_ChangeCycle Current Value Change per Cycle Changes the current value per cycle of the specified operation profile data

control FB.

MCv_AllIPower All Axes Operation Available Switches every axis to the operation possible status.

MC_GroupSetOverride Axes Group Override Value Changes the target velocity, the target acceleration, and the target

Setting

deceleration of the specified axes group.

MCv_MotionErrorReset

Motion Error Reset

Resets all errors and warnings of the motion system.

4 DATATYPE

4.2 List of Motion Control FBs



Operation FBs

The following shows the list of operation motion control FBs.

Motion control FB Name Description
MC_Home OPR Executes homing for the specified axis.
MC_Stop Forced Stop Decelerates the specified axis to stop.

MC_GroupStop

Group Forced Stop

Decelerates the specified axes group to stop.

MC_MoveAbsolute

Absolute Value Positioning

Performs positioning with the absolute target position specified.

MC_MoveRelative

Relative Value Positioning

Performs positioning with the relative movement amount specified.

MCv_Jog

JOG

Performs JOG operation at the command velocity.

MC_MoveVelocity

Speed Control

Switches the driver to csv, and controls the speed to the specified speed.

MC_TorqueControl

Torque Control

Switches the driver to cst, and performs torque control according to the
specified target torque.

MCv_SpeedControl

Speed Control (Including Position
Loop)

Performs speed control including the position loop.

MCv_MovelinearInterpolateAbsolute

Absolute Value Linear
Interpolation Control

Specifies the absolute target position of the specified axes group, and
performs positioning through linear interpolation control.

MCv_MovelinearinterpolateRelative

Relative Value Linear
Interpolation Control

Specifies the relative movement amount of the specified axes group, and
performs positioning through linear interpolation control.

MCv_MoveCircularinterpolateAbsolute

Absolute Value Circular
Interpolation Control

Performs positioning through 2-axis circular interpolation by setting the
absolute end point and sub point using the axis configuration of the set axes

group.

MCv_MoveCircularinterpolateRelative

Relative Value Circular
Interpolation Control

Performs positioning through 2-axis circular interpolation by setting the
relative position from the current position at start to the end point and sub
point using the axis configuration of the set axes group.

MC_Camin

Cam Operation Start

Starts cam operation based on the specified cam data.

MC_Gearin

Gear Operation Start

Starts gear operation according to the specified gear ratio.

MC_CombineAxes

Addition/Subtraction Positioning

Adds or subtracts the movement amount of the two specified master axes,
and performs positioning using the value as a command position.

MCv_BacklashCompensationFilter

Backlash Compensation Filter

Executes filter processing to compensate mechanical backlash in the
movement direction.

MCv_SmoothingFilter

Smoothing Filter

Executes filter processing based on the specified frequency.

MCv_DirectionFilter

Moving Direction Restriction Filter

Executes filter processing to restrict traveling in the set movement direction.

MCv_SpeedLimitFilter

Speed Limit Filter

Executes filter processing to restrict the velocity of the set limit value.

Standard FBs

The following shows the list of motion control FBs for axis control.

Motion control FB Name Description
MCv_ReadProfileData Profile Read Reads the specified operation profile data from the open area or file.
MCv_WriteProfileData Profile Write Writes the specified operation profile data to the open area or file.
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4.3 Axis Setting

Axis

The object to be controlled by the motion system is called the axis.
Axes are classified into two categories: real axes that target the drive modules and 1/0 devices connected on the network, and

virtual axes that generate commands and positions virtually in the motion system.

Category Axis type Description
Real axis Real drive axis An axis that uses the drive module compatible with the CiA402 drive profile connected to CC-Link IE TSN.
It is counted as a control axis.
Real encoder axis An axis that generates a current position from the output pulse of the synchronous encoder connected to the drive
module on CC-Link IE TSN.
Virtual axis Virtual drive axis An axis that can generate a command virtually in the motion system. It does not use actual drive modules.
Virtual encoder axis An axis that generates the current position from variables of the motion system. It is used as an input axis of

single axis synchronous control.

Virtual linked axis An axis that connects FBs of single axis synchronous control. Only the minimum data required for single axis
synchronous control is defined.

Maximum number of control axes
The maximum number of axes controlled by the motion system is regarded as the number of actual drive axes. Axes of other
types are not included in the count of axes. For details, refer to the following.

Axis type RD78G4 RD78G8 RD78G16 RD78G32 RD78G64 RD78GHV RD78GHW
Real drive axis! 4 axes 8 axes 16 axes 32 axes 64 axes 128 axes 256 axes
Virtual drive axis Up to 1024 axes can be set. The number of axes that can be set depends on the system memory capacity setting.

Virtual linked axis
Real encoder axis

Virtual encoder
axis

*1  When a multi-axis drive unit and a general output device are used as multiple axes, the number of those axes are counted.

Example: The 2-axis drive unit is counted as 2 axes.
If the number of set axes exceeds the maximum number of control axes, the warning "Warning over maximum number of set

axes" (warning code: OFOBH) is output.
Axes are used as control axes in the order in which they are assigned as axis variables to the global label data. When the

maximum number of control axes is reached, Axis status (AxisName.Md.AxisStatus) of the remaining axes becomes "-1:

Invalid" and they cannot be used for control.

Required axis settings
To set axes, the following items must be set in the axis setting screen of the engineering tool.
For the axis setting method, refer to [==~ Page 86 Axis parameter setting.

Item Description
Axis name Set an axis name.
Axis No. Set the control axis No. of the motion system.
Axis type Set the axis type.
Station address Set the station address of the driver device related to the axis. For multi-axis drivers, set the multi-drop No. as well.
Absolute position control setting Set the absolute position control method of the axis.
Control cycle Set the cycle to perform control.
4 DATATYPE
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AXxis variable

Axis variables are variables related to an axis consisting of parameter data such as axis type and monitor data such as the

current position of the axis.
The axes set in the engineering tool are assigned to the global label data as axis variables.

Data type
The data type of the axis variable differs depending on the axis type.
Axis type Data type

Real drive axis AXIS_REAL

Real encoder axis AXIS_ENCODER

Virtual drive axis AXIS_VIRTUAL

Virtual encoder axis AXIS_VIRTUAL_ENCODER

Virtual linked axis AXIS_VIRTUAL_LINK

Point;§

The axis variables that can be set differ depending on the axis type to be used. For the axis variables that can
be set, refer to the following.
[TIMELSEC iQ-R Programming Manual (Motion Control Function Blocks)

Each axis data type has the following members.

Member Data type "2 Description
name
AxisRef AXIS_REF The data structure for input/output of the motion control FBs.

The type is fixed regardless of the axis type.

PrConst AXIS_O_PRM_CONST | Stores the axis parameter data (constant).
The setting value is opened when the axis variable is initialized.
Re-importing to the control data is not executed after the axis variable is initialized.

Pr AXIS_O_PRM Stores the axis parameter data.

The default value is opened when the axis variable is initialized.

Re-importing to the control data is executed after the axis variable is initialized.
The fetch timing to the control changes depending on the parameter.

Md AXIS_O_MONI Stores the axis monitor data.
Monitor data is refreshed in the fixed cycle for each axis.

Cd AXIS_O_CMD Stores the axis control command data.
The latest value is acquired every control operation cycle and used for control.

*1 O: Data type of each axis type
*2 The members of the data type differ depending on the axis type.

AxisName.AxisRef. (Axis information)

The following describes the axis variable "AxisName.AxisRef. (Axis information)" used in this exercise.

For the other axis variables, refer to the following.
[TIMELSEC iQ-R Programming Manual (Motion Control Function Blocks)

Variable name Name Import | Data type Attribute Description
AxisNo Axis No. — WORD(UINT) LIST_WRITE_BACK | Set the axis No.

* 0:Not set

* 1 to 10000: Setting axis No.
StartlO 1/0 No. — WORD(HEX) LIST_WRITE_BACK Set the 1/0 No.

« 000H to OFFH: Start I/0O number (the first 3 digits when expressed
as 4-digit hexadecimal number)

Set this variable when it is used on the CPU module side.

The setting is ignored when used from the Motion module side.
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Axis variable initialization timing

Axis variables are initialized at the following timing.

Timing

Processing

When the power is turned ON / When the CPU module is reset

The global label data is referenced and all the set axis variables are initialized.

When the PLC READY [YO0] is turned ON

« Uninitialized axis

The global label data is referenced and all the axis variables are initialized.

« Initialized axis

For the axis parameter data, the global label data is referenced and imported again.
The axis is not deleted when a parameter error occurs during the fetch. At this time,
READY [X0] does not turn ON.

For the label initialization processing when the PLC READY [YO0] is turned ON, refer to
"Label initialization function" in the following manual.

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

In the case of areal axis, after initializing the axis variables, a network connection of the relevant device is required to actually

operate the axis. If the device with the corresponding station address is already connected, it must be disconnected and then

returned. (The axis can be emulated without network connection.)
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4.4

ENUM Enumerator

Constants such as Axis status (Axis0001.Md.AxisStatus) and Buffer mode (BufferMode) are defined as ENUM enumerators.

The enumeration type constant used for various parameters, monitor data, and motion control FBs actually uses INT type

values.

"Enumeration type name__ Enumerator name" INT type global labels are available on the engineering tool.

Note that INT type global labels can only be used for programs created on the Motion module side.

Use a constant for programs created on the CPU module side.
O: Available, X: Not available

Enumerator CPU module side Motion module side
Ladder FBD/LD ST ST

INT type global label X X X o1

Constant O @) O O

*1 Use the motion control setting function version "1.010L" or later.

[Ex]

When using the MC_DIRECTION type enumerator "mcPositiveDirection" on the engineering tool
» When using an INT type global label: Set "MC_DIRECTION_chositiveDirec:tion".*2
* When using with a constant: Set "1".

*2 Two underscores " " are required between the numeration type name and enumerator name.

MC_DIRECTION

The following describes the ENUM enumerator "MC_DIRECTION" used in this exercise.

Enumerator Setting Description
value

mcPositiveDirection 1 Positive direction

mcNegativeDirection 2 Negative direction

mcShortestWay 3 Shortest path

mcCurrentDirection 4 Current direction

MC_BUFFER_MODE

The following describes the ENUM enumerator "MC_BUFFER_MODE" used in this exercise.

Enumerator

Setting
value

Description

mcAborting

0

Aborts the execution of the running FB and executes the next FB immediately.

mcBuffered

1

Buffers the next FB on the running FB and executes it sequentially after completion of the
running FB.

mcBlendingLow

Buffers the next FB on the running FB and executes it sequentially after the axis is moved to
the target position by the running FB.

When the axis is moved to the target position by the running FB, the lower target velocity
between the running FB and buffering FB is used as the switching velocity.

mcBlendingPrevious

Buffers the next FB on the running FB and executes it sequentially after the axis is moved to
the target position by the running FB.

When the axis is moved to the target position by the running FB, the target velocity of the
running FB is used as the switching velocity.

mcBlendingNext

Buffers the next FB on the running FB and executes it sequentially after the axis is moved to
the target position by the running FB.

When the axis is moved to the target position by the running FB, the target velocity of the
buffering FB is used as the switching velocity.

mcBlendingHigh

Buffers the next FB on the running FB and executes it sequentially after the axis is moved to
the target position by the running FB.

When the axis is moved to the target position by the running FB, the higher target velocity
between the running FB and buffering FB is used as the switching velocity.
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5 PrOGRAM

5.1 Programming of Motion Module

The Motion module RD78G(H) can be programmed through PLC CPU programming or distributed programming between the
PLC CPU and Motion module.

The PLC CPU is programmed in the ladder, FBD, SFC, and ST language defined in IEC 61131-3, and the Motion module is
programmed in the ST language.

This manual describes the distributed programming between the PLC CPU and Motion module using the ST language.

This programing pattern is used in this exercise.

. Distributed programming between PLC CPU
ARG AL gy pangd Motiongmodule
a2 T2 ~ - =

PLC CPU Motion module PLC CPU Motion module
HH O Axis setting Axis setting
MC_FB_1
— MC_FB_1(
L O
O )
7 §
1/0 control, etc. Motion control 1/0 control, etc. Motion control

Programming method Advantage Disadvantage
PLC CPU programming Only a single CPU is required for programming, making a The scan time is increased because programs are
program more maintainable. processed by a single CPU.
Distributed programming between Since the programs are separated, motion control does not It is necessary to maintain both the PLC CPU
PLC CPU and Motion module affect processing time of other sequence programs and the program and Motion module program.
scan time is reduced.
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5.2 ST Programing

This manual uses the ST language for structured programming.

Structured programming

The following describes the features of structured programs.

Structured design

Structured design is a programming method in which processing is divided into small units (components) so that a set of

control by the PLC CPU can be organized in a hierarchical structure. Structured programs can be designed based on the
sequence program structure.

The advantages of the hierarchical program are as follows.

* Programming can start with an outline, and can be gradually developed for detail instructions.

» The lowest layer of the hierarchical program is very simple and independent.

The advantages of dividing a program into modules are as follows.

« Visibility of the overall program is enhanced by organizing different actions as separate modules.
* Programming tasks can be assigned to multiple programmers.

* It increases program reusability and improves development efficiency.

Multiple program languages

Multiple program languages are prepared for structured programming. Users can choose and combine the appropriate

programming languages for their applications. Each program module can be programmed using different languages.

Name Description
ST (Structured text) Text language for computer engineers similar to C and other languages
Structured ladder/FBD Structured ladder Graphical language to represent circuits with contacts, coils, and other elements
FBD Graphic language to represent circuits by connecting functions and function blocks with
lines.

Enhanced program reusability

Program modules can be saved in a library. By saving modules in a library, program assets can be shared and its reusability

is enhanced.
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ST language

ST language is defined by International Standard IEC61131-3 that defines the logic description system. ST language is a text
language having a syntax structure similar to C. This language is suitable for complicated programs that cannot be easily
described using the ladder diagram. It improves the visibility of programs because arithmetic operations and data processing
can be easily described.

Configuration
Programs written in ST language consist of operators and control statements.
intve = ABSC intV1); < Assignment statement
IF kAT THEM
btrnl1 = TRUE;
EL=E < Selection statement
btn1 = FALSE;
EMDIF;
Output EMNO = ENEGIEtn01, Tnputll, < Function call statement

LadderFEInstancellnput! =hocll, Input?:= hool?, Inputd= hoaold ) 4——— Function block call statement
* uger function block *2

Each statement must end with a semicolon ";".

imt 1 =00
. End of the statement
inthz =2

Spaces, tabs, and line feeds can be inserted between an operator and data.

Spaie hTab
nt =0
Int‘-.f? e Line feed

2,
Comments can be inserted into a program.
Start a comment statement with "//" or enclose it with "(*" and "*)" or "/*" and "*/".

it =0
|{*Substitution*} |<7 Comment
inth2 =2
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B Program components
An ST program consists of the following components.

For details of each element, refer to the following.

[TIMELSEC iQ-R Programming Manual (Program Design)

Item Example
Delimiter”! 5 G)
Operator*1 + <> =

Reserved word 12 Syntax

IF, CASE, WHILE, RETURN

Device™

X0, Y10, M100, ZRO

Data type

BOOL, DWORD

Standard function

ADD, REAL_TO_STRING_E

Constant 123, "abc"

Label Switch_A

Comment (*Turn on.*)

Other symbols One-byte space, line feed code, TAB code

*1  Write delimiters, operators, and reserved words in one-byte characters.

*2 For details of the reserved words, refer to the following.
[T1GX Works3 Operating Manual
*3 No device can be described in the ST program for motion control.

Statement and expression

The following describes "statement" and "expression”, which constitute the unit for programming in the ST language.

Bl Statement

In the ST language, a set of processing to be carried out is called a "statement", which is used for writing a program.

A statement must be written in single-byte characters.

The following table lists the types of statements.

Type

Description

Assignment statement

Assigns the evaluation result of the expression on the right side to the variable
on the left side.

Control syntax

Select statement (IF, CASE)

Selects the executable statement according to the conditions.

Iteration statement (FOR, WHILE,

REPEAT)

Executes the executable statement multiple times according to the end
condition.

Interruption of iteration statement
(EXIT)

Interrupts the iteration statement.

Subprogram control statement

Call statement

Calls functions and function blocks.

RETURN statement

Exits the program midway.

Empty statement

No statement is executed.

Bl Expression

A description of the values required to process a statement is called an "expression".

An expression consists of variables, operators, and other components. The expression is evaluated during execution of the

program.

Operational expressions such as arithmetic and comparison expressions can be described by combining constants and

variables with operators, as well as general expressions.

The following table lists the types of expressions.

Type

Data type of expression (operation result)

Operational expression

Arithmetic expression

Integer, real number, etc. (depending on the operation target)

Boolean expression

Boolean value (TRUE/FALSE)

Comparison expression

Boolean value (TRUE/FALSE)

Linear expression

Variable, constant

Defined data type

Function call expression

Data type of the returned value
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Operational expression

In the ST language, complex operations including decimal points and exponents can be described as concisely as general
arithmetic expressions.

The following describes the operational expressions used in this exercise. For other operational expressions, refer to the
following.

[TIMELSEC iQ-R/MELSEC iQ-F Structured Text (ST) Programming Guide Book

B Assignment (:=)
The result of an expression can be stored in a variable by the assignment statement.
The assignment statement is described with ":=". The result of the expression on the right is stored in the variable on the left.

The result is assigned.

Point >

Although general expressions use "=", the ST language uses the operator with ":" (colon).

B Four arithmetic operations (+, -, *, /)

Four arithmetic operations are described using the same operators (+, -, *, /) as general arithmetic symbols.
Operations that could not be described at once can be described concisely in a single line of expressions in ladder
instructions.

Point

If multiple operational expressions are described in a single statement, the operators are processed in order
of precedence.

Order of precedence in four arithmetic operators (in descending order): Multiplication/division (*, /), addition/
subtraction (+, -)

If multiple operators have the same precedence, operation is performed from the left.

B Logical operation (AND, OR, XOR, NOT)
Logical operations are described using operators that are easy to input and understand (AND, OR, XOR, NOT) instead of
symbols (A, V, ¥, etc.).

Pointp

AND operations can also be described with the operator "&".

If multiple operational expressions are described in a single statement, the operators are processed in order
of precedence.

Logical operators in descending order of precedence: Logical negation (NOT), AND operation (AND, &), XOR
operation (XOR), OR operation (OR)

If multiple operators have the same precedence, operation is performed from the left.

B Comparison (<, >, <=, >=), equality/inequality (=, <>)
Comparison operations are described using the same operators as general arithmetic symbols and the inequality signs.

Point

"="is used in the ST language as an operator that compares whether the values on the right and left are the
same.
The assignment statement should be described using ":=" with a semicolon.
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Conditional branch

In the ST language, processing that branches according to the conditions can be used in the same way as in high-level

programming languages such as C.

The selection statement can be used to describe what is to be done in what case.

The following describes the conditional branch used in this exercise. For the selection statements, refer to the following.
[TIMELSEC iQ-R/MELSEC iQ-F Structured Text (ST) Programming Guide Book

B Conditional branch (IF statement) using Boolean values

Processing that branches depending on whether a condition is true (TRUE) or false (FALSE) can be described using an IF
statement.

The IF statement performs the following processing.

IF i<dondition 151 THEN 1. Evaluation of IF
.__ Zexecutable statement 1>; When the conditional expression 1 is true (TRUE),
i SRR ——ELSIF ;
[ELSIF<condition 21 THEN | | Multiple statements can be set (within the—Tline). the executable statement 1 is executed.
E <executable statement 2>; E 2 Evaluation of ELSIF
' ELSE "_ELSIF, ELSE . . .
| <executable statement 3> | Statement can be omitted (within the. - - Hine). If the previous conditional expressions are false
END 'I'Ff """""""""" (FALSE), the condition is evaluated.
o When the conditional expression 2 is true (TRUE),
the executable statement 2 is executed.
3. Evaluation of ELSE
If all the conditional expressions of "IF" and "ELSIF"
are false (FALSE), then the executable statement 3
after "ELSE" is executed.
e
Pomt

The following can be specified as conditional expressions in the IF statement.

» Operational expression evaluated to a Boolean value

» Boolean variable

 Function call expression that returns a Boolean type value

Multiple conditional branches using ELSIF (ELSIF<conditional expression>THEN<executable statement>;)
can be set.

Describe the conditional branches using ELSIF and ELSE as necessary. (They can be omitted.)
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Iteration

Iteration statements (WHILE, REPEAT, and FOR) can be used to repeatedly execute the processing until the specified end
condition is met.

The following describes the iterations (FOR statements) used in this exercise. For other iteration statements, refer to the
following.

[TIMELSEC iQ-R/MELSEC iQ-F Structured Text (ST) Programming Guide Book

B Iteration until the variable becomes the setting value (FOR)
The FOR statement is used to describe the processing to be iterated until the integral type variable satisfies the condition.

The FOR statement performs the following processing.
The executable statement is executed multiple times according to the end condition of the integer value.

It is executed until the integral type variable where the default value is set becomes the final value.
--------------------------------- 1. Initializing the variable

----------------------- Set the default value for the variable to be used as

—BY (within the - - -line) the condition.
can be omitted
DO <executable statement>: 2. Evaluation of the condition
END_FOR;

If the variable is the final value, the processing ends.

3. Executing the processing
Execute the executable statement.

4. Adding the incremental value
Add the incremental value to the variable and iterate
the processing.

Point ;>

The following can be specified for the default, final, and increment values of the FOR statement.

» Operational expression whose result is an integer (INT, DINT) value

« Variable of integral data (INT, DINT) type

« Function call expression that returns an integral (INT, DINT) type value

Convert the value to the integral type.

If the increment value is 1, the description of the addition processing for the increment value (BY <increment
value(expression)>;) can be omitted.

The variable set as a condition retains its value at the end of the FOR statement.
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Comparison between ST language and ladder diagram

The following compares and explains the structures of the ST language and ladder diagram.

Four arithmetic operations
A four arithmetic operations program can be described in the ladder diagram and ST language as follows.
Compared to the ladder diagram, an expression can be written in a single line in the ST language.

Addition/subtraction

Ladder language

Always
— | ot wValue 1 dResult 1

T WValue 2 dResult 1

= wValue 3 dResult_1

ST language

dResult_1 :

wValue_1 + wValue_2 - wValue_3;

Conditional branch (IF statement)

An IF statement can be described in the ladder diagram and ST language as follows.
Compared to the ladder diagram, the processing flow of the program can be clearly described in the ST language.

Ladder language

bFlag_1 bFlag_2
| | ()
[ U/
ST language

IF bFlag_1 = TRUE THEN
bFlag_2 := TRUE;
END_IF;

Logical operation

A logical operation can be described in the ladder diagram and ST language as follows.
The ST language uses logical operators to combine conditions, thereby making programs easy to input and understand.

AND (logical conjunction)

Ladder language

bFlag0 bFlag1
}—H 1} { DbResult )\

ST language

bResult := bFlag0 AND bFlag1;
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Iteration

An iteration can be described in the ladder diagram and ST language as follows.

In the ladder diagram, the number of iterations is specified; in the ST language, the condition for iteration is specified.
Compared to the ladder diagram, easy-to-understand programs can be created in the ST language because operations can
be grouped together like mathematical expressions.

Ladder language

Internal processing of ladder diagram

K11
- Count | wValue1l | wValue2
[ 1 1 1
whalue! K11 whaluet 2 2 2
< INC 3 3 3
e B
4 4 4
whialuel whEl el
wow 5 5 5
[ 6 6 6
7 7 7
MNEXT 8 8 8
q 5 5 5
10 10 10
11 1 11
Processing ends
after the specified number
of iterations
ST language
. — Internal processing of ST language
B FOR whaluel := 1 i g 9449
E T |:| ] |:| Count | wValue1 wValue2
3 BY 1 - - :
4 DO w¥alueZ := wWaluel + 1;
5 LEND_FOR; S :
4 4 5
5 5 6
6 6 7
7 7 8
8 8 9
9 9 10
Executes DO processing
10 10 11 up to here
11 11 - «—Ends the program
by executing only
BY processing
after the specified value
is obtained
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5.3 Creating an ST Program

Create an ST program that executes four arithmetic operations and check the operation.

Opening a project

In "school_test.gx3", the module configuration settings and PLC programs are already prepared for this exercise.
Program the Motion module with the motion control setting function.

Operating procedure

Navigation 7 x|

1. Double click!

pou... [Fover ] Fiat ] Gir
NOM s

1. Open school_test.gx3, select [Parameter]
=[Module Information] = [0000: RD78G4]
from the "Navigation" window, and double-click
[Module Extended Parameter].

2. The motion control setting function is activated.
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Creating a program block

The following describes how to create a program block.

Operating procedure

Navigation

2. Click!

W F AddNewData.. Ins

Program Setting...

Expand/Collapse Tree

Mew Data

Basic Setting
Data Type
(Data Mame)

Detailed Setting
Program Configuration
Program Language 3_ Set!
Program File
Execution Type Normal

Program File of Add Destination <5Same as data name>

4. Click!

Cancel

5 PROGRAM
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1. Inthe "Navigation" window of the motion
control setting function, right-click [Normal]
under [Program].

2. Click [Add New Datal].

3. Inthe New Data window, set a data name.

4. Click the [OK] button.



5. The program block is added to the Navigation

Navigation I x

B | o | 3% window.

= ™ Program
iy, Initial

5. Add!

Setting the execution type

Set the execution type to determine when to execute the program.
There are four execution types of the program.

Execution type Description

Initial The program is executed only once when the PLC READY [YO0] is turned ON.

Normal The program is executed by the normal task of the motion system.

Fixed Scan The program is executed at every specified time (1st operation cycle 62.5[us] to 60000ms]).

It must be longer than the operation cycle.

Standby The program is executed upon request.
The PSCAN instruction changes a running program to a normal execution type program and executes it.

Registering a local label

The following describes how to register a local label.
The following table lists the local labels used in this program.

Category Label name Data type Class Public label | Description

Local label wValue1 Word [signed] VAR — Variable 1
wValue2 Word [signed] VAR — Variable 2
wSumValue Word [signed] VAR — Stores the sum of variable 1 and variable 2.
wDifferenceValue Word [signed] VAR — Stores the difference between variable 1 and variable 2.
wProductValue Word [signed] VAR — Stores the product of variable 1 and variable 2.
wQuotientValue Word [signed] VAR — Stores the quotient of variable 1 and variable 2.

Operating procedure

1. Inthe "Navigation" window, click [Program]
=[Normal] = [ST_Test] = [ST_Test] and
double-click [Local Label].

MNavigation 1 x

o | O %

&5 Local Label 1. Double click!
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2. Enter the label name "wValue1".
2. Enter!

v_

3. Click the [...] button.

Data Type. Class. | nitialValve [ Gonstant | English(Display Tareet) |
; | ) | R } } } i
3. Click!
et Tpe Selecion . 4. The'"Data Type Selection" window appears.
TargetiL) p— Set each item as follows.
Bit ~ . .
\'\Iford [Unsigned]/Bit String [16-bit] [Sett|ng detaI|S]
Double Word [Unsigne: it String [324
Double Word [signed] Type Category: Simple Types
FLOAT [Single Precision]
im":;[z:“""‘- Preasior] « 4. Set! Data Type: Word [signed]
ng
String [Unicode] (32) i
Tipe Category 5. Click the [OK] button.
@ mE RS E::gm(::e(;unter
(O Structured Data Type Retentive Timer v
I nnn Retantiva Timar
(O Function Block < >

Array Element

[ ARRAY Element 1

5. Click!

6. setthe following local labels in the same way.

Label Name. Data Type Olass itial Value Ganstant Enelish(Display Tareet)
| B Word [Sigred] VAR | | S ti detail
B2 [mvele2 Word [Signed] VAR | | [ ]
| iord [Siened] VAR | | € Ing etalls
| I ifferenceVialue Word [Siened] VAR | |
| I Word G VAR [ | * wValue2

[ Word [Signed VAR

* wSumValue

« wDifferenceValue
* wProductValue

» wQuotientValue

5 PROGRAM
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Creating a program

Create an ST program that executes four arithmetic operations.

Operating procedure

Navigation 7 x 1. Inthe "Navigation" window, click [Program]
o | O | gy =[Normal] = [ST_Test] = [ST_Test] and
double-click [ProgramBody].

roup
Data
eration Profile Data

rogram

ik Initial
= i’ Normal
= (il

{ 1.Double click!

2%

2. Create a program as shown on the left.
Aiset default value for variahle prog

wProductyalue = wWaluel * wWalue?;
wluot ientYalue = w¥aluel / w¥alue?;

I

Zi w¥aluel:=100;

30 whalue?:=10;

4

Bl wSumVWalue = wWaluel + wWalue?;

B wlhifferenceYalue = wWaluel - wValued;
:

o
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Converting all data in the program

After creating a program, convert all data in the program.
Convert the sequence program in GX Works3, and convert the motion control program in the Motion Control Setting Function.

This exercise uses the prepared sequence program and does not require the conversion of the program for the programmable
controller.

Operating procedure

, : 1. Click [Convert] =[Rebuild All] from the menu of
Convert | View Online Debug Tool W

= Convert(B) F4 the motion control setting function.
Iﬁ Rebuild Al Shift+Alt+F4 1. Click!

Worksheet Execution Order Setting...

| Setting...
Public Label Area Capacity Setting...
I Reflect Public Labels
A x 2. Click the [OK] button.

| Rebuild all programs in the Project.
Conversion Setting

Execute rebuild with the following settings.
Please check details in Options. Options

Do Not Use the Same Label Mame in Global Label and Local Label

2. Click! =Pl ) ==

2 5 PROGRAM
6 5.3 Creating an ST Program



Operation check

Use the simulation function to check the operation of the four arithmetic operations program offline.
Simulation is a function used to debug programs using a virtual programmable controller on the personal computer.

GX Simulator3 is used for the simulation function.

Starting GX Simulator3 and MU Simulator

MU Simulator is a simulator for CC-Link IE TSN-compatible Motion modules.

Operating procedure

s 1. From the menu of GX Works3, click [Debug]
Simulation » |Bl  start Simulation | =[Simulation] = [System Simulation] = [Start
MR Modiy Value.. | . [ System Simulation] to start GX Simulator3.

Change History of Current Value...

System Simulation  »
Register/Cancel Forced Input/Output...

Device Test with Execution Condition 3

Sran Time Meacirameant T

1. Click!
B omomen - ” 2. Click the [Add System] button in the GX
R Simulator3 screen.
4
2. Click!
'6‘ Add a system configuration or open a system enviranment file.
Close

Vv

Add the system after reading the system configuration from the currently opened G Works3 project.

3. Setthe project name and system No. in the GX
Simulator3 Add System window.

4. Click the [OK] button.

GX Simulator3 Add System

System Mo: 1 v

[ Project Mame: |

4 oK Cancel
1

3. Set!

4. Click!

%
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5. Inthe GX Simulator3 screen, select the

I GX Simulstor3 - System:1 - b3
modules to be simulated and click the [Start]
[ Add System ] | Delete System ]

- button.

5 Systen!

= coo
[ RasCRU

5. Check! [Setting details]

@Rt Al
. RO8CPU:Select
<
RD78G4:Select
@ Add a system if you want ta add it to current system configuration
Or select 3 module to simulate and start
Please set a Virtual 5D Memory Gard File (Mot S=t/Set) if necessary.
Even if the error LED is on, there is

no problem for now. Proceed to the
next procedure with the window
shown on the left open.

6. MU Simulator starts.

_ data writing to the CPU module

Select [Debug] =[Simulation] = [System
Simulation v | B start Simutation Simulation] = [Connect Simulation] from the

Meodify Value... Shift+Enter EL Stop Simulation T
Change History of Current Value... "W menu Of GX Workss-

Register/Cancel Forced Input/Output...
Device Test with Execution Condition »

=2

1. Click!

2. Inthe Specify Simulation Connection
Destination window, select the CPU module
which was selected in the GX Simulator3
screen, and click the [Connect] button.

Specify Simulation Connection Destination X

System Gonfiguration Information(S)

=] System]
- BaseD:RI5B

RD74G4
FH40G7
{Empty)
{Empty)
{Empty)

[#] Show the Target Systems to Conmect(T)
[] Shaw the Tareet Madules to Gonnect{M)

2. Click!

Connect Cancel

%
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Online  Debug Recording  Diagnostics

& Read from PLC...

Current Connection Destination...

2 \Write to PLC...

Verify with PLC,
Remote Operatigh(s)...

3. Click!

%

Online Data Operation

Display  Setting  Related Functions

=000 R -
Parameter + Program(F) select All Legend

Open/Close All(T) Deselect All(N)

R - 2SR ~

# CPU Built-inMemory B 5D Memory Card @b Intelligent Function Modue

B oot

Module Name/Data Name B @ o Title Last Change Size (Byte)
= i school test
@i Parameter
P System Parameter/CPU Paramet ter 2/6/2023 9:58:54 AM | Not Calculated
@) Module Parameter 4/3/2023 11:25:54 AM | Not Caleulated
B Memory Card Parameter 2/6/2023 9:57:21 AM | Mot Caleulated
i Remote Password j 4 S el e Ct' 2/6/20239:57:21 AM | ot Caleulated
i) Global Label = -
| @ cobaliabelseting 2/6/2023 9:57:25 AM [Nt Calaated
= Proeram Detail
| & 2/6/2023 10:20:06 AM ot Calculated
| 5@ Device Memory
& v Detai 2/6/20239:57:25AM |-
Display Memery Capacty 8
Memery Capacty
a2 Galadaton lp"’g"" i Al
Click
Legend Data Memary 5' Ick!
B e [
| pavieel Fre
B |
5D Memary Card

| |

|
oo
Free
oo

Bease I

10/10

100/100%

System Paramater; Viriting Completed
CPU Parameter: Writing Completed

ing Compl
Global Lsbe Setting File: Wiriting Completed
Program Fie{MAIN): Writing Completed

)
File Register{MAIN): Writing Completed
‘Common Device Comment: Viriting Completad

Wirite to PLC : End

The window is automateally dosed when the aperation i complete
[ ooty

6. Click!

Online | Debug Tool Window Help

\%

' W Write to Module...

ErTy Wi odule...

Remote Operation(S)...

7. Click!

%

3. Click [Online] =[Write to PLC] from the menu
of MELSOFT GX Works3.

4. The Online Data Operation window appears.
Select the items to be written.

5. Click the [Execute] button.

6. The Write to PLC dialog box appears. Once
writing is completed, the message "End"
appears. Click [Close].

7. Click [Online] =[Write to Module] from the
menu of the motion control setting function.
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Online Data Operation

i - | e =
Open/Close AII(T) Deselectaliy) || ® ModuleBuitinMemory

B SO Memory Card

Trge: Drve Modde Bultin Memory v

Mode Name Data Name B testchance size (Byte)

B Basic Setting 2/6/2023 10:24:02 AM |Not Calculated

4% Global Label 4/4/2023 9:12:45 AM | Not Calculated

1 Global Label Initial Value

-@B system parameter
B msroame
9 Axes Group Parameter
B 1/0 ata Parameter

4/4/2023 9:12:45 AM_|Not Calculated

8. Select!

% operation Profie Data Parameter

B8 Advanced Synchronous Parameter

& User DefinedLabel

[

3 Prosram

2 allof them selecied,
For detais, please ref  the Dioton Control Seting Function Help

Write to Module

T

[ |

‘Global Label{MTNSTR.STR): Moving to Work Folder Completed
Basic Setting(PRG,PRM): Moving to Work Folder Completed
Basic Setti bel Intial Vahue: '

Complered

Program{POU: Compression Completed

Basic Setting/Globsl Label/Globsl Label Iritial Vaiue: Viriting
Complered

Program|POU: Viriting Completed

Expanding Wirie Data Complered

Postprocessing Completed

Virite o Module : End

s, Elasd T

10. Click!

Executing the simulation

9. Click!

8. The Online Data Operation window appears.
Select the items to be written.

9. Click the [Execute] button.

10. The Write to Module dialog box appears. Once
writing is completed, the message "End"
appears. Click [Close].

I GX Simulator3 - System:1

File Wiew Tool Help

Add System Delste System

»

Open a projest file for sach OPL fram G Warks/MT Works? 1 1 CI ick!
1f parameters or programs have not been written to Simulstor, p . .

T iarks2 and reset Simulstor.

Online | Debug Tool Window Help

& Read from Module...
N Writeto Module...
Verify with Module...

5 @.a e |

Remote Operation()...

Backup/Restore...

Reflect Current Values to Global Label Initial Values
Delete Module Data...

i 0@ Max: -

Monitor Il & Stert Monitoring (All Windows)

Motion Monitor » -

Watch » ™ Start Monitoring 2
| B stop M AltF2
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3. Click!

1. Click the [RESET] button of the CPU module in
the GX Simulator3 screen.

2. Select "RUN" for the CPU module.

3. click [Online] =[Monitor] = [Start Monitoring
(Al Windows)] from the menu of the motion
control setting function.



4. Check the results of the four arithmetic

ffset default walue for wariable
wialuel:=100; wValuel = 100;

1

2

9 rheluericin: wialus? = 103 operations.

5 wSun¥alue = wWaluel + w¥aluel; = A = A = B . . B

G vbiffarencefalue 1= ufaluel - elue; it et carats - weanset < it waies < 10 | ON the right side of the program editor, the same

7 wProductValue := w¥aluel x wValus2; wProductValue = 1000; wYaluel = 100; w¥alue? = 10} . .

g etientialie = alel fvialues wouot fentlslue = 10; wialusl = 100; wYaluel = 103 number of lines of device values as the program are

* automatically displayed as a monitor screen.
4. Check!
[ r—— - < 5. Click the [STOP] button of the CPU module in
e the GX Simulator3 screen.
Add System Delete System
6. Click the [Close] button.
=[] Bas=0R35E
~ @ RoPU | stop |

4

Start Stop 5. CI |Ck'

@R Ovn @ project file for cach GPU from G Works3/MT Wrks? to connect to
W' 1t parameters or programs have not been written to Simulator, please write reset Sinulator

6. Click! |l oo |

7. The dialog box shown on the left appears. Click
the [Yes] button.

GX Simulator3

| Are you sure you want to end simulation?

e = 7. ciick

8. The dialog box shown on the left appears. Click
the [Yes] button.

GX Simulator3

System has been connected. 9. Change the variable and check the results of
! Do you want to disconnect it? the four arithmetic operations.

Caution
- Unable to disconnect MTCPLU,
Please go to the MT Developer2 project to disconnect it.

Yes 8. Click!
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Practices

Add local labels and programs to the created "school_test.gx3" and check the operation.

H Local label

Register the following local labels. For how to register the local labels, refer to the following.

[=5~ Page 59 Registering a local label

Category Label name Data type Class Public label | Description
Local label wRemainder Word [signed] VAR — Stores the remainder of the integer division.
bFlag1 Bit VAR — Stores the ON/OFF state of Flag1.
bFlag2 Bit VAR — Stores the ON/OFF state of Flag2.
bFlag3 Bit VAR — Stores the ON/OFF state of Flag3.
bFlag4 Bit VAR — Stores the ON/OFF state of Flag4.
wValue3 Word [signed] VAR — Stores the value according to the condition of the IF
statement.
wValue4 Word [signed] VAR — Stores the absolute value of the set value.
eValueb Single-precision VAR — Stores the set value in single-precision real number.
real number
wValue5 Word [signed] VAR — Stores the default value of the variable to be used for the
condition of the FOR statement.
wValue6 Word [signed] VAR — Stores the result of the iteration by the FOR statement.
B Program

In the program block "ST_Test", change the values and add the program in the red frames below.

fiset default value for variahle
ylaluel:=100:
wialue?:=30; fAwbalued 1030 |

wlifference¥alue 2= wYaluel - w¥aluel;
wProduct¥alue = wYaluel * w¥alueZ;

1

2

Bl

4

80 wiunWalue = wValuel + wWalueZ;
fi

7

B wQuotientValue := wWaluel / wValuel;
q

10] wRemainder:=(vV¥aluel MOD w¥alue?); /fcalculate remalnder

121 //1F statement
13 IF hFlaz! THEN;

14 w¥alued:=200;

15 ELSIF hFlag? THEN;

16 w¥aluedz=100;

17 ELSE

18 wialuedz=0;

189Y-END_IF;

20

21 w¥alued:=pBS(-1234); //absalute walue
22

23] eValueb:=33.3; //single-precision real number

25 ffinvert single-precision real nunber data
26 hFlazd4:=ENEG(LF [agd,e¥alued);

28] //FOR statement
ZOEFOR w¥alueS := 0 //define wWalue§ as 0

30 T0 30 /fiterate until wW¥alueS hecones 30
B BY 1 /fadd 1 to w¥aluel at completion of processine
3z 00 wYalueB := wWalueh + 1; /F/1st time: wWalueh = 0 + 1, Znd time: w¥aluef = 1 + 1, 3rd tine: wWalueB = 2 + 1 ... 31st tine: w¥aluefi = 30 + |
33Y-END_FOR;
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B Operation check

Check the operation of the program offline using the simulation function.

For how to start the simulator, refer to ==~ Page 63 Starting GX Simulator3 and MU Simulator.

Register bFlag1, bFlag2, and bFlag3 in the watch window, and switch the variables on and off to check that the stored values
are changed.

11 f/set default value for variahle

28 w¥aluel:=100; wYaluel = 100;

3 whalueZ:=30; /fuValue? 10—30 wialue? = 30;

4

9 wiumValue := w¥aluel + w¥alueZ; wiun¥alue = 1305 w¥aluel = 1005 walueZ = 305

G whifference¥alue := w¥aluel - wYalueZ; whifference¥alue = 705 w¥aluel = 1005 w¥alue? = 30;

T wProductValue := wWaluel * wialueZ; wProductYalue = 30005 waluel = 100; wValue? = 30;

8 wluotientValue := w¥aluel / w¥aluel; wluot ientV¥alue = 35 w¥aluel = 1005 wialue? = 30;

4

10: wRemainderz=(wYaluel MOD w¥alueZ); //calculate remainder ——— (1) wRemainder = 105 wY¥aluel = 100; wWalue? = 30;

11

120 //IF statement

12 1F R THEN:

14 wialued:=200; wialued = 200;

15 ELSIF THEN; (2)

16 wialued:=100; wialued = 200;

17 ELSE

18 whalued:=0; wialued = 200;

T9iLEND_IF;

20

21 walued:=ABS (-1234)5 //absolute value (3) whalued = 1234;

22

23 eValueh:=233.3; Ssingle-preciszion real nunber— (4) eYalueh = 33.300;

24

25; [linvert single-precision real nunher data

26 BFTazd:=ENEGIRF [acd,elalusb); (5) eValueh = 33.300;

27

28: //FOR statement

28 FOR w¥aluef := 0 J/define wValueh as O wialueh = 315

an T0 30 //iterate until w¥alueh hecames 30

31 BY 1 /fadd 1 to wWaluebh at completion of processing (6)

3z DO w¥alueB := wWalued + 15 //1st tine: w¥alueB = 0 + 1, Znd tine: w¥alush = 1 + 1, wWalueB = 37; wWalueb = 31,

33:LEND_FOR;

No. Description

(1) Stores the remainder of the division of wValue1 and wValue2. In this program, the remainder "10" when 100 is divided by 30 is stored in
wRemainder.

(2) Stores different values in wValue3 depending on whether a condition of the IF statement is true or false. In this program, processing according to

the conditions is as follows.

» When "bFlag1" of the conditional expression 1 is true (TRUE): Stores "200" in wValue3.

* When "bFlag1" of the conditional expression 1 is false (FALSE) and "bFlaf2" of the conditional expression 2 is true (TRUE): Stores "100" in
wValue3.

» When "bFlag1" of the conditional expression 1 and "bFlaf2" of the conditional expression 2 are false (FALSE): Stores "0" in wValue3.

3) Stores the absolute value of the set value (-1234) in wValue4.
(4) Stores the set value (33.3) as the single-precision real number data in wValue5.
(5) Inverts the sign of the 32-bit floating type real number data.

In this program, by turning on "bFlag3", the sign of the value stored in eValue5 is inverted and the value becomes "-33.300".
"bFlag4" stores the execution results.

(6) Iterates the processing until the set variable satisfies the condition.

In this program, the processing is iterated until wValue5 becomes 30.

The processing is iterated 31 times because wValue5 is incremented per processing.

wValue6 stores the value obtained by adding 1 to the current value of wValue5.

When "wValue5 = 30", the processing of "wValue6 := wValue5 + 1" of DO is executed, and after that, 1 is added to wValue5 in the BY processing,
resulting in "wValueb = 31". Since the iteration ends here, the final values of wValue5 and wValue6 are both 31.

5 PROGRAM
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6 EXERCISE 1 PROJECT STARTUP

6.1

Setting Procedure Before Operation

The following shows the setting procedure for operating the demonstration machine to be used in this exercise.

[ Creating a project } - = p(
v

[ Network setting } == p f
h 4

GX Works3

| - Creating a module configuration diagram |

+ Creating a project

+ Connecting a personal computer and
PLC CPU module

+ Default setting

[ Motion module setting

v
[ Programing

}1">

» Network configuration

- Servo parameter setting™

» Applying module parameters
*1: This exercise does not cover

servo parameter setting.

]..................................

« PLC CPU programing

(ladder)™

+ Writing to the PLC CPU

*3: This exercise does not cover
programming.

Motion control setting function

[« Motion control setting

- Basic setting

- Axis parameter setting

« Label

+ Public label

*2: This exercise does not cover
the creation of labels

and public labels.

- Motion module programming
(ST language)
« Writing to the Motion module
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6.2 Creating a Project

Creating a new project

Create a new project.
Operating procedure

15 MELSOFT GX Works3

Ctri+N 1. Click!

Close ‘
B sae Ctrl+5
Save As...

New *
Series ofi] RCPU A
Type 1l Ro3 ~
2. Set!
Maode
Program Language 4k Ladder ~
= 3. Click!

v

MELSOFT GX Works3

Add a module.

[Module Name] ROSCPU
[Start IjO Mo.] 3E00

Module Setting Setting Change

Module Label:Not use
Sample Comment:Use

=1 4. Click!

[]Dbo Mot Show this Dialog Again

1. Open GX Works3 and click [Project] =[New]
from the menu.

2. The New window appears. Set the items as
follows.

[Setting details]

Series: RCPU

Type: R08

Program Language: Ladder

3. Click the [OK] button.

4. Click the [OK] button.

6 EXERCISE 1 PROJECT STARTUP 1
6.2 Creating a Project 7




Module configuration diagram setting

Set the module configuration diagram based on the system configuration of the demonstration machine.

Operating procedure

Navigation 7 x|

B | 5= | 88| |an -

[ Module Configuration

1. Double click!

4 b > Element Selection

[l Module Configuration * X

1. Double-click "Module Configuration" from the
Navigation window.

2. Select "R35B" from Main Base in the Element
Selection window, and drag and drop it to the

2. Drag and drop!

module configuration diagram.

iQ-R Series

POt GPU 0 1 2 Main Base

[ R310RB
0 R3128
Extension Base

| |
L |

[ mRsss s Siots (Type requiring power ]
8 Slots (Extended temperatur
10 Slots (Extended temperatu
10 Slots (Type requiring redur
12 Slots (Type requiring powe

Select "R62P" from Power Supply in the

Element Selection window, and drag and drop

RQ Extension Base .
[B Module Configuration * X e
& |(FmdPOU| |3 85 44 | o
3. Drag and drop! L |G v X | ar

| it to the power supply slot of R35B which was

Display Target: Al

65A output

9.0A output

CPU Extension

added to the module configuration diagram.

654 output (Redundant pow

2.0A output (Redundant pow

Input

Output

[@l Medule Configuration * X

4. Drag and drop!

] 1 2 3 4

v
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4. Drag and drop RO8CPU which is initially
displayed in the Module Configuration window
to the CPU slot of R35B.



8 Module Configuration * X 5. Select "RD78G4" from Motion Module in the

e DT 'FmchTJ — B s E Element Selection window, and drag and drop
. Drag and drop S —n it to slot No. 0 of R35B.

Display Target: All ~

RD78G4
— = =
L3 8 axes CC-Link [E TSN
8 axes CC-Link [E TSN
B RD78G16 16 axes CC-Link IE TSN
B | RO78G16(5) 16 axes CC-Link [E TSN
B RO7BG32 32 axes CC-Link IE TSN
B | RD7eGe4 64 axes CC-Link IE TSN
1| RO7BGHY 128 axes CC-Link IE TSN
| RD7BGHW 256 axes CC-Link IE TSN v

4 axes CC-Link IE TSN

6. Select "RX40C7" from Input in the Element

B Module Configuration * X Element Selection g x

e —— 1 | o0 ; i ) )
~ Jliznarou |68 8| Selection window, and drag and drop it to slot
6. Drag and drop! @ X No. 1 of R358
Display Target: All 0. o "
Input ~
B Rxes 8 points(AC Input)
B Rx10 16 points(AC Input)
B RxaoC7 16 points(Positive common/N
AONCEB. 16 points(Nagative common {
RX40NCEB(S2M) 16 points({Nagative commen 1
b— RX40NCEB(S25) 16 points(Nagative common 1
[ RX40ONCEH 16 points(High-Speed Input b
B Rxa0PCeH 16 points(High-Speed Input F

7. Click [Parameter] from the right-click menu and
click [Fix(S)] to confirm the parameter.

5 Copy

[B Paste

oo 7. Click!

Select All

Bring to Frant

Send to Back

Module Status Setting (Empty)

Check »

Parameter l FIES)
[ StartXY Batch Input

Default Points Batch Input

Properties...

Open System Parameter
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8. A dialog box appears to confirm the parameter.
Click the [Yes] button.

MELSOFT GX Works3

Fix the parameter.
|, Areyou sure you want to continue?

[Caution]
(1) If other PLC CPU module is deleted, refresh setting
between multiple CPUs will be deleted.
(2) Interlink transmission setting will be deleted if the
following
operations are executed for the module which can use
interlink transmission setting.
- When the module is deleted
- When the start 1/O No. is changed
- When the control CPU is changed from the host CPU to
the
other CPU.
(3) Redundant module group setting will be deleted if the
following operations are executed for the module which
can
use the redundant madule group setting.
- When the module is deleted
- When the start 1/O No. is changed
- When the control CPU is changed from the host CPU to
the
other CPU
{4) Copied module parameters and module extended
parameters are copied to the pasted module.
The setting value will be default ones for the following
cases,
- When the station type is different between copied
module
and pasted module
- When the module that was copied in different project
was
pasted.

8. Click!

9. Click the [Yes] button.
MELSOFT GX Works3

Faorthe control CPU to use CC-Link IE TSN module of host PLC,
! setting "Extended Mode (iQ-R Series Mode)' is required for

Link Direct Device Setting of CPU Parameter.

Do you want to change the setting?

9. Click!

10. Click the [OK] button.

MELSOFT GX Works3

k Add a module.

g ¥ 4 [Module Name] RD78G4
[Start If0 Ne.] 0000

Module Setting Setting Change

Sample Comment:Use

[[] Do Mot Show this Dizlog Again m 1 0, ClICk'

71. The module information is automatically
registered to the "Navigation" window.

=
*

Navigation A
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Module parameter setting

The following describes the parameter settings required for communicating with other stations in a Motion module.

Network configuration setting

Set the slave devices such as servo amplifiers to be connected to CC-Link IE TSN.

Operating procedure

Navigation

.‘lx]

&

g | B | & A -

figuration

1 Module Parameter (Network) FeY

aea rarar

1. Double click!

0000:RD78G4 Module Parameter

°F B2

{7 Required Settings
Station Type
Netnork No

[t the Setine Tiem to Search | [y

Station No/IP Address Setti
8% Basic Settines
{8 Application Settines

Ttem

Setting

| Station Type
Station Type
- Network No._
Network No.
=) Station No /IP Address Setting
= Station No
Station No.
1P Address
IP Address
Subnot Mashk
Default Gateway

Master Station

0

192168 . 3268
265 . 255 . 285 . 0

Setline to define how many bits of
network,

Specify the bit to mask fram the m
For example. plese set 255255 255

[Ssttine Ranes]

work address 1o identify the

bnet mask.

- Empty
= 0001 to 266,265 255.265 (00.00.0001 to FFFFFFFF)

Check. Restore the Default Settines
T List Find Result
Apply
0000:RD78G4 Module Parameter
Tem Setting
frput the Setting tem o Search i 3
Notwork Configuatiar Sotings {Detailed Setiine
BF B2
Fefresh Settnes: ctailed Settine
8 Peaied sethes = Netmork Topoloy
Netork Mo Netwerk Topoloey e Star

-1 Basic Settings

=
) Basic Period Setting

Sating in Units of Tus

Cammunication Period 4
o tion Period -

Double click!

Transient Transmission Time
) Multiple Period Setting
Normal-Speed

T

48000 us

x4
16

Rem List | Find Result

Check Restore the Default Settings

1. Select [Parameter] =[Module Information] =
[0000: RD78G4] from the "Navigation" window,
and double-click [Module Parameter
(Network)].

2. Select "Required Settings" from "Setting Item
List" and set the items as follows.

[Setting details]

Network No.: 1 (Default)

IP Address: 192.168.3.253 (Default)

Subnet Mask: 255.255.255.0

3. Select "Basic Settings" from Setting ltem List.
4. Double-click "Network Configuration Settings".
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% CC-Link IE TSN Configuration (Start /0: 0000) o x

i CCLink [ETSN Configuration  Edit  View Closewith 9 g Close with
| connected/scomected Modue Detecton || Detaled Dsplay. ] £ Module List x
Mode Setting: - o CC-Link IE TSN Selection | Findi Module | My Favorites |
Cyeic Transmision Time (Win.): 200 us c |

B @ General GG~Link IE TSN Module B

N Model SAs | StionTy
° oseleme s 5. Drag and d I"Op! E GG-Link [E TSN Module (Mitsubishi Elect

0 Master Station

4

0 HostStation

[ Master/Lacal Module
1 Motion Madule

1 MRISG
2 MRISG

1
2 RemoteStation

[ GOT2000 Series

24

E. MR-J5D1-G Sirgle Axis 1

MRISG  MRISG

76

B, MR-ET-G Single Axis O
B, MR-J5D2-G. 2-dis Unific
[l MR-J5D2-G e 2-Ais Unifi
B MR-J5W2-G
. MR-J5WO-G B Axis
[ MR-J5D3-G 5-Axis Unifi
. MR-J5D3-G BC Axis F-Awis Unific
. MR-J5WE-G 3-dis Unific
. MR-J5WA-G BC Axis 3-dxis Unific
@ General purpose Inverter
M DG Inout v
[Outline] ~

[Serva Amplifier (MELSERVO-J5 Series) Single Axis
[Specification]
(OC-Link E TSN Class B

&% CC-Link IE TSN Configuration (Start /0: 0000)

£ CC-Link IE TSN Configuration  Edit  View  Close with Discarding the Setting Close with Reflecting the Setting

| Module List X

TSN Selection | Find Module | My Favorites | |

Mode Setting: Online (Unicast Mode) v

Cydiic Transmission Time {Min.): 25.00 us
4 o weww | s | 6. Dragand drop!
v Host Station 0 Master Station

B General GG—Link IE TSN Module ~
B GC-Link IE TSN Module {Mitsubishi Elect
@ Master/Local Module

MRISG

m o
||«
B 2
B | s

1
2
3

H
i

Sl STAs stas
T T T
Host Staton » 2 r
K o EF
m i u
E F KL
b Uk Ul
WRISG MRS MRISG | NZ2gumi-
E
<

B Motion Module
B GOT2000 Series
@ General-Purpase AG Serva
B General purpose Inverter
B DC Input

- NZ2GNSS2-8D

e MZZGN1244-16D

8 points.
16 paints
16 points
16 points

- MZ2GN1244-16DE
- NZ2GNZE1-16D

32 points
32 points

ENY

- NZ2GNOF1-32D
@ Transistor Output
@ /O Gombined
M Analoz Inout
[[outline] ~
IDG input rdule (screw terminal block type)
[Specification]

(CC-Link E TSN Class B/A

% CC-Link IE TSN Configuration (Start 1/0: 0000) o x
f CCLink IETSN Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting
[ Detecton || ]  Module List x
Mode Setting: Orine (Unicast Mode) v Assignment Method: v Find Module | My Favorites |
Cycic Transnission Time (Win.): E Commurication Period Interval (Mn): | 12500 us
a Defadt | Reserved/Eror | Network synchvonous | [[B General GO-Link IE TSN Module
N Modk! N 1P Adeh Subret Mask
° el tleme — Lonet s ‘ Gateway InvdigStaton | Commuricaton | | GG-Link IE TSN Madule (Mitsubishi Electri
¥ B[ 0 HostStation 192.168.3.253 [ 255.255.255.0 @ Master/Local Module
B | 1w 192.168.3.1 255, No Setting Asmavonous B el
B | 2 wxssc 192.168.3.2 No Setting Asymdvonous EICOT2000/SeriEs
L= o= 192.168.3.3 No et Asyrchronous ElGETe SR ACI el
! y < " @ General purpose Inverter
e | 4 NZGNBL3D 192.168.3.4 No Setting Asyndvonous Bt

 Transistor Output
H /O Gombined
 Analoz Input

i Analoz Output

[ Bridge module(GG-Link IE TSN-AnyWireA

Host Station

MRI5G

3
by
5
F
&

NZ2GNB1-
E)
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5. Click [CC-Link IE TSN Module (Mitsubishi
Electric)] =[General-Purpose AC Servo] in
Module List in the "CC-Link IE TSN
Configuration" window. Select [MR-J5-G] and
drag and drop it.

In this exercise, register three servo amplifiers to

control three axes.

6. cClick [CC-Link IE TSN Module (Mitsubishi
Electric)] =[DC Input] in Module List in the
"CC-Link IE TSN Configuration" window.
Select [NZ2GN2B1-32D] and drag and drop it.

7. The IP addresses are automatically assigned
in the dropped order. Check that the IP
addresses are set as follows.

[Setting details]

MR-J5-G:192.168.3.1 (Default)
MR-J5-G:192.168.3.2 (Default)
MR-J5-G:192.168.3.3 (Default)

NZ2GN2B1-32D:192.168.3.4 (Default)



PDO mapping

PDO is an abbreviation for Process Data Object. The PDO communication is equivalent to the conventional CC-Link cyclic

communication.

The PDO mapping is the processing of mapping (associating) the data (objects) to be exchanged between the controller and
slave through the cyclic communication (PDO communication) in advance.

Set the default data for PDO mapping at once.

Operating procedure

1. Click [CC-Link IE TSN Configuration] =[Batch
Setting of PDO Mapping] from the menu in the
"CC-Link IE TSN Configuration" window.

CC-Link IE TSN Cenfiguration | Edit View

Change Module b

Change Transmission Path Method »

Parameter of Slave Station...

Batch Setting of PDO Mapping 1_ Click!
| Open System Configuration 3

Check b

Online r

Close with Discarding the Setting
Close with Reflecting the Setting

2. A confirmation dialog box appears. Click the

MELSOFT GX Works3
Batch set default pattern of PDO mapping. [YeS] button.

- Cannot set PDO mapping in the siave station when the points of RWWr/RWw Setting is less than the
used points of default pattern. Please check that it has been set correctly.

- Please set itin PDO Mapping Setting screen when you want to setit other than default pattern.

- Please unchedk "Batch set default pattern only for slave station for which PDO mapping is not set.”
when setting the PDO mapping setting which has already been set to defauit pattern.

- Clear PDO mapping which has already been set when setting RWr /Riw Setting to blank, unchecking
the "Batch set default patter only for slave station for which PDO mapping is not set.” and executing
“Batch Setting of PDO Mapping™.

*The module in which RWr/RWw Setting cannot be set to blank s not the target.

~The operation may need some time.

Do you want to execute?

[#]Batch set default pattern enly for slave station for which PDO mapping is not set. —
= g —] 2. Click!

C——

3. Click the [OK] button.
MELSOFT GX Works3 =

o Batch setting of PDO mapping was completed.

3. Click!
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L CCLink IE TSN Cenfiguration (Start 1/0: 0000)

§ CC-ink ETSN Configuraion Edit  View  Close with Discrding the Sting. Closewith Reflecting the Seting

Connected)/Discomected Mocule Detection
Vode Settig:

Orline (Unicast Mode)
CycicTransmission Time (Min): B0 us

Detaied Display
Assgnent Nethod
Communicaticn Perod Inerval (Min): W0 us

N - o R seting | seting | parneter sty | T
Pants Pants

v [ 0 Hostsmin 21683253

B | 1 wse 2 » 0O <Detail Sesting> 192.168.3.1

B | 2 s 2% 2 O <Dewiseting> 192.166.3.2

B | s mise 2 » O <Detal Seiting> <D ng>  192.168.3.3

o | 4 noevsaD 4+ 4 O <etisetng> 192.168.3.4

CC-Link IE TSN Selectior. | Find Madule | My Favorites |
B
@ Gener ik
B GG~Link IE TSN Module (Mitsubishi Electric

4. Click

s

-
| 8
i

o

MR35

)

NI2GNIBL-
e

o x

Module List x

&

ink IE TSN Module.

[ Master/Local Module

B Mtion Module

B GOT2000 Series

B General-Purpose AG Servo
B General purposs Inverter.
8 DG Input

B Transistor Output

8 /0 Gombined

B Analog Input

B Analog Output

8 Bridge module(GG-Link IE TSN-AnyWireA

PDO Mapping Setting

5. Select!

Link Devce Paints P
PDO Mapping Parameter
I Sub-Index
LnkDEEE | evadediml] | [Hexadedmal] EoEs

06 o0 Velodity actualvalue:
60 0 Following eror actual value
6of o0 Following eror actual vaue
6041 00 Statusword
0000 00
6077 00 Toraue actual value
2d1t 00 StatusDO 1
212 00 Status D02
2d13 00 Status D03
2d14 00 Staus DO 4
2d1s 00 StatusDO§
2241 0 Current derm
2241 o Current derm
2021 0 For manfacturer’s use
221 00 For manfacturer’s use

pr manufacturer’s use

DyteGae

Comment

UNSIGNED16.

INTEGER 16
UNSIGNED16.
UNSIGNED16.
UNSIGNED16.
UNSIGNED16.

7. Click!

6. Set!

Motion control station setting

4. Double-click "Detail Setting" of "PDO Mapping
Setting" for MR-J5-G of station No. 1.

Point/®

Manually add the settings related to
the on/off status of the input devices
(sensors) connected to the servo
amplifier because they are not
reflected in the batch setting.

5. Select [TPDO].

6. Add the following settings in the bottom row.
[Setting details]

Index [Hexadecimal]: 60fd

Sub-Index [Hexadecimal]: 00

7.

8. Ssetthe servo amplifiers of station No. 2 and
No. 3 in the same way.

Click the [OK] button.

Set the modules (such as servo amplifiers and I/O module) to be controlled by the Motion module.

Operating procedure

CC-Link E TSN Configuration (Star /0: 0000)
) 9
CCLink E

Edit View

9

‘Connected/Disconnected Modue Detecton
Mode Setting:
Cycic Transmisson Time (4n.); B0 i

(Onine (Uncast Mode)

Detaied Dispay.
Asignment Method:

| Module List x

CC-Link IETSN Selection | Find Modile | My Favorits |

ink IE TSN Module

No. ModelName STas | SwtonType
v B[ 0 hoststamn 0 Master taton
L | 1 mwsc 1 Remote Station
L | 2 misc 2 Remote Staton
L | 3 misc 3 RemoteStaton
e | 4 nonBisD 4 Remote Staton T

TSN Module (Mitsubishi Electric
ocal Module

1. Check! .

Purpose AG Servo

Tnverter

@ DG Input

@ Transistor Output
B /0 Combined
> | @ Analog Input
8 Analoz Output
8 Bridee module(CG-Link IE TSN-AnyWireA

Host Staton

ol

MRS G

§

MRISG  NZZGNEL-
)
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,

1. Check that the "Motion Control Station" check

boxes of the servo amplifiers and CC-Link IE
TSN remote I/O module are selected.



Servo parameter setting

There are two ways to write parameters to the servo amplifier as follows.

Writing method Advantage Disadvantage
Writing to the PLC CPU from GX « Parameters can be collectively managed. « Initial communication takes time.
Works3 « Parameters can be set without connecting devices.
Writing to the servo amplifier from MR « The servo amplifier is quickly started because it is » Parameters must be written to each servo amplifier.
Configurator2 not necessary to transfer the parameters at power
on.

This manual describes the setting procedure for writing data to the PLC CPU from GX Works3.

Setting procedure of the servo parameter

Operating procedure

YT T r———— 5 % 1. Select "Parameter Automatic Setting" of the
— — s servo amplifiers in the "CC-Link IE TSN

Connected/Disconnected Modt

Configuration" window.
When the check box is selected, parameters are
— _ written from the master station to the slave stations

@ Aot during initial communication.

B Analoz Output
@ Bridee module(GG-Link IE TSN-AnyWireA

,

2. Double-click the illustration of the servo
amplifier.

NZZGNZB1-
)

2. Click!

3. Click the [Yes] button.

MELSOFT GX Works3

Please confirm that the configuration of the target slave
station and that of the actual target modules match,
- Station-specific mode setting: Motion Mode

Do you want to continue the process?

7 \

mweml 3. Click!

4. Click the [OK] button.

MELSOFT MR ConfiguratorZ

This screen sets up servo parameters and network parameters,
Safety parameters and other functions can be set up with MR Configurator2.

4. Click!

[0 Inthe future, do not show me this dialog box
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5. Set!

5191 oome v 0t
o

o
! o wxwmﬂ

-

[Pr. PAO1.0_Control mods sslection]

519 B oo e

[Ee—
o1
=

o merg i

P PAO1_Oparaton mds ("6TY) E
I S—  method
mmm_lmﬂ—

[Pr. PA01.0_Control mods salection]

MELSOFT MR GonfiguratorZ

To update the slave parameters with the edited content,
please click "Close with Reflecting the Setting” on the CC-Link
IETSM Configuration screen.

=)= 7. cick

154 CC-Link £ TSN Configuration (Sart /0: 000)
i CC-Link IE TSN Configuration  Edit  View

| comected/pisconnected Modue Detection
Mode Settng:

Cycic Transmission Time (Min.): 50 uw

T i stong

ink IE TSN Module
ink IE TSN Module (Mitsubishi Electri
/Lo

No. Maodel Name.

v B s

MRI5G
MRI5G
NZ26NB1-32D

B 1/0 Combined

@ Analog Input

[ Analoz Output

@ Bridge module(GG-Link IE TSN-AnyWireA
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5. The "Parameter Setting" screen appears. Set

the parameters of the servo amplifier.

Point

This exercise does not cover the
parameter setting.

6. After setting the parameters, click the [ X]
button at the upper right of the screen.

7. Click the [Yes] button to update the
parameters.

8. select [Close with Reflecting the Setting] from
the menu in the "CC-Link IE TSN
Configuration" window.



MELSOFT

Point ;>

GX Works3

‘Warning(s) in the CC-Link [E TSN Configuration.
Are you sure you want to close the CC-Link IE TSN

Configuration window?

P
—

9. Click!

9. Click the [Yes] button.

The content of the displayed warning message is shown in the output window.

In the following case, there is no problem even if a warning appears.

perlifarning#* Unset items exist in Link Device Setting of module Host Station. Please set it if necessary. Host Station NV 02702

B List of servo parameters
The demonstration machine is set as follows.

The following shows the changes from the initial values.

No. Name Setting value Remarks
Station 1 Station 2 Station 3
PA08.0 Auto tuning mode 0:2 gain adjustment | — — Set this parameter to stabilize the motion of axis 1.
mode 1
(Interpolation mode)
PA09 Auto tuning response | — 30 30 Set this parameter to prevent delay in the motion of
axis 2 and axis 3 during synchronous control.
PA14 Movement direction 1:Clockwise or — — Set this parameter to change the motor rotation
selection negative direction from counterclockwise to clockwise depending on
for forward rotation the mounting direction of the motor of axis 1.
pulse input, and
counterclockwise or
positive direction for
reverse rotation
pulse input
PC19.0 [AL. 099 Stroke limit 1:Disabled 1:Disabled 0:Enabled Disable this parameter because axis 1 and axis 2
warning] selection do not have limit sensors.
PDO01.0-7 Input signal automatic | 00000C00 00000C00 — Set this parameter to match the specification of the
ON selection 1 external signal.
PD41.2 Limit switch enabled 1:Enabled only in 1:Enabled only in 1:Enabled only in When the Mitsubishi Electric Motion module is used
status selection the homing mode the homing mode the homing mode as a controller, set this parameter to enable the limit
switch only in the homing mode.
PTO06 Creep speed — — 50.00 Set this parameter to increase the creep speed
during homing of axis 3.
PTO7 Home shift amount — 800000 — Set this parameter to set the travel amount of home
position shift during homing of axis 2.
PT29.0 Device input polarity 1 | — 1:When ON, dogs | — Set this parameter to match the specification of the
are detected. dog sensor.
PT45 Homing method -3:Data set type -33:Dog type (Rear | -33:Dog type (Rear | For axis 1, set this parameter so that homing is

end detection, Z-
phase reference)

end detection, Z-
phase reference)

complete in the motion system because axis 1 does
not require the home position.

For axis 2 and axis 3, set this parameter to perform
homing in the negative direction using a dog
Sensor.
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Applying the module parameters

Apply the parameter settings of the Motion module.

Operating procedure

000:RD78G4 Module Parameter

°E &

finput the Setting Ttem 1o Search i

=7y Requied Settines
Station Type
Netnork. Mo.
Station No/IP Aderess Setting
5§ Basio Settings
@ Network Gonfieuration Settines
Refresh Setting
Metwork. Topoloey
Gommunication Period Settine
Gonnection Device nformation
Slave Station Seting
i Aeplication Settings

Ttem List | Find Result

Tem

o) Wetwark Canfrguration Scttigs
Network Confieuration Settines
) Refresh Settines
Refrech Settings
) Network Topoloey
Network Topology
5 Gommunication Period Settine
(=) Basic Period Settine
Setting in Units of Tus

<Detailed Setting

<Detailed Sstting>

Line/Star

Nat Set

Gommunisation Period Interval Setting (Do not Set it in Units of Tus)  1000.00 us

Gommunication Period Tterval Setting (Set it in Units of 1us) 100000 s
System Reservation Tire 2000 us
Gyclic Transmission Time 50000 us
Transient Transmission Tire 48000 us

= Multiple: Period Setting
Nor mak-Speed x4
Low-Speed 16

et the netwark configuration

1. Click!

Check Restare the Default Settings

6 EXERCISE 1 PROJECT STARTUP
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1. Click the [Apply] button.

Point/®

The parameters are not applied
unless the [Apply] button is clicked.




6.3  Motion Module Setting

Use the "Motion Control Setting Function" screen for parameter settings and programming of the Motion module.

Activating the motion control setting function

The following describes how to activate the motion control setting function.

Operating procedure

1. Select [Parameter] =[Module Information] =
[0000: RD78G4] in the "Navigation" window,
and double-click [Module Extended
Parameter].

Navigation g XI

1.Double click!

2. The "Motion Control Setting Function" screen
appears.

i
L L CDEE T —n

Point/®

If the "Motion Control Setting Function" screen does not appear after double-clicking "Module Extended
Parameter”, the motion control setting function may not have been installed. In this case, install the motion

control setting function.
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Network I/O setting

Register the labels of 1/0 data to be exchanged between the slave devices controlled by the Motion module and the Motion

module through cyclic communication.
Operating procedure

Mavigation g x I

1. Double click!

K fi= Label

Network /O
| No.| IP Address Mode| Name: Device Label Data Type | Labeling Tarest | Data Type | Label Name Gomment I
=4 Tziosa3 WR-J5-G WR_JS G003 |Enitire Device =

Rl [m] Wiord [Unsigned)/Bir | MR_J G103 Water+ | Rwd
R | [m] Word [Signed] MR_J5 G003 Mode--~ | Rt |
Rt O Double Word [Sigred] | MR J5 G 003 Tare | Rn2
Rt O Double Word [Sieried] | MR_J5G_003 Tare | Rwé
Rt O Word [Unsigned)/Bir | MR_J5.G_103 Cont-+ | RWwb
R [m] Word [Unsigned)/Bi- | MR_J5 G103 Positi - | RiWw?
P O Word [Unsigned)/Bi | MR_J5 G109 Negar+ | RiWwi
R O Word [Siened] MR_J5 G_003 Tare=~ | R¥w9
RidwAl =] Double Word [Unsi>=+ | R_J5 G_003 Veloc-~ | FiwA
R O Wiord [Unsigned)/Birs | MRLJE G 003 Gont-+ | RWWG
RiwD [m] Word [Unsigned)/Bi- | MR_J5 5_003 Gont-+ | RWnD
RAWE O Word [Unsiened)/Bir- | MR_J G 003 Gont-+ | RWE
R O Word [Unsigned)/Bir | MR_JE G003 Gont-+ | RWwF
Rt 10 O Word [Unsigned]/Birs | MRLJG G 003 Gont-+ | R 10
R 1 [m] Word [Signed] MR_J5 G_003_ Rt 11| R 11
Rk O Word [Unsigned)/Bi- | MR_J5 G103 Watc- | RWHD
Rt 1 O Word [Siened] MR_J5 G_003_Mode- | w1
Rir2 =] Double Word [Sieried] | R _J5G_003 Posit | w2
Rird O Double Word [Signed] | MR _J5 G_003 Velocr | Rd
RW [m] Double Word [Siened] | MR_J5G_003 Follr | RWHG
R O Word [Unsigned)/Bi-- 3 Statae- | RS
RS O Word [Siened] || Rrg
WA O Word [Signed] - RWA
RWB [m] Word [Unsigned)/Bi- | MRLJ5 G 003 Statu-— | RWE
G O Word [Unsigned)/Bi- | MR_J5 G 003 Statu-— | RWC
RWHD O Word [Unsigned)/Bir" | MR_J5 G 003 Statu-- | RWD
RWE =] Word [Unsiened)/Bir" | WMR_J5 G 103 Statu-— | RWE
RWHF O Wiord [Unsigned)/Birs | MRLJE G103 Staturer | RWHF
RWH 10 [m] Double Word [Unsi=+ | MR_J5 G_003 Curre-~ | RW 10
Rl 12 O Double Word g 12
R 14 = o
Rt 15 i 15 v

Explanation

Register the /0 data for the cyclic communication beteen the mation module and the slave deviee under motion madule

Executing Create Label registers only 'Labeling Tareet’ data to the elobal label list (NW+Gilobal)

Unable to restore the label registration data before creation after executing ‘Greate Label

Edited contents in this window are not saved to the project and are only kept while the projest s open.

After the project is re-opened, the label registration data in the elobal lae! list (NW-Global) will be reflected to the displayed data.

Update Netnork Gonfieuration Info Create Label
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1. Double-click [Network 1/0] in the "Navigation"
window.

2. Select the "Labeling Target" check box of
"RWr15" for the servo amplifier No. 3.

When the check box is selected, the 1/0 data of the

external devices connected to the servo amplifier

are labeled. The labeled I/O data are available on

the Motion module.



Nework /0 o 3. Select the "Labeling Target" check box of

| No.| IP Addess Model Name Device Label Data Type | Laboling Tarest | Data Ty " " H
- 4 10216834 NZ2GNIB1-32D |MZIGN2B1 32+ |Entire Device .
RX0" for the remote 1/0 module (DC input) No
RX0
RX1 t
RK2 [m] Bit 4
RX3 O Bit NZ2IGN2E1.32D 00+ | External input signal X3
B o | IZ2GNIB, 520,00 [Exernl ot siaral X6 When the check box is selected, the 1/0 data of the
O Bit NZ2GN2B1_32D 0 External input signal X5
RHE [} Bit NZ2GN2B1.320 00 | External input sienal XE .
Ra O FEEGHESL 20 0~ | el il X1 external devices connected to the remote 1/0
RX8 [m} Bit NZ2GN2B1.32D 00+ | External input cignal X8
RK9. O Bit NZ2GN2B1.32D 00~ | External input signal X9 .
L) [ N2GNIE 120 00 Extervl put sinel 4 module (DC input) are labeled. The labeled I/O data
RXB O Bit NZ2IGN2E1.32D 00+ |External input signal XB
RAXC [m} Bit NZ2GN2B1.32D 00+ | External input signal XC . .
R0 SR NZIGNZE1 920 06~ | External it sl YD are available on the Motion module.
RKE [} Bit NZ2GN2B1.320 00 | External input sienal XE
RXF O Bit NZ2IGN2E132D 00+ |External input signal XF
RX10 O Bit NZIGN2E1_32D 00+ | Externalinput signal-* 4 i [ ]
R O Bit NZ2GN2B1.32D 00+ | External input signal- - C“Ck the Create Label bUtton'
RR12 [} Bit NZ2GN281.320 00 | External input signal
RX13 O Bit NZIGN2B1320 00+ | External input signal
Rx14 [m} Bit NZ2GN2B1.32D 00+ | Externalinput signal:
RK15 O Bit NZ2GN2B1.32D 00+ | External input signal-
RK16 [} Bit NZ2GN281.320 00 | External input signal
RX17 O Bit NZIGN2E132D 00+ |Externalinput signal:
RX18 [m} Bit NZ2GN2B1.32D 00+ | Externalinput signal:
RK19 O Bit NZ2GN2B1.32D 00+ | External input signal-
RK1A [} Bit NZ2GN281.320 00 | External input signal
RX1B O Bit NZIGN2E132D 00+ |Externalinput signal:
RXIC [m} Bit NZ2GN2B1.32D 00+ | Externalinput signal:
RXID O Bit NZ2GN2B1.32D 00+ | External input signal-
RKIE [} Bit NZ2GN281.320 00 | External input signal
RXIF O Bit NZIGN2B1.32D 00+ | External input signaks | v
Explanation
Reeicter the 1O data for the cyclic communication between the motion module and the slave device under motion module management ac a label.
P e g e T e e 4. Click!
Edited contents in thiz window are not =aved to the project and are only kept while the project is open.
After the project is re-opened, the label regictration data in the elobal label list (MUr+Global) will be reflected to the displayed data.
Update Network Gonfiguration Tnfo

5. Click the [Yes] button.

Motion Control Setting Function

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

Are you sure you want to continue?

5, Click!

6. The network I/O label is created in
[NW+Global1] under [Label] =[Global Label] in
the "Navigation" window.

% NW+Global1 6. Stored!

g Structured Uata
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Axis parameter setting

Creating an axis

The following describes the procedure for creating a new axis.

There are five types of axes as follows. In this exercise, register three real drive axes.

Axis type Description

Real drive axis

An axis that outputs a command using the servo amplifier connected to CC-Link IE TSN

Real encoder axis

An axis that generates a current position from the output pulse of the synchronous encoder connected to the servo
amplifier on CC-Link IE TSN

Virtual drive axis

An axis that can generate a command virtually

Virtual encoder axis

An axis that generates a current position virtually from a variable

Virtual linked axis

An axis that connects FBs of the single axis synchronous control virtually

Operating procedure

Navigation

1. Click!

B & Label

Basic Setting

Data Type [» Axis E
[T -

Detailed Setting
Axis Information
Axis No.

H 2. Set!

Station Address Setting
Axis Type Setting
Control Cycle Setting

Real Drive Axis
Operate in the First Operation Cycle E

gu—' 3. Click!

Cancel

v
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1. Inthe "Navigation" window, right-click [Axis]
and select [Add New Datal].

2. Set the data name and axis information as
follows.

[Setting details]

Data Name: Axis0001 (Default)

Axis No.: 1 (Default)

3. Click the [...] button in Station Address Setting.



Ervm— X 4. Select the servo amplifier with the IP address
"192.168.3.1", and click the [OK] button.

©
4

Set the station address to link the
servo amplifier defined in the
network configuration and the axis
information of the axis parameter.
In the station address setting, use
the IP address set in the "CC-Link
IE TSN Configuration" window.

5. Setthe axis type and control cycle as follows.

New Data *®
Basic Setting [Setting details]
e WA Axis Type Setting: Real Drive Axis (Default)
: Control Cycle Setting: Operate in the First Operation
Detailed Setting
x':;‘:"’""‘“' : Cycle (Default)

Axis Parameter Constant

6. Click the [OK] button.

H 5. Set! 7. Setaxis 2 and axis 3 in the same way as
follows.

Real Drive Axis
Operate in the First Operation Cycle

Axis Type Setting

| o |k@e= 6. Click!

Data Name Axis0002 (Default) Axis0003 (Default)

Axis No. 2 (Default) 3 (Default)

Station Address Setting 192.168.3.2 192.168.3.3

Axis Type Setting Real Drive Axis (Default) Real Drive Axis (Default)

Control Cycle Setting Operate in the First Operation Cycle (Default) Operate in the First Operation Cycle (Default)
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Axis parameter setting

When the created axis data is double-clicked in the "Navigation" window, the Axis Parameter Setting screen is displayed.

The axis parameters of the demonstration machine are set as follows. The following shows the changes from the initial

values.
Item Description Setting value
Axis0001 Axis0002 Axis0003
Axis Station Address Setting Set the IP address of the servo 192.168.3.1 192.168.3.2 192.168.3.3
Parameter amplifier.
Constant o . e . — —
Upper Limit Target Assign the limit sensor installed at the [VARIMR_J5_G_003_
Signal upper limit of the moving range to an Digitallnputs.1*1
external signal.
Signal Specify the signal logic. 1:Detection at 1:Detection at 1:Detection at FALSE
Detection FALSE FALSE
Method
Lower Limit Target Assign the limit sensor installed atthe | — — [VARIMR_J5_G_003_
Signal lower limit of the moving range to an Digitallnputs.O*1
external signal.
Signal Specify the signal logic. 1:Detection at 1:Detection at 1:Detection at FALSE
Detection FALSE FALSE
Method
Axis Driver Unit Conversion Set the numerator to convert the 1925160336 67108864 67108864
Parameter Numerator command unit of the motion system to
the command unit of the driver.
For the setting method, refer to the
following.
==~ Page 89 Driver unit conversion
(Electronic gear)
Driver Unit Conversion Set the denominator to convert the 3157879 360 7999
Denominator command unit of the motion system to
the command unit of the driver.
For the setting method, refer to the
following.
I=~ Page 89 Driver unit conversion
(Electronic gear)
Homing Required or Not Set whether homing is required or not. | 0: Homing Not — —
Required
Start Permission at Homing Set whether or not the axis can be 1:Enabled — —
Uncompleted started if homing is not complete (if the
homing request is TRUE).
Stop Signal Position Command Unit Set the position command unit to be um degree um

used for motion control.

*1 The global labels are used for the upper limit signal and lower limit signal.
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Driver unit conversion (Electronic gear)

The following shows the setting example of the driver unit conversion numerator/denominator.

B Mechanism of the electronic gear
+ Ball screw
67108864 [pulse]

Reduction ratio 1/2

Item Setting value
Servo motor encoder resolution 67108864[pulse]
Ball screw lead 10000[um]
Reduction ratio 1/2 (Load side [NL] / Motor side [NM])
When the motor rotates two revolutions, the load-side ball screw rotates one revolution.

Diriver unit conversion numerafor Number of encoder pulses 67108864 B 67108864
10000 x 1/2 5000

Driver unit conversion denominator — Movement amount x Reduction ratio
« Driver unit conversion numerator = Number of pulses per revolution 67,108,864
* Driver unit conversion denominator = Travel amount per revolution 5000

B Electronic gear setting
The following describes the setting procedure for the electronic gear.

Operating procedure

1. Click the [...] button for Axis0001 under "Axis

Axis Parameter Setting =
E Settine Hem " " . . .
I Parameter" ="Driver Unit Conversion
e
" n H H H
. = N B S N T S Numerator" or "Driver Unit Conversion
“F [E1 Axis Parameter Expands it 3 italizati e &
- Axic Parameter -~ - Acceleration Limit Value 21474636470 pulse/s™2 2147483647.0 pulses/s™2 2147483647.0 pulse/s™2 H n o n H H n
st it b | || Cpoin ekt o St Al 161 Ot Surch1évr ety e et Denominator” in the "Axis Parameter Setting
Operation Selection at Gommand In-position Width 1000 pulse 1000 pulse:

Gommand In-pos tion Deceleration Limit Value 21474635470 — T i
pulse/s 174148710 s d
ecatn Lo ol Decelertin Lt Vs s = el window.
ivercoamesin | I . Click!
FAT viver Linit Gonversion Denaminator 1 pule bul?

Forced Stop Signal 1= ) i Sl

Homing Required or No. - 1 Signal
- Jerk Limit Value - Torest

Operation Setting at O ~ Sianal Detestion Method ODetection st TRUE #Detestion at TRUE Detestion at TRUE
+ Start Permission of Ho ~ Gompensation Time s s s

Deceleration at Stop  Fiter Tine s s

Stop Selection at Dece Horing Regired or Mot THoming Required wired IHaming Required

Stop Selestion at Stop
Stop Selection at H/W
Process Selection at 51
Stop Selection at 5/
Driver Gommand Disca
Stop Signal [Real Drive Axis]

Tareet Position Inside Motion System [controller unit] x Driver Lnit Gonversion Mumerator / Driver Linit Conversion Denominator

Acis Fr Drive_UnitGonyRatioNum ~
et the numerator 1o convert the command unit of the mation system to that of the driver

~ Software Stroke Limit | = Target Position Inside Driver [driver unit
Software Stroke Limit Please set correspanding values, . the resolution per motor revolution as the driver it conversion numerator and the
- Softmare Stroke Limit L, | | movement amount at that paint in contraller unit as the driver unit conversion denaminator.

< >

o L AT Restore the Defalt Settines With Selected | Wite Variables | | Read Varieblos
em Lis

FApply
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2. Set!

Electronic Gear Setting Axis0001
elect the machine components, and enter tNachine data to automatically set the axis parameters

Machine Components :

Position Command Unit um v

to

i
[ Calculate reduction ratio by teeth or diameters

67108864 | [pulse/rev]

Outer Diameter of Roll (DR)

Reduction Ratio (NL/NM) =

Encoder Resolution

Setting Range

Calculate Axis Parameters

3

Calculation Result

Axis Parameters [ Positiof CERETEM Unit
Driver Uit [rversion Numer ator

rside is calculated as 1:1.

As aresult of calculati tamount.

3. Click!
Applying the calculati

theerror forevery — (m

uperforms about 00 mm]

Gancel

Electronic Gear Setting Axis0001
Entry

Selectthe macl , and enter automatically set
(position command unit, driver urit conversion numerator and driver unit conversion denominator).

Machine Components :

Conveyor <
Position Commiand Unit um v
Outer Diameter of Roll (DR) 35039.556] [um]

Reduction Ratio (NL/NM) =

(I )

[ Calculate reduction ratio by teeth or diameters

67108864 [pulse/rev]

Encoder Resolution

Setting Range

| RS

B + Calculate Axs Parameters

Calculation Result

s Parameters | Position Gammand Unit um
182516036
167870

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

Driver Uit Gonversian Numerator ]
Driver Uit Conversion Denominator per Driver Unit Command

<—| 4. Display!

A5 2 resull of Calculation, no ertor 0CCurs In the movement amount.
Applying the calculation result above,

0] fum] 00[um)

the error for every ovement amount) youperformis about

Click 0K to reflect to the axis parameters.

oK Gancel

5. Click!

Motion Control Setting Function

Reflects the calculation result to the axis parameters.

Values currently set will be deleted and updated to the values

Are you sure?

of calculation result.
> —
|

6. Click!

6 EXERCISE 1 PROJECT STARTUP
6.3 Motion Module Setting

2. The "Electronic Gear Setting" screen appears.
Set the items as follows.

[Setting details]

Machine Components: Conveyor

Position Command Unit: um

Outer Diameter of Roll (DR): 35039.556

Reduction Ratio (NL/NM): 1/1

Calculate reduction ratio by teeth or diameters: Not

select

Encoder Resolution: 67108864

3.

Click the [Calculate Axis Parameters] button.

The values of the numerator and
denominatorconverted into the driver unit are
displayed in Calculation Result.

Click the [OK] button.

Click the [Yes] button.



PR— a 7. The converted values are displayed in "Driver

ng Item List

— T Unit Conversion Numerator" and "Driver Unit
o [ e mewm [ enm 5 Conversion Denominator” in the "Axis

“E B2 | Axis Parameter at axis variable initialization porting &

=3 Pz Parameter - Acceleration Limit Value 21474836470 um/s 72 21474836470 pulee/s2 21474836470 pulse/s™2 H " H
et L v | | Opaatin St St Al (e Svtedl o (ot S v (et St Parameter Setting" window.
Operation Selection at Command In-position Width 100.0 um 1000 pulse 1000 pulse.
Command In-position ¥
Deceleration Limit Val. H H H
s by ety BT g ] | e ouse Set axis 2 and axis 3 in the same way as
Driver Unit Gonversion Driver Unit Conwersion Denominator 3157579 um 1 pulse 1 pulse

Forced Stop Signal

Fomine Pesred o N = follows.

Jerk Limit Valie Tareet
Operation Satting 3t O Signal Detection Methad 0Detestion st TRUE Uhetestion st TRUE (:Detestion at TRUE
Start Permission at Ho e ——— W 00s s 00s
ngE‘;'T“j" ot ?‘SD Filter Time 00s s [
o8 Selestion at Deee.
o e Homing Reauired or Not tHomine Reaired tHomine Feauired tHoming Feauired .

B
Process Selection at &

Axis Pr Drive_Ln tGonvRatio Num

~
Stop Selection at S/ Set the numerator o convert the command unit of the mation system o that of the diver.
Driver Gommand Disca
Stop Siensl [Real Drive Axis]
cotonn Sticke Limit || | Terest Position Inside Wotion System [oontroller unit] x Driver Unit Gonversion Numerator J Driver Urit Conversion Denominator
cftware Stroke Limi = Tareet Position Inside Driver [driver unit]
Software Stroke Limit ~ Please se! corresponding values, eg. the resalution per motor revalution as the dfiver unit conversion numerator and the
Software Stroke Limit |, | | Mvement smount a that pint n cors ler unit 2 the iver it conversion denaminator
Softnare 5 i v

< >

Hom Lt TR Restare the Default Settings With Selected | White Variebles | | Rsad Variables
e Lis

Apply.

Item Axis0002 Axis0003

Machine Components Rotary Table Ball Screw, Horizontal

Position Command Unit degree um

Ball screw lead — 7999.0

Encoder Resolution 67108864 67108864

Applying the axis parameters

Apply the axis parameter settings.

Operating procedure

JE—— o 1. After setting the parameters for each axis, click

the [Apply] button.
o ] ] S P e [Apply] butto

- Tem T A 0001 A 0002 A 0008 A
UF BT =

- ocis Parameter " frsis Mo 1 2 H P oin t/‘

Accsleration Limit Val porting to

i abin i | | G e S Note that the parameters are not

Gommand I-position ¥ #ixis Type Setting (Real Drive Axis Real Drive Axis (:Real Drive Axis
Deceleration Limit Valu
=1 Upper Limit Sisnal

oo ot o | | 52 applied unless the [Apply] button is

Forced Stop Signal Target [VARIMR_J5 G 003 Digitalln .

Homine Required or No Signal Detection Method f:Detection at FALSE f:Detection at FALSE T:Detection at FALSE Cl |Cked
Jerk Limit Value Compensation Time s 00s s

Operation Setting at O Filter Time 00s 00s s

Start Permission st Ho
Deceleration at Stop

Stop Selection at Dece
Stop Selection at Stop Target [VARIMR_J5 G_003 Digitalln

Stop Selection at H/W
1. Click!

=) Lower Limit Signal
= Sienal

Pracess Selection at S
Stop Selection at SA
Driver Gommand Disca

i PrStartabledtlnhomed
Set whether the axis can be started or not when the hamine is uncompleted (when the homine recued

Stop Signal [Setting Ranee]
Software Stroke Limit || || $Rissbled

Software Stroke Limit
Software Streke Limit L,

< >

Restore the Defalt Settings With Selested | Whits Varisbles | | Read Variables
Hem List  Find Result
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Label setting

There are two types of labels: local labels and global labels.

Use local labels or global labels depending on the application.

Label Description

Local label

« Available only in a single program

Global label

« Available in all programs
< Available as a public label

Creating a label

Labels must be created to make a motion control program and perform motion control.

This exercise does not cover the creation of labels.

The following provides an example procedure for creating a new global label.

Operating procedure

Navigation 8 X]

T | |

FB/FUN
(ELE

Glohal | ahel

1. Double click!

pR

® (& Structured Data Types

%

Initial Walue

Data Tvpe Class
1 G btest AR_GLOBAL

R »

2.Enter! 3. Click!
92 6 EXERCISE 1 PROJECT STARTUP
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1. Inthe "Navigation" window of the motion
control setting function, double-click [Global]
under [Label] =[Global Label].

2. The Global Label Setting screen appears.
Enter a name in "Label Name".

3. Click the [...] button in "Data Type".



Data Type Selection

Target(L)

Type Category

(®) Simple Types

red Data Type

Select!

4.

Element

] ARRAY

String(32)

String [Unicode] (32)

Timer
Counter

Long Counter
Retentive Timer

I nnn D etantive Timar

£

Double Ward
FLOAT [Singld

Select "Simple Types" in Type Category in the
Data Type Selection window.

Select a data type in "Data Type" and click the
[OK] button.

5. Click!

Cancel

B Global label type

The following table lists the types of global labels.

Data name Description
Global Stores global labels created by users. Enable the public labels.
En+Global A group for definition of the ENUM enumerator.
No operation is required because the system is automatically registered in this group.
Sys+Global A structure that stores data related to the system. Enable the public labels.
Ax+Global It is automatically registered when an axis is set in the motion control setting function.
No action is required on the label editor.
Prg+Global It is automatically registered when a program is created in the motion control setting function.
No action is required on the label editor.
Gr+Global It is automatically registered when an axis group is set in the motion control setting function.
No action is required on the label editor.
Prf+Global It is automatically registered when the profile data is registered in the motion control setting function.
No action is required on the label editor.
NW+Global1 It is automatically registered when the labeling is registered in the network /O setting in the motion control

setting function.
No action is required on the label editor.
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Public label

By publishing global labels and structure members, they can be used as module labels by the CPU module.
In addition, data to be monitored such as position and speed are defined as variables (labels) with fixed names in the Motion

module.
CPU module Motion module
Label setting
Module label name Data type
RD78_0010 M+RD78_0010
Buffer memory Label memory

(Public label area)

Refresh memory
(Module label assignment area)

RD78_0010 bLabel1 bLabel1
.bLabel1 wlLabel2 wLabel2
.wLabel2

Refresh timing specified Buffer memo
in the Module parameter (Motion) Fyefresh cyclrey

Sequence program

}—l 1 RD78_0010.bLabel

When public labels are used, the following memory areas are used to refresh data.

Location of memory Name Refresh timing
CPU module Refresh memory (Module label assignment area) Specified by the module parameter (motion).
Motion module Buffer memory (Public label area) Buffer memory refresh cycle

Registering a public label

The following describes how to set a global label as a public label.
This exercise does not cover the public label settings.

Operating procedure

“Nevigation 5 x] 1. Inthe "Navigation" window of the motion
SEdEE - control setting function, double-click [Global]
under [Label] =[Global Label].

1. Double click!
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Labe| Mame

Data Type

Glass

1 [Ghtest

Bit

WARGLOBAL

: |

READ (Mation =>,

A

2. Set! 3. Select!

Applying public labels

2. Select the label to be set as the public label
and set "Public Label" to "Enabled".

3. Select "Motion Control Attribute” to determine
the direction of label refresh.
* Writing from the CPU module to the Motion
module: WRITE (=> Motion)
» Writing from the Motion module to the CPU
module: READ (Motion =>)

Point/®

The motion control attribute must be
set to use user-created global labels
as public labels.

Reflect the generated public label information to the project on the CPU module.

After applying the public labels, they are automatically registered as module labels to the CPU module.

Operating procedure

Convert | View Online

= 4B
l &

Debug Tool W

Ed

Rebuild All

Shift+ Alt+ F4 H

1. Click!

Worksheet Execution Order Setting...

Setting...

Public Label Area Capacity Setting...

Reflect Public Labels

\%

Rebuild All

Conversion Setting

Execute rebuild with the following settings.
Please check details in Options.

| Rebuild all pregrams in the Project.

Options

Do Mot Use the Same Label Name in Global Label and Local Label

Convert | View  Online

J‘EJ Convert(B)
gﬁ] Rebuild All

Worksheet Execution Order 5etting...

Setting...

Reflect Public Labels

j =] 2. Click!
Debug Tool W
Fd
Shift+Alt+F4
H 3. Click!

v

1. Click [Convert] =[Rebuild All] from the menu of
the motion control setting function.

2. Click the [OK] button.

3. Click [Convert] =[Reflect Public Labels] from
the menu.
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Motion Control Setting Function

o Reflect public labels.

the public label setting as module labels.
Are you sure you want to continue?

Caution

conditions.
-Too many labels.

Yes

Register the 'enabled’ global labels/structured data types in

It may take several minutes to reflect at the following

-Too many windows of reflection targets have been opened.

4. Click!

Meotion Control Setting Function

The public label reflection was completed.
Please check the sequence programs.

ensure data consistency between the two.

[PLC CPU]

- Module parameters

- Global labels

- Sequence programs [only when changed)

[Motion Module]
- Global labels

After executing conversion at the PLC CPU side, please write
the following data to the PLC CPU and the motion module to

5. Click!

o

Convert | View Online Debug Recording

E Convert(B) F4

Online Program Change Shift+F4
Rebuild All Shift+Alt+F4

6. Click!

Check Syntax 3

Program File Setting...

Worksheet Execution Order Setting...

Setting...

Element Selection

| (Find POU) |8 85 g4 | &

Lo ¢ | G| v o K| ar

Display Target: All

= Module Label

= )i 0000:RD78G4
= ) RD78_0000
€, RD78_0000

. Global

4 7.0

96 6 EXERCISE 1 PROJECT STARTUP
6.3 Motion Module Setting

4. Click the [Yes] button.

5. Click the [OK] button.

6. cClick [Convert] =[Rebuild All] from the menu of
GX Works3 to display the "GX Works3" screen
and use the public labels on the CPU module.

7. They are registered to Module Label in the
Element Selection window.



How to use public labels

The following describes how to use the public labels on the CPU module.

Operating procedure

Element Selection 1 x
| (Find POU) EX-NE
L~ L | G| v o X |
Display Target: All v
= Module Label
1/ 3E00:RO8CPU

= )i 0000:RD78G4
= [Ji RD78_0000
€ RD73_0000

g
' gﬂ_btest 1. Select!

EOFEATIER
I}{DI htezt1
11
O eeapy
S

Pointp

1. Selecta public label in [RD78_0000] under
[Module Label] =[0000:RD78G4] on the
[Module] tab in the Element Selection window,
and drag and drop it.

2. It can be used in the program on the PLC as
shown on the left.

When the public label of the Motion module is accessed by the PLC CPU, "module + start I/O No." is added at

the beginning.

(Ex) When specifying the label of axis 1 (Axis0001)

RD78_0000.Axis0001.AxisRef
L

Member
Axis label name
Module + Start I1/0O No.
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7 EXERCISE 2 POSITIONING CONTROL

This chapter describes the single axis manual control (JOG operation), homing control, single axis positioning control, and

single axis continuous positioning control.

7.1 Exercise

Create a motion program to perform the following operation.

Single axis manual control (JOG operation)

In JOG operation, while the JOG forward rotation command or JOG reverse rotation command is being input, the command is
output from the servo system to the axis and the axis moves in the commanded direction. When an input signal is detected by
either of the limit sensors installed at both ends, JOG operation stops and an error occurs.

JOG operation of axis 1 JOG operation of axis 2 JOG operation of axis 3
qﬁo
I Limit sensor
lf I A ::l Limit [ ]

.—H sensor % :

I I - direction 1 :E + direction
- direction H :
+ direction

Homing control

In homing control, a machine home position is determined.

None of the address information stored in the motion system or driver is used at this time.

When homing starts, axis 3 moves in the negative direction. Homing ends when the home position is determined to have been

reached based on the input signal from the dog sensor.
After homing, the mechanically determined position is regarded as the "home position", which is the start point of positioning
control.

Homing operation of axis 2 Homing operation of axis 3

Home position

qHome positionl - direction

Dog sensor T Dog sensor

Q ) Q )
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Single axis positioning control

Single axis positioning control executes positioning to the specified position by using address information.

There are two types of single axis positioning control: absolute positioning control and relative positioning control. Specify the
travel distance for relative positioning control, and specify the target position for absolute positioning control.

If relative positioning is performed when axis 1 is stopped at 50 mm and the target position is set to 40 mm, the axis will be

positioned at 90 mm.

If absolute positioning is performed with the same setting, the axis will be positioned at 40 mm.

Relative positioning operation of axis 1

Moves 40 mm in the plus direction

T -
Current stop position Stop position

(50 mm) when the positioning is
completed (90 mm)

Absolute positioning operation

|
Moves10 mm in the minus direction
«—
Q F—7 >

Stop position —
when the positioning is
completed (40 mm)

|_ Current stop position
(50 mm)
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Single axis continuous positioning control

By setting the multiple start (buffer mode), multiple motion control FBs can be continuously executed without stopping.
When axis 1 is stopped at the home position (0 mm) and the target position is 40 mm, single axis continuous positioning
control is performed as follows.

1. Relative positioning is performed to move the axis to the 40 mm position.
2. Fromthe stop position (40 mm), relative positioning is continuously performed by multiple start (buffer mode) to move the

axis by 80 mm, twice the movement amount of the target position setting. The red workpiece is stopped at the 120 mm
position. This completes single axis continuous positioning control.

3. Atter the completion of single axis continuous positioning, the workpiece is positioned to the home position (0 mm) by
absolute positioning.

First continuous positioning operation of axis 1 Second continuous positioning operation of axis 1
(Relative positioning) (Relative positioning)

Moves 40 mm in the plus direction Moves 80 mm in the plus direction
fomm3 ¥ > Q@ D
Current stop position Stop position when the positioning Current stop position  Stop position when the positioning is
(0 mm) is completed (40 mm) (40 mm) completed (120 mm)

Absolute positioning operation of axis 1

Moves 120 mm in the minus direction

o Tj

Stop position when the positioning Current stop position
is completed (0 mm) (120 mm)
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7.2 Opening a Project

"school_Motion.gx3" contains the configured parameters and GOT control programs prepared for this exercise.
Program the Motion module with the motion control setting function.

Operating procedure

e 7 x| 1. Open school_Motion.gx3, select [Parameter]
=[Module Information] = [0000: RD78G4]
from the "Navigation" window, and double-click
[Module Extended Parameter].

1. Double click!

2. The motion control setting function is activated.
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7.3 Creating a Program for the Motion Module

Creating a program block

In the project to be used in this exercise, some program blocks are already prepared.

To create a new project, follow the steps below.

Operating procedure

Navigation

2. Click!

Program Setting...
Expand/Collapse Tree  »

Mew Data

Basic Setting
Data Type

(Data Mame)

Detailed Setting
Program Configuration
Program Language 3_ Set!
Program File
Execution Type Meormal
Program File of Add Destination <Same as data name>

4. Click! o]
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1. Inthe "Navigation" window of the motion
control setting function, right-click [Normal]
under [Program].

2. Click [Add New Datal].

3. Inthe New Data window, set a data name.

4. Click the [OK] button.



Navigation 7 x 5. The program block is added to the Navigation

E | i | # window.

d-on Data

0
= ™ Program
iy Initial
= Al Normal
W st
E

5T

5. Add!

Preset program blocks

The following table lists preset program blocks.

B i Program
ff1 Initial

= ff Normal

[+ ]:ﬁ ServoON_log ()

[ +] ]_.rﬁ Homing <1— )

i [{ll Positioning <—— ey

[+] ]-:Ei ContinuousPositioning < o)

[ +] ]_:Ei SynchronousDemo] <r—puul®)

[ +] ]-:Ei SynchronousDemod <r—guulCl

i [ ErrorReset <———— Saye
No. Name Description
(1) ServoON_Jog Create a program for servo ON and JOG operation.
(2) Homing Create a program for homing control.
3) Positioning Create a program for positioning control.
(4) ContinuousPositioning Create a program for single axis continuous positioning control.
(5) SynchronousDemo1 Create a program for 2-axis synchronous control.
(6) SynchronousDemo2 Create a program for 3-axis synchronous control.
(7) ErroReset An error reset program is prepared.
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7.4 Positioning Control Program

Create a positioning control program using the following motion control FBs.

Type FB Description
Administrative | MCv_AllIPower Performs servo ON for the real drive axes connected to the servo system.
Motion MCv_Jog Performs JOG operation at the command velocity.
MC_Home Performs homing of the specified axis.
MC_MoveRelative Sets the relative movement amount and executes positioning.
MC_MoveAbsolute Sets the absolute target position and executes positioning.

Servo ON

FB name: MCv_AlIPower

This FB switches all axes to the operation possible state and performs servo ON for the real drive axes connected to the servo
system.
The following shows the details of MCv_AllPower.

MCv_AlIPower(
Axis:= ?AXIS_REF? ,
Enable:= ?BOOL? ,
ServoON:= ?BOOL? ,
Busy=> ?BOOL? ,
Error=> ?BOOL? ,
ErrorID=> ?WORD?

)

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
All Axes Operation Possible 10 4 Subroutine type Real-time execution

Setting data
B 1/O variable

/0 variable | Name Data type | Input Setting Default Description
import range value
Axis Axis information | AXIS_REF At start — Can be When MCv_AllPower (All Axes Operation Possible) is
omitted used in the Motion module, this variable can be
omitted.

The setting is ignored.

When MCv_AllPower (All Axes Operation Possible) is
used in the CPU module, this variable sets 10 No.
(StartlO).

Axis No. (AxisNo) is ignored.

=5~ Page 45 AxisName.AxisRef. (Axis information)

B Input variables

Input Name Data type | Import Setting Default Description
variable range value
Enable Enable BOOL Always TRUE, FALSE FALSE When this variable is set to TRUE, axis control is

enabled and the axis status switches to the operation
possible state.

When this variable is set to FALSE, axis control is
disabled and operation possible state of the axis is

cancelled.
ServoON Servo ON BOOL Always TRUE, FALSE FALSE When this variable is set to TRUE, the servo ON of the
request axis is requested.
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B Output variables

Output variable Name Data type Default Description
value
Busy Executing BOOL FALSE This variable becomes TRUE when MCv_AlIPower (All
Axes Operation Possible) is executed.
Error Error BOOL FALSE This variable becomes TRUE when an error occurs.
ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error

code. For details of error codes, refer to the following.
[IMELSEC iQ-R Motion Module User's Manual
(Application)

Processing details

 This FB initializes the information of all axes and switches the axis status to the operation possible state.

» When the Enable (Enable) and Servo ON request (ServoON) inputs are set to TRUE, all axes are switched to the operation
possible state.

» When the processing is started, Executing (Busy) becomes TRUE.

» When using this FB for the Motion module, ignore the setting of Axis information (Axis). When using this FB for the CPU
module, set I/O No. (StartlO) of Axis information (Axis). For specifying I1/0 No., refer to the following.

[TIMELSEC iQ-R Programming Manual (Motion Control Function Blocks)

* When an error occurs in MCv_AllIPower (All Axes Operation Possible), Error (Error) becomes TRUE and the error code is
stored in Error code (ErrorID). For details of error codes, refer to the following.

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

» The servo ON/OFF status and the driver status of all real axes can be switched as follows by inputting Enable (Enable) and

Servo ON request (ServoON).

Input variable Servo ON/OFF status Driver status
Enable (Enable) Servo ON request (ServoON) (AxisName.Md.Driver_State)
TRUE TRUE Servo ON 6:Operation Enable
FALSE Servo OFF 5:Switched On
FALSE TRUE Servo OFF 3:Switch On Disabled
FALSE Servo OFF 3:Switch On Disabled

« If the real axis is rotated by external force during the servo OFF state, the follow up processing is performed.

* The servo ON/OFF control can be operated regardless of the control mode. The control mode during the servo OFF state
depends on the specification of the driver.

+ Since MCv_AlIPower (All Axes Operation Possible) is sent to the driver while a drive unit error is occurring, there is no need
to turn Enable (Enable) and Servo ON request (ServoON) from FALSE to TRUE again.

Point}s3

To execute servo OFF individually when using MCv_AllIPower (All Axes Operation Possible), use MC_Power
(Operation Possible) together.

When MCv_AllPower (All Axes Operation Possible) and MC_Power (Operation Possible) are used together,
the MC_Power (Operation Possible) command is given priority.
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Creating a motion control FB

The following describes the procedure for creating the program shown below.

Create the program in the program block "ServoON_Jog".

13

Servo ON/JOG operation
JfSwitch to the axis operation enabled state
MCw &1 I Pawer 1
Enahle:= TRUE ,
ServolN:= G_hSYONCHD
Busv=> hPowerBussy

B Labels used

The following table lists the global and local labels used in this program.

Category Label name Data type Class Public label | Description
Global label G_bSVONCMD Bit VAR_GLOBAL | Enable Servo ON request
This bit is turned on/off by the program for the PLC CPU.
Tapping "Servo ON M60" on the GOT turns on the servo
ON request.
Local label bPowerBussy Bit VAR — FB is running.
H How to input a motion control FB
The following describes how to input a motion control FB.
For categories of motion control FBs, refer to the following.
[=5~ Page 34 Type of motion control FB
Operating procedure
1. From [Administrative] under [Motion Control

1.Drag and drop!

ELEFTIEEE
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Function/Function Block] in "POU List" in the
Element Selection window, drag and drop
[MCv_AlIPower].



2. The Undefined Label Registration window

Undefined Label Registration *

appears. Enter the FB label name and
Notdefined as global label orlocl labdl,

e By Tl registered destination, and if necessary, enter
Label Name Cv W
Label Setting Information the comment.
red . .
Beminotin | LocalLabel(ServoON_tog) o Leave this setting as default.
Class VAR ~
Data Type [NCy_APower | 3. Click the [OK] button.

Constant

comment | |

| Openthelabel editor and setthe label details
after registering label information.

3.Click! =P EZ

Point}3

Line breaks and indents can be inserted in the FB as desired.

B Inputting I/O signals
Change some strings such as "?AXIS_REF?" and "?BOOL?" to the input values and labels.

Operating procedure

MGy &1 1Power 1( 1. Delete "?BOOL?" on the right of "Enable:=".

bwisi= THEIS RES

1.Delete!

Error=» ZROOLT
ErrorlD=» TYORDT

1

z

3

4 i W
5 Busw=r PROOLE .
i

]

B 1;

MGy &1 IPawer_I{ 2. Enter "TRUE".
haisi= 7 7,
Enable:=QTRUE 2.Enter!
servoOi:= TROOLT
Busy=> ZROOLY. ,
Error=> TROOLT
ErrorlD=> ZH0ORDT

v

MCy &1 1Power 1€ 3. Delete "?BOOL?" on the right of "ServoON:=".
focisr= TARLGLREEL

Enahle:= TRUE
‘—‘ 3. Delete!

OO =1 D0 CT e OO O —

Error=» .
ErrorlD=> ZWORDY

00 =1 O CT e OO D —

1

%
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sHCv_A 1 I Power 1 4. Enter"G_b".

1
g Eﬁ;;; T Lo 5. select "G_bSVONCMD" from the list of
4 Se r\rn[]h.l 5= , registered label options.
g E”SV:>> LRHULCT@ 6 brositionError BOOL A = P
rerTs AR | oint
L oy G Tapping "Servo ON ME0" on the

GOT turns on G_bSVONCMD as
well.

% G_bSyncCMD_Demo2 BOOL
& G_bSyncDone_De... BOOL

& G_bsyncDone_De... BOOL
& G_bSynchroiError  BOOL
€& G_bSynchrozError  BOOL
% G_bSyncStop_Demo1 BOOL
& G_bSyncStop_Demo2 BOOL v

Setfing...
Ill) ?ll H " = n

15 WGy &1 1Power 1€ 6. Delete "2BOOL?" on the right of "Busy=>".
2 huisi= 2ARLS.REED ,
3 Enahle:= TRIE,
4 Servaollzz 0 —
5 Busw=> 6. Delete!
b Error=>
7 ErrarlD=>
B 1;
10 MOv_ATIPover_1{ 7. Enter"b".
2 fxist= PAXISREED
3 Enable:= TRUE , 8. select "bPowerBussy" from the list of
4 5 am G L5
B eiélit 7.Enter! registered label options.
h Error = bJogEr -
; E rror Ie= 5 blogError_2 BOGL

! 5 blogError_3 BOCL

¥ BOOL_TO_DINT  DINT  Convert BOOL type data to DINT typ...
¥ BOOL_TO_DWORD DWORD Convert BOOL type data to DWORD t...
FBOOL TOINT  INT  ConvertBOOL type data to INT type ...
FBOOL TO TIME ~ TIME  Convert BOOL type data to TIME typ...

onvert B ty...
‘;é bPowerBussy BOOL 8_ Select!
| tting...
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B Omitting 1/0 signals

Input signals for FBs not changed from the default values or not used can be omitted.

Operating procedure

WGy & |FPower | 1. Delete Axis, Error, and ErrorID.

l stz ShRLG REFT
nablei= ,
ServoON:= G_hEYONCMD , | 7.Delete!
= ,

Errar=> TROOLY
ErrorlD=> 7 ?

MGy &1 IPower 16 2. Delete "," at the end of the FB as it is
Enable:= TRUE , unnecessary.

ServoON:= G_hSYONCHD
Busy=> anwerBussyBH 2 Delete!

\%

7 E— Servo ON/JOG operatjon------ 3. Add comments and indents as necessary.

00 =—] T 0T e GO [0 —

T e OO O —

SfSwitch to the axis operation enabled state
WCw A1 [Power_1¢

Enahle:= TRUE ,

Servo0N:= G_hSYONCHD

Busv=> hPowerBussy

=] 7 0N e OO O —

N
B PLC READY
Set the PLC READY (Y0) ON and all axes servo ON/OFF. When PLC READY [YO0] turns on, READY [XO0] is turned on.

Turning on READY [X0] and servo ON [M60] is used as the all axes servo ON signal.
The global label in the Motion module is used as the module label of the CPU module to send the start signal to the Motion

module.
[PLC CPU]
Thifialize
Sh400 1 A
i | i | O—
@ Almayz OM Synchronization flag FLZ READY
RO7E_ 00005
# MED BSWONGMD™
i | i | {o—
U8 Reapy Servo ON
request
M1
—

[Motion module]

fr--—- Servo ON/SJOG operation------

JfSwitch to the axis operation enahled state
MGy A1 [Power _1( The servo ON start signal from the PLC CPU triggers
Enable:= TRUE , turning on of G_bSVONCMD and executes all axes ON.

(ServoON:= G_hSYONCHD )
Busv=> bPowerBussy

=] 0 LT e OO D —

1
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Writing to the programmable controller

Write the sequence program and motion control program to the PLC CPU and Motion module.

B Converting programs
After creating a program, convert all data in the program.
Convert the sequence program in GX Works3, and convert the motion control program in the Motion Control Setting Function.

This exercise uses the prepared sequence program and does not require the conversion of the program for the programmable
controller.

Operating procedure

ot 1. Click [Convert] = [Rebuild All] from the menu
= e £y of the motion control setting function.
lﬁl Rebuild Al Shift+ Alt+F4 1. Click!
Worksheet Execution Order Setting...

Setting...

Public Label Area Capacity Setting...
Reflect Public Labels

2%

b Al » 2. Click the [OK] button.

| Rebuild all programs in the Project.
Conversion Setting

o Execute rebuild with the following settings.

Please check details in Options. Options

Do Not Use the Same Label Mame in Global Label and Local Label

2. Click! =] ==

Point >

When a public label is used, click [Convert] = [Reflect Public Labels] from the menu of the motion control

setting function to apply public labels to the PLC CPU. Apply public labels before creating a program of the
PLC CPU.

This exercise uses the pre-registered labels and does not require public labels to be applied.
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B Writing
Write the sequence program to the programmable controller using MELSOFT GX Works3, and write the motion control
program to the Motion module using the motion control setting function.

Operating procedure

“Oniine | Debug | Recording  Diagnostics 1. Click [Online] = [Write to PLC] from the menu
Current Connection Destination... of MELSOFT GX Works3.

H \Write to PLC... 1. Click!
Erl Wi ..
Remote Operation(5)...

Z X 2. The Online Data Operation window appears.
Select the items to be written.

Online Data Operation

Displsy  Setting  Related Functions

R - S~ R - ST -
3. Click the [Execute] button.

Open/Close AlT) Deselect Al(N) # CPU Built-inMemory B SD Memory Card @ Intelligent Function Moduie

Module Name/Data Name & o Title Last Change Size (Byte) ~

= %1 school Motion
@ Parameter
| &P SystemPerameter/cU Parameter
@ Module Parameter
B vemory Card parameter
i Remote Password
& GG-Link IE TSN Gonfiguration
8 sizve Device Setting
& Global Label
4 Global Label Setting
& Global Label Initial Value

2021/05/279:06:44 | Not Calcuiated
2023/06/05 12:04:10 | Not Calcuiated
2021/02/02 16:41:26 | Not Calcuiated

2 Select' 2021/02/02 16:41:26 | Not Caleuiated

Not Caleuiated

2023/06/19 16:19:21 | Not Calulated

@ GLELINF 2023/06/19 16:19:21 | Not Calculated v
Dispiay Memory Capaciy ¥)
Memory Capacity:
S ‘Pwnm Memary
- p— 3. Click!
B v [
[ DevicalLabsl Memory | | Free

N
‘ oloxe
8 —
| -
" \

—— 4. The Write to PLC dialog box appears. Once
writing is completed, the message "Completed"

Wﬁm appears. Click [Close].

I
[ J

Module Parameter: Wiriting Completed ~
Slave Device Setting File{SLAVEDDDDO20001): Wiriting Completed
Slave Device Semting Fil{SLAVEDDDDO200D1): Writing Completed
Slave Device Setiing File{SLAVEDDDD0100D1): Writing Completed
Global Lsbel Setting File: Writing Completed

Program File{MAIN}: Writing Completed

Device Memony{MAIN}: Writing Completed

File Register(MAIN): Writing Gompleted

Commen Device Comment: Writing Complened

Global Label Initial Valve: Writing Completed

Postprocessing Completed

Wirte to PLC & End

]

The window is auematically dosed when the operation is completed
[ [

4 4. cicx

v

Oniine | Debug Tool  Window Help 5. Click [Online] = [Write to Module] from the
menu of the motion control setting function.
M 5. Click! 9

20 Write to Module...

Remote Operation(3).

Backup/Restore...
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\%

Online Data Operation

| Parameter + Program(F) | [ SelectAl | | leaend

+*

| open/Cose AllT) | | Deselect All(N) |

SV - S - SR -

Bom--

B 5D Memory Card

Module Name Datz Name

B iestchange Size (Byte)

=1 school_Motion

&P Basic Settine

2023/01/06 10:56:54 | Not Caleulated

| Control Data

@ s Parameter

sl 6. Select!

B Axes Group Parameter

B 10 ata Parameter

& operation Profie Gata Parameter

0 advanced Synchvonous Parameter

By seting Options, you can save tme when writng s with 2l of them selected,
For detals, plaase refe tthe Mofion Control Gatting Funxtion Help

\%

Write to Module

1 v U .
I
Basic Senting/Global Label/Global Label Initial Value: Compression  a,
Comy

Program/POU: Compression Completed

‘Oparation Profile Data: Comprassion Completed

Basic Setting/Global Lsbel/Global Lsbel Initial Vahue: Wiriting
‘Completed

Program/POU: Writing Completed

Operation Profile Data: Writing Completed

Expanding Wirite Data Completed

Postprocessing Compleced
Write to Module : End

[ iidhen processing end, dose this Window

4 8. ciic
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Mahis Buitin Memary

6.

7.

The Online Data Operation window appears.
Select the items to be written.

Click the [Execute] button.

The Write to Module dialog box appears. Once
writing is completed, the message "Completed"
appears. Click [Close].

After resetting the CPU module, set the RUN/
STOP/RESET switch to "RUN".



Operation check

After writing the programs, check the operation of servo ON by operating the GOT screen of the demonstration machine.

Operating procedure

1. Tap the [Servo ON M60] button on the main
menu screen.

Main Menu 17:07

Servo ON Regquest

Servo ON
Servo ON MeO

JOG/ Positioning/
Move to | Homing Move to | Syneh. Control

Main Menu 15:59 2. The servo ON lamp turns on, and all axes of

the servo become the operation possible state.
Servo ON Request

Servo ON

JOG/ Positioning/
Move to Homing Move to [l Synch. Control
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Single axis manual control (JOG operation)

FB name: MCv_Jog

This FB performs JOG operation at the command velocity.

The following shows the details of MCv_Jog.

MCv_Jog(
Axis:= ?AXIS_REF? ,
JogForward:= ?BOOL? ,
JogBackward:= ?BOOL? ,
Velocity:= ?LREAL? ,
Acceleration:= ?LREAL? ,
Deceleration:= ?LREAL? ,
Jerk:= ?LREAL?,
Options:= ?DWORD? ,
Done=> ?BOOL? ,
Busy=> ?BOOL? ,
Active=> ?BOOL? ,
CommandAborted=> ?BOOL? ,
Error=> ?BOOL? ,
ErrorID=> ?WORD?

)

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
JOG 52 8 Subroutine type Real-time execution
Setting data
B 1/O variable
1/0 variable | Name Data type Input Setting range Default Description
import value
Axis Axis AXIS_REF At start — Mandatory This variable sets the axis.
information For the variables used (AxisName.AxisRef.), refer to
the following.
=5~ Page 45 AxisName.AxisRef. (Axis information)
B Input variables
Input Name Data type Import | Setting range Default Description
variable value
JogForward Forward BOOL Always TRUE, FALSE FALSE When this variable is TRUE, MCv_Jog (JOG) is
rotation JOG executed in the positive direction.
command
JogBackward Reverse BOOL Always TRUE, FALSE FALSE When this variable is TRUE, MCv_Jog (JOG) is
rotation JOG executed in the reverse direction.
command
Velocity Velocity LREAL At start 0.0, 0.0001 to 0.0 This variable sets the command velocity.
2500000000.0
Acceleration Acceleration LREAL At start 0.0000, 0.0001to | 0.0 This variable sets the acceleration.
2147483647.0
Deceleration Deceleration LREAL At start 0.0000, 0.0001to | 0.0 This variable sets the deceleration.
2147483647.0
Jerk Jerk LREAL At start 0.0000, 0.0001to | 0.0 This variable sets the jerk.
2147483647.0
Options Options DWORD(HEX) | At start 00000000H to 00000000H | This variable sets the functional options for MCv_Jog
00000001H (JOG) in terms of bits.
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B Output variables

Output variable Name Data type Default Description
value

Done Execution completion BOOL FALSE This variable becomes TRUE for only one scan when
a deceleration stop is finished by turning off the JOG
command.

Busy Executing BOOL FALSE This variable becomes TRUE when MCv_Jog (JOG) is
executed.

Active Controlling BOOL FALSE This variable becomes TRUE while MCv_Jog (JOG) is
controlling the axis.

CommandAborted Abortion of execution BOOL FALSE This variable becomes TRUE when the execution of
MCv_Jog (JOG) is aborted.

Error Error BOOL FALSE This variable becomes TRUE when an error occurs.

ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error
code.

For details of error codes, refer to the following.
[IMELSEC iQ-R Motion Module User's Manual
(Application)

Processing details

» The target axis moves in the specified direction when Forward rotation JOG command (JogForward) or Reverse rotation
JOG command (JogBackward) is set to TRUE.

+ Axis status (AxisName.Md.AxisStatus) is "6: During continuous operation (ContinuousMotion)" during JOG operation.

+ A deceleration stop is performed when Forward rotation JOG command (JogForward) or Reverse rotation JOG command
(JogBackward) is set to FALSE.

+ Axis status (AxisName.Md.AxisStatus) changes to "4: Standby (Standstill)" at deceleration stop completion.

« If Error (Error) becomes TRUE during deceleration by Forward rotation JOG command (JogForward) or Reverse rotation

JOG command (JogBackward) becoming FALSE, Error (Error) remains TRUE until Forward rotation JOG command
(JogForward) or Reverse rotation JOG command (JogBackward) is set to TRUE.

* When another operation FB is started during JOG operation, the operation is performed based on the setting of Buffer
mode (BufferMode) of the started operation FB.

* When JOG operation is started during another operation FB, the start request is ignored and "Start during Operation
Warning (warning code: 0D01H)" occurs. Start JOG operation when Axis status (AxisName.Md.AxisStatus) is "4: Standby
(Standstill)".

» To change the velocity during JOG operation, use the override function to perform the velocity change. For details of the
override function, refer to the following.

L[TIMELSEC iQ-R Motion Module User's Manual (Application)
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Program example

Create a program to move axis 1, axis 2, and axis 3 in the specified direction at the specified velocity while Forward rotation
JOG command or Reverse rotation JOG command is input for each axis.

B Labels used

The following table lists the global and local labels used in this program.

Category | Label name Data type Class Public label | Description

Global label | G_bJogFwb_1 Bit VAR_GLOBAL | Enable Axis 1 Forward rotation JOG command
This bit is turned on/off by the program for the PLC CPU.
Turns on when "MQ" is tapped on the GOT.

G_bJogBwd_1 Bit VAR_GLOBAL | Enable Axis 1 Reverse rotation JOG command
This bit is turned on/off by the program for the PLC CPU.
Turns on when "M1" is tapped on the GOT.

G_bJogBusy_1 Bit VAR_GLOBAL | Enable FB (axis 1) is running.

G_bJogFwb_2 Bit VAR_GLOBAL | Enable Axis 2 Forward rotation JOG command
This bit is turned on/off by the program for the PLC CPU.
Turns on when "M2" is tapped on the GOT.

G_bJogBwd_2 Bit VAR_GLOBAL | Enable Axis 2 Reverse rotation JOG command
This bit is turned on/off by the program for the PLC CPU.
Turns on when "M3" is tapped on the GOT.

G_bJogBusy_2 Bit VAR_GLOBAL | Enable FB (axis 2) is running.

G_bJogFwb_3 Bit VAR_GLOBAL | Enable Axis 3 Forward rotation JOG command
This bit is turned on/off by the program for the PLC CPU.
Turns on when "M4" is tapped on the GOT.

G_bJogBwd_3 Bit VAR_GLOBAL | Enable Axis 3 Reverse rotation JOG command
This bit is turned on/off by the program for the PLC CPU.
Turns on when "M5" is tapped on the GOT.

G_bJogBusy_3 Bit VAR_GLOBAL | Enable FB (axis 3) is running.
Local label | leJogVelocity 1 Double-precision | VAR — Axis 1 velocity

real number Stores the JOG operation velocity of axis 1 input from the GOT.
leJogAcceleration_ | Double-precision | VAR — Axis 1 acceleration
1 real number Stores the acceleration based on Axis 1 velocity (leJogVelocity_1).
leJogDeceleration_ | Double-precision | VAR — Axis 1 deceleration
1 real number Stores the acceleration based on Axis 1 velocity (leJogVelocity_1).
leJogJerk_1 Double-precision | VAR — Axis 1 jerk

real number Stores the acceleration based on Axis 1 velocity (leJogVelocity_1).
bJogError_1 Bit VAR — Axis 1 error
leJogVelocity_2 Double-precision | VAR — Axis 2 velocity

real number Stores the JOG operation velocity of axis 2 input from the GOT.
leJogAcceleration_ | Double-precision | VAR — Axis 2 acceleration
2 real number Stores the acceleration based on Axis 2 velocity (leJogVelocity_2).
leJogDeceleration_ | Double-precision | VAR — Axis 2 deceleration
2 real number Stores the deceleration based on Axis 2 velocity

(leJogVelocity_2).

leJogJerk_2 Double-precision | VAR — Axis 2 jerk

real number Stores the acceleration based on Axis 2 velocity (leJogVelocity_2).
bJogError_2 Bit VAR — Axis 2 error
leJogVelocity_3 Double-precision | VAR — Axis 3 velocity

real number Stores the JOG operation velocity of axis 3 input from the GOT.
leJogAcceleration_ | Double-precision | VAR — Axis 3 acceleration
3 real number Stores the acceleration based on Axis 3 velocity (leJogVelocity_3).
leJogDeceleration_ | Double-precision | VAR — Axis 3 deceleration
3 real number Stores the acceleration based on Axis 3 velocity (leJogVelocity_3).
leJogJerk_3 Double-precision | VAR — Axis 3 jerk

real number Stores the acceleration based on Axis 3 velocity (leJogVelocity_3).
bJogError_3 Bit VAR — Axis 3 error
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B Inputting the AxisRef type structure

This section describes how to input the AxisRef type structure.
If there is "AXIS_REF" in the input setting/output setting of the motion control FB, the axis can be specified by setting the
AXIS_REF type member AxisRef (AxisName.AxisRef) of each axis variable.

Operating procedure

1. Delete "?AXIS_REF?" on the right of "Axis:=".

17

19 1.Delete!
19 : UL

20 Joghackward:== TEOOLY

21 Yelocitvzz TLEEALT

27 fcceleration:= TLREALY .
73 [ecelerationz= ?LREALZ
24 Jerk:= PLREALL .

25 Options:== TONORDYT .

26 Done=> ZROCLY .

27 Busy=> TROOLY .

78 fictive=>» TROCLT

29 Commandfborted=> TRO0OLT
a0 Error=> TROOLY

3l ErrarlD=> THORDY

37 1

Vv

2.Enter!

2. Enter"ax".

3. Select "Axis0001" from the list of registered

17 MCw_Jog_1¢ .
18 fhais i Al options.
; g j'i' EE or E 514 Axis0001 AXIS_REAL
nghackwa] "

. | Axis0002 AXIS_REAL
21 Velogity: = 0 -
2 becelerat % Axis0003 AXIS_REAL
23 Decelerat 3.Select!| Settina...
&4 Jerki= ILEEALY
25 Optionsz= ZONORNT
170 Woy Jog 11 4. Enter".", and select "AxisRef" from the list of
1 Siloss Lol structure options.
;g dogfornard:= B B® Auiskef AXIS_REF Axis Information

- Cd AXIS_REAL D Axis Control Data

21 Yelocity:= -
o4 WV%LV%LLM -9 @ Md AXIS_REAL_NgOMI Axis Monitor Data
23 Neceleration:= 7[/EBer AX Axis Parameter
gg M:: EJ:»E»EM EE PrConst A 4- SeIeCt! % Axis Parameter Constant
2 Danez> JROOLT . st
27 Busxzz TROOLY
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Practice 1

Create the program to execute JOG operation of axis 1 in the program block "ServoON_Jog".

Select "MCv_Jog" from [Motion - Individual] under [Motion Control Function/Function Block] in "POU List" in the Element

Selection window.

B Srhwis 1: Velocity setting for JOG aperation (velocity, acceleration, deceleration, and jerk)
103 IF (G_ledog¥elocity_1 <> ledogWelocity_1) THEN

11 ledogWelocity _l = G_ledogWelocity_1; When the JOG speed of axis 1 is changed,
12 ledoghcceleration_ 1 = G_ledogWelocity 1 % 2.0; acceleration, deceleration, and
13 ledogleceleration_1 = G_ledoghelocity_1| x 2.0; jerk are recalculated according to the speed.
14 ledogderk_1 = G ledogVelocity 1 * 4.0;

1hiLEND_IF;

16

170 ffbwis 10 JOG operation execution

18 Wiy _Joz_1(

14 fwisiz dxis0001 . hxisRef— (1)
20 JogForward:= G_bhJdogFuwbh 1 , (2)
21 JogBackward:= G_bJozBud_1 . (3)
¢ Yelocity:i= ledogVelocity 1, (4)
23 ficceleration:= ledoghcoeleration_1 . (5)
24 Deceleration:= ledogleceleration_I , (6)
75 Jerk:= ledogderk_1 (7)
26 Busy=> G_hJogBusy 1 , (8)
27 Error=» hdogError_1 9)
2a s
24

No. Description

(1) Sets the axis information of axis 1.

(2) Sets the command to perform JOG operation of axis 1 in the positive direction.

(3) Sets the command to perform JOG operation of axis 1 in the negative direction.

(4) Sets the command velocity for JOG operation (axis 1).

(5) Sets the acceleration for JOG operation (axis 1).

(6) Sets the deceleration for JOG operation (axis 1).

(7) Sets the jerk for JOG operation (axis 1).

(8) Stores the execution status of the JOG operation (axis 1) FB.

9) Stores errors (axis 1).
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Fill in the blanks to complete a program.

0 Flhwis 20 Velocity setting for JOG operation (welocity, acceleration, deceleration, and jerk)
MEIF (G ledogVelocity 2 < ledogWelocity 2) THEM

32 ledogWelacity 2 = G_ledogWelocity _2; When the JOG speed of axis 2 is changed,
33 ledoghcceleration_? = G_ledogWelocity 2 % 2.0; acceleration, deceleration, and
24 ledogheceleration ? := G_ledogWelacity 2 % 2.0; jerk are recalculated according to the speed.
35 ledogderk 2 = G ledogVelocity_2 % 4.0;

6 END_IF;

art

3 SAhxis 20 J0G operation execution

390 MGy _Jog 2

40 Awisc=] (1 ]

4 JogFarward:=[ (2) ]

42 JogBackward:=| (3) ]

43 Velocity:=[ (4) ]

44 fccelerat ion:=[ (%) ]

45 Deceleration:=[ (6) ]

4G derkez[ (7)

47 Busy=>[ (8) |

48 Error=>[ (9) ]

LT

50

No. Description

(1) Sets the axis information of axis 2.

(2) Sets the command to perform JOG operation of axis 2 in the forward rotation direction.

(3) Sets the command to perform JOG operation of axis 2 in the reverse rotation direction.

(4) Sets the command velocity for JOG operation (axis 2).

(5) Sets the acceleration for JOG operation (axis 2).

(6) Sets the deceleration for JOG operation (axis 2).

(7) Sets the jerk for JOG operation (axis 2).

(8) Stores the execution status of the JOG operation (axis 2) FB.

9) Stores errors (axis 2).
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Jfbwis 3 Velocity setting for JOG operation (velocity, acceleration, deceleration, and jerk)

RYEIF (G ledogVelocity 3 <> ledogWelocity_3) THEW

ledogWelocity_3 = G ledogVelocity _3; When the JOG speed of axis 3 is changed,

ledoghcceleration_3 = G_ledog¥elocity_3 % 2.0

ledogleceleration_3 := G_ledog¥elocity_3 % 2.0

ledogderk _3 G_ledogWelocity_3 % 4.0
EHD_IF;

; acceleration, deceleration, and
; jerk are recalculated according to the speed.

Fidis 30 JOG operation execution

MCw_Joz_3(
yisiz [ Q) ]
JogFarward:= [ @) ]
JozBackward:=| @) ]
Yelocityr= | () ]
hooceleration:= ®)
Deceleration:=] (6) ]
Jerk:=] 7) ]
Busy=>] ®) ]
Error=z[ ©) ]

1

JfNotify the PLC of error occurrence in JOG operation control
G_hdogError = bdogErrar_1 OR bdogErrar_? OR hdogErrar_3; }Errorsofeachaxisisstored.

Description

Sets the axis information of axis 3.

Sets the command to perform JOG operation of axis 3 in the forward rotation direction.

Sets the command to perform JOG operation of axis 3 in the reverse rotation direction.

Sets the command velocity for JOG operation (axis 3).

Sets the acceleration for JOG operation (axis 3).

Sets the deceleration for JOG operation (axis 3).

Sets the jerk for JOG operation (axis 3).

Stores the execution status of the JOG operation (axis 3) FB.

Stores errors (axis 3).
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Answer

The following shows the answer program.

9
1
11
12
13
14

AfBwis 11 VWelocity setting for JOG aperation (velocity, acceleration, deceleration, and jerk)

SHIF (G_ledogVelocity_1 <> ledogWelocity_1) THEH
ledogelocity_1 = G ledogVelocity_1;

ledaghceceleration_| = G_ledaogWelocity_1 % 2.0;

ledogleceleration_1 := G_ledogVelocity 1 % 2.0;

ledoglerk_1 = G_ledogWelocity_1 * 4.0;
END_IF;

Afbwis 10 J0G operation executiaon

MGy Jog 11
fwigi= AwisO001.4xisRef |
JogForward:= G_bJogFwh_1
JogBackward:= G_hdogBed 1 ,
Yelocity:= ledogV¥elocity 1 ,
ficceleration:= ledoghcceleration_1 .
Deceleration:= ledogleceleration_1 .
Jderk:= ledogderk_1 ,
Busy=> G_bJozBusy_1
Errar=> bdogError_1

JH

Jfhwis 21 Velocity setting for JOG operation (velocity, acceleration, deceleration, and jerk)

BIF (G ledogVelocity 2 <> ledogWelocity 2) THEN

ledogelocity_2 = G ledogVelocity_2;

ledoghceceleration_? = G_ledogVelocity_2 % 2.0;

ledogleceleration ? := G ledogVelocity 2 % 2.0;

ledoglerk_2 = G_ledogVelocity_2 * 4.0;
LEND_IF;

Afbwis 20 J0G operation execution

MCv _Jog 20
fwis:i= AxisO002.4xisRef
JogFaorward:= G_bJogFwh 7 ,
JogBackward:= G_hJogBwd _2
Yelocity:= ledog¥elocity_2
feceleration:= ledoghcoceleration_?
Deceleration:= ledogleceleration_2 .
Jderk:= ledogderk_2 .
Busv=> G_hdogBusy 2
Errar=> bhJdogError_2
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810 Jfhxis 3: Yelocity setting faor JOG operation (velocity, acceleration, deceleration, and jerk)
R2EIF (G_ledogWelocity_3 <> ledogWelocity_3) THEN

53 ledoghelacity 3 = G ledogVelocity 3;

54 ledoghceceleration 3 = G_ledogVWelocity 3 % 2.0;
55 ledogheceleration 3 = G_ledogWelocity 3 % 2.0;
il ledozderk_3 = G_ledogWelocity_3 % 4.0;
DT LEND_IF;

ad

89 Jfbxis 3: JOG operation execution

GO MCyv_Jog 30

£l fiwigcs= AxisO003.8xisRef .

G2 JogForward:= G_hJogFub 3 ,

63 JogBackward:= G_bJogBwd 3

G4 Welocity:= ledogWelocity_3

G5 ficceleration:= leJoghcceleration_3
i Deceleration:= leJogleceleration_3 ,
67 derk:= ledogderk_3 ,

6B Busw=> G_hJogBusy 3 ,

G5 Error=> hJogError_3

T00 [0

11

720 f/Motify the PLC of error occurrence in JOG operation control
13: G_hJogError := hJozError_l OR bhdozError_2 OR hdogzError_3;
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Operation check

After creating the program, write it to the programmable controller by following the same procedure as "I~ Page 110 Writing

to the programmable controller" and check the operation of single axis manual control (JOG operation).

Operating procedure

Main Menu 15:59 1. Turn on the servo.

2. Tap the [JOG homing] button on the main
menu screen.

Servo ON Reguest

@
Servo ON Me0

3. Setthe velocity of each axis in Velocity setting

in the JOG/Homing Operation Screen.

™9 oning | M10
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J06/Homing Operation Screen 16: While the JOG button corresponding to each

axis is tapped and held, JOG operation is
performed at the velocity specified in Velocity
setting.

‘:JOG Operation]

As for axis 1 and axis 3, tapping the + side button
moves the axis in the forward rotation direction
(right), and tapping the - side button moves the axis
in the reverse rotation direction (left).

As for axis 2, tapping the + side button moves the
axis vertically in counterclockwise, and tapping the -

side button moves the axis vertically in clockwise.
Qg Axis 2 Homing Axis 3 Homing

e If a stroke limit is detected in axis 3, an error occurs

and the operation stops.

8. The current value of each axis is displayed in

Current feed value.
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Homing control

FB name: MC_Home

This FB performs homing of the specified axis.
The following shows the details of MC_Home.

MC_Home(
Axis:= ?AXIS_REF?,
Execute:= ?2BOOL? ,
Position:= ?LREAL? ,
AbsSwitch:= ?MC_INPUT_REF?,
Options:= ?DWORD? ,
Done=> ?BOOL? ,
Busy=> ?BOOL? ,
Active=> ?BOOL? ,
CommandAborted=> ?BOOL? ,
Error=> ?BOOL? ,
ErrorID=> ?WORD?

)

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
OPR 188 8 Subroutine type Real-time execution

Setting data
B /O variable

1/0 variable | Name Data type Input Setting range Default Description
import value
Axis Axis AXIS_REF At start — Mandatory This variable sets the axis.
information For the variables used (AxisName.AxisRef.), refer to
the following.
=5~ Page 45 AxisName.AxisRef. (Axis information)
B Input variables
Input Name Data type Import | Setting range Default Description
variable value
Execute Execute BOOL At start TRUE, FALSE FALSE When this variable is TRUE, MC_Home (OPR) is
command executed.
Position Target position | LREAL At start -10000000000.0 0.0 This variable sets the home position address.
to 10000000000.0 Set the address within the following range.
+ -10000000000.0 <Setting value < 10000000000.0
When the ring counter is enabled, the address must be
within the range of the ring counter.
AbsSwitch Home position | MC_INPUT_REF | At start — — This variable sets the proximity dog signal transmitted
switch to the device station in the driver homing method.
Options Options DWORD(HEX) At start 00000000H 00000000H | Set this variable to "00000000H".
When a value other than "00000000H" is set, "Out of
Options Range (error code: 1A4EH)" occurs.
B Output variables
Output variable Name Data type Default Description
value
Done Execution completion BOOL FALSE This variable becomes TRUE when homing is
complete.
Busy Executing BOOL FALSE This variable becomes TRUE when MC_Home (OPR)
is executed.
Active Controlling BOOL FALSE This variable becomes TRUE while MC_Home (OPR)
is controlling the axis.
CommandAborted Abortion of execution BOOL FALSE This variable becomes TRUE when the execution of
MC_Home (OPR) is aborted.
Error Error BOOL FALSE This variable becomes TRUE when an error occurs.
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Output variable Name Data type Default Description
value
ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error

code.

For details of error codes, refer to the following.
[IMELSEC iQ-R Motion Module User's Manual
(Application)

Processing. details

* In homing control, a machine home position is determined. None of the address information stored in the motion system or
driver is used at this time. After homing, the mechanically determined position is regarded as the "home position", which is
the start point of positioning control.

Motor )/ A

Ao Home position

[ ]

Proximity dog

Homing

* For the homing method, "Driver homing method" and "Data set homing method" are available.
The homing method at the start of homing is determined by the following conditions.

Homing method Condition for homing method

Driver homing method Driver homing method is used when all of the following conditions are satisfied.
* The axis type is real drive axis.
* The driver supports Homing mode.

+ "Home offset (607CH)" is set to a slave object.

Data set homing method Data set homing method is used when the above conditions are not satisfied.

Program example

Create a program that resets the current feed value of each axis and performs homing of axis 1, axis 2, and axis 3.

B Labels used

The following table lists the global and local labels used in this program.

126

Category Label name Data type Class Public label | Description
Global label G_bHomingReq_1 Bit VAR_GLOBAL | Enable Axis 1 homing execution command
Turns on when "M10" is tapped on the GOT.
G_bHomingReq_2 Bit VAR_GLOBAL | Enable Axis 2 homing execution command
Turns on when "M10" is tapped on the GOT.
G_bHomingReq_3 Bit VAR_GLOBAL | Enable Axis 3 homing execution command
Turns on when "M10" is tapped on the GOT.
Local label bHomingDone_1 Bit VAR — Execution completion (axis 1)
bHomingAborted_1 Bit VAR — Axis 1 execution aborted
bHomingError_1 Bit VAR — Axis 1 error
bHomingDone_2 Bit VAR — Execution completion (axis 2)
bHomingAborted_2 Bit VAR — Axis 2 execution aborted
bHomingError_2 Bit VAR — Axis 2 error
bHomingDone_3 Bit VAR — Execution completion (axis 3)
bHomingAborted_3 Bit VAR — Axis 3 execution aborted
bHomingError_3 Bit VAR — Axis 3 error
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Practice 2

Create a program that executes homing of axis 1 in the program block "Homing".
Select "MC_Home" from [Motion - Individual] under [Motion Control Function/Function Block] in "POU List" in the Element

Selection window.

[EFEEEEE Homing------

20 Jlbxiz 1: Howing execution request —

33 IF G_bHomingCMD_1 THEM

4 G_hHomingRea_1 := TRUE;

] ELSE

G G _bHomingRegq 1 := FALSE;

TELEND _IF;

8

9: Jrhwis 20 Homing execution reguest

10& IF G—bHDm i r:'gGMD—E T':'EN . When the homing requests for axis 1, axis 2,
I G_bHomingReq 2 := TRUE; and axis 3 are turned on,
: g ELEE ) R 9 1z FALSE: homing execute commands for axis 1, axis 2,
14 LEND “_?_ HmInEned £ .= i and axis 3 turn on.
15 -

16: A/dxis 3: Homing execution request

173 IF G_bHomingCHD_3 THEM

18 G_hHomingReag_3 := TRUE;

14 ELSE
0 G _bHomingReq 3 := FALSE;
Z1ELEND _IF;
22 —
230 f/bwis 3: Temporarily disable hardware stroke limit error detection only during homing
243 IF G_hHomingReg_3 THEN
5 Bxis0003.Cd - HuStrokelimit _Override := "DISABLE';
2k ELSE
27 Byi=0003.Cd . HeStrokelimit _Override 1= 773
ZOLEND_IF;
24
i Ffbwis 1: Homing execution

3 WC_Home 1€

320 Bwigiz bwis0001.A%isRef (1)

33 Execute:= G_hHomingRea_1 . )

34t Posgition:= 0.0 , (3)

358 Done=> bHominglone_1 @)

36! Commandfborted=> bhHominghhorted_Il , (5)

37 Error=> bHomingError_1 (6)
LN

34

No. Description

1) Sets the axis information of axis 1.

2) Sets the command to perform homing of axis 1.

(3) Sets the home position address of axis 1.

(4) Stores "Execution completion" of the homing (axis 1) FB.

(5) Stores "Abortion of execution" of the homing (axis 1) FB.

(6) Stores errors (axis 1).
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Fill in the blanks to complete a program.

Jibxis 20 Homing execution

MC_Home 27

huisi= [ (1) I
Executez=[ (@) 1.
Pasition:=[ ® ],

Dane=>[ ) B
Commandiborted=> [ (5) 1.
Error=>[ (6) |

i

(1)

Sets the axis information of axis 2.

)

Sets the command to perform homing of axis 2.

©)

Sets the home position address of axis 2.

(4)

Stores "Execution completion” of the homing (axis 2) FB.

©)

Stores "Abortion of execution" of the homing (axis 2) FB.

(6)

Stores errors (axis 2).

Sfbwis 3 Homing execution

MC_Home _3(

brisi=[ M 1 .
Execute:=[ @ 1,
Pasition:=[©®] ,

Done=> [ ) 1.
Commanddborted=>[ (5) ]
Error=>] (6) ]

s

JfNotify the PLC of error occurrence in homing control
G bHomingErrar := bHomingError 1 OR bHomingError 2 OR bHUmingErrnr_S;} Errors of each axis is stored.

JfHotify the PLC of homing control execution completion

G_bhHominglone 1 := bHominglone 1 OR hHomingfhorted 1 OR bHomingError _1;

G_hHominglone_? bHomwinglone_2 OR bHominghhorted_2 OR thmingErrnr_E{} Each axis status is stored
G_hHominglone_3 bHominzlone_3 OR hHominghborted_3 OR hHomingError_3;

(1)

Sets the axis information of axis 3.

)

Sets the command to perform homing of axis 3.

®)

Sets the home position address of axis 3.

(4)

Stores "Execution completion” of the homing (axis 3) FB.

®)

Stores "Abortion of execution” of the homing (axis 3) FB.

(6)

Stores errors (axis 3).
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B Answer
The following shows the answer program.

Jf------ Homing------
Jfbwis 1: Homing execution reguest
= IF G_hHomingCMD_1 THEN
G_bHomingReg 1 := TRUE;
ELSE
G_bHomingReg_1 := FALSE;
END_IF;

OO = O 0 e 03 O —

[m)

Afbwis 21 Homing execution reguest
108 IF G_bHomingCHD_Z THEMN

11 G_hHomingReq_2? := TRUE;

12 ELSE

13 G bHomingReg ¥ = FALSE;

14 LEND_IF;

16: ffhxis 3: Homing execution request

1T IF G_bHomingCHD _3 THEN

18 G_bHowingReg 3 := TRUE;
19 ELSE

20 G_bHomingRey_3 := FALSE;
21 REND_IF;

22

230 Flbwis 3r Temporarily disable hardware stroke limit error detection only during homing

243 IF G_bHomingReg_3 THEN

25 fig0003.Cd . HuSt rokelimit _Override
2 ELSE

2 fis0003.Cd HuStrokelimit Override :
20ILEND_IF;

29

300 ffbwis 1: Homing execution

3P MG _Home _1 ¢

32 bwis:iz Axis0001.hxisRef ,

33i Ewecute:= G_bHomingReq 1

34 Position:= 0.0 ,

358 Done=> bHominglone_1

36t Commandiborted=> bHominghborted_1
3% Error=¥ hHomingError_|

EHEH

408 Sbwis 2 Homing execution

41| WG _Home _2(

42 M hwis:= Axis0002.hxisRef ,

43i |Execute:= G_bHaomingReq 2

A4: [ Pogition:= 0.0 ,

45 | Dane=> bHoninglhone_? ,

46 [Commandiborted=> bHominghborted 7 ,
A% [Error=> bHomingError 2

48]0

RO //Bxis 3: Homing execution

A1 IMC_Home _3°0

e |bxis:= bxis0003.AwisRef ,
b3 [Execute:= G_bHomingRea_3
b4 |Fosition:= 0.0 ,

55 |Done=> bHominglhone_3 ,

b6 |Commanddborted=> bHominghhorted 3 ,

B |Error=> bHomingError_3
58 |);

G0; //Motify the PLC of error occurrence in homing control

"DISABLE’;

61 G_bhHomingError = bHominzErrar_1 OR hHomingError_Z2 OR bHominzErraor_3;

B3 SANatify the PLC of homing contral execution completion

bHominglone_1 OR bHominghhorted_1 OR hHomingErrar_1;
= hHomingDone_2 OR bHomingtborted_2 OR bHomingError_2;

GG G_bHominglone_3 := hHominzDone_3 OR bHominghhorted_3 OR hHominzErrar_3;

G4 G_bHominglone_lI
G5 G_bHominglone_ 2 :
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Operation check

After creating the program, write it to the programmable controller by following the same procedure as "I~ Page 110 Writing
to the programmable controller" and check the operation of homing.

Operating procedure

J0G/Homing Operation Screen 16:00 1. Turnonthe servo, and open the JOG/Homing

Operation Screen.

M t Main Menu M t Ssl?nc():h. Congtlr/ol H i iti
ove To ove 10 2. Move each axis to the desired position by JOG

operation.

Velocity setting rrent feed value

\: Homing | Axis 1 Homing Axis 2 Homing Axis 3 Homing .

101 ] M201 | waor g Momine [TMIO
\ Error | Erfor occurrence [Fpeess

M71 Screen

3. Tap the [M10] button for homing.
Axis 2 moves vertically and homing ends by the

JOG/Homing Operation Screen

input signal from the dog sensor.

Axis 3 moves in the negative direction (left) and
homing ends by the input signal from the dog
Sensor.

M101 | M201

|_Error | Error occurrence o
M1 Screen
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4. When homing ends, "M101", "M201", and

JOG/Homing Operation Screen

"M301" lamps turn on. In addition, the current
: Positi 1/
Move to |Main Menu o+ | sych Conol feed values are reset.

Axis 1 Homing Axis 2 Homing Axis 3 Homing
Mio1 I vo1 B M301
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Single axis positioning control

FB name: MC_MoveRelative

Sets the relative movement amount and executes positioning.

The following shows the details of MC_MoveRelative.

MC_MoveRelative(

)

Axis:= ?AXIS_REF? ,
Execute:= ?2BOOL? ,
ContinuousUpdate:= ?BOOL? ,
Distance:= ?LREAL? ,
Velocity:= ?LREAL? ,
Acceleration:= ?LREAL? ,
Deceleration:= ?LREAL? ,
Jerk:= ?LREAL?,
BufferMode:= ?INT? ,
Options:= ?DWORD? ,
Done=> ?BOOL?,

Busy=> ?BOOL?,

Active=> ?BOOL? ,
CommandAborted=> ?BOOL? ,
Error=> ?BOOL? ,

ErrorID=> ?WORD?

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
Relative Value Positioning 64 8 Subroutine type Real-time execution
Setting data
B 1/O variable
1/0 variable Name Data type Input Setting range | Default Description
import value
Axis Axis AXIS_REF At start — Mandatory | This variable sets the axis.
information For the variables used (AxisName.AxisRef.),
refer to the following.
=~ Page 45 AxisName.AxisRef. (Axis
information)
B Input variables
Input variable Name Data type Import Setting range | Default Description
value
Execute Execute BOOL At start TRUE, FALSE FALSE When this variable is TRUE,
command MC_MoveRelative (Relative Value
Positioning) is executed.
ContinuousUpdate | Continuous BOOL At start TRUE, FALSE FALSE This variable sets whether to enable or
update disable continuous change of Movement
amount (Distance), Velocity (Velocity),
Acceleration (Acceleration), and
Deceleration (Deceleration).
* FALSE:Disable
* TRUE:Enable
Distance Movement LREAL At start / -10000000000.0 0.0 This variable sets the relative position from
amount Retrigger to 10000000000.0 the current position at start to the end point.
possible /
Continuous
update
possible
Velocity Velocity LREAL At start / 0.0, 0.0001 to 0.0 This variable sets the velocity.
Retrigger 2500000000.0
possible /
Continuous
update
possible
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Input variable Name Data type Import Setting range | Default Description
value
Acceleration Acceleration | LREAL At start / 0.0000, 0.0001to | 0.0 This variable sets the acceleration.
Retrigger 2147483647.0
possible /
Continuous
update
possible
Deceleration Deceleration | LREAL At start / 0.0000, 0.0001to | 0.0 This variable sets the deceleration.
Retrigger 2147483647.0
possible /
Continuous
update
possible
Jerk Jerk LREAL At start 0.0000, 0.0001to | 0.0 This variable sets the jerk.
2147483647.0
BufferMode Buffer mode | INT At start Oto5 0 This variable sets the buffer mode.
(MC_BUFFER_MOD  0:Aborting (mcAborting)
E) * 1:Buffered (mcBuffered)
« 2:BlendingLow (mcBlendingLow)
« 3:BlendingPrevious (mcBlendingPrevious)
* 4:BlendingNext (mcBlendingNext)
« 5:BlendingHigh (mcBlendingHigh)
For details of the buffer mode, refer to
=~ Page 141 Multiple start (buffer mode).
Options Options DWORD(HEX) At start 00000000H to 00000000H | This variable sets the functional options for
00000021H MC_MoveRelative (Relative Value
Positioning).
H Output variables
Output variable Name Data type Default Description
value
Done Execution completion BOOL FALSE This variable becomes TRUE when the relative position is reached.
Busy Executing BOOL FALSE This variable becomes TRUE when MC_MoveRelative (Relative Value
Positioning) is executed.
This variable becomes FALSE after the axis reaches the relative position.
Active Controlling BOOL FALSE This variable becomes TRUE while MC_MoveRelative (Relative Value
Positioning) is controlling the axis.
This variable becomes FALSE after the axis reaches the relative position.
CommandAborted Abortion of execution BOOL FALSE This variable becomes TRUE when the execution of MC_MoveRelative
(Relative Value Positioning) is aborted.
This variable becomes FALSE when Execute command (Execute)
becomes FALSE.
Error Error BOOL FALSE This variable becomes TRUE when an error occurs.
ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error code.
For details of error codes, refer to the following.
LIIMELSEC iQ-R Motion Module User's Manual (Application)

Processing. details

» This FB sets Movement amount (Distance), Velocity (Velocity), Acceleration (Acceleration), Deceleration (Deceleration),

Jerk (Jerk), and Buffer mode (BufferMode), then executes positioning from the current position at start (start point position)

based on the movement amount set in Movement amount (Distance). The movement direction is determined by the sign of

the movement amount. Axis status (AxisName.Md.AxisStatus) becomes "5: During positioning operation (DiscreteMotion)".

[Ex]

When the start point position (current stop position) is "5000.0" and the movement amount is set to "-7000.0"

» The axis will be positioned at "-2000.0".

—

-1000.0 0.0

-3000.0 -2000.0

| lg

has completed

Stop position when the positioning control

»/7 Start point

1000.0 2000.0 3000.0 4000.0 5000.0 6000.0

\ I~

le

Iy
.

N|

Positioning control in the negative direction (Movemgnt amount -7000.0)
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Program example

Create a program that sets the target position and moves axis 1 to the target position.

H Labels used

The following table lists the global and local labels used in this program.

Category Label name Data type Class Public label | Description
Global label G_lePosition Double- VAR_GLOBAL | Enable Target position
precision real Stores the positioning target position input from the GOT.
number
Local label bPositionReq Bit VAR — Positioning execution command
Turns on when "M20" is tapped on the GOT.
leVelocity Double- VAR — Positioning velocity
precision real Stores the positioning velocity input from the GOT.
number
leAcceleration Double- VAR — Acceleration
precision real Stores the acceleration based on Positioning velocity
number (leVelocity).
leDeceleration Double- VAR — Deceleration
precision real Stores the acceleration based on Positioning velocity
number (leVelocity).
leJerk Double- VAR — Jerk
precision real Stores the acceleration based on Positioning velocity
number (leVelocity).
bMoveRelaDone Bit VAR — Positioning execution complete
bMoveRelaBusy Bit VAR — Positioning in progress
bMoveRelaActive Bit VAR — Positioning controlling
bMoveRelaAborted Bit VAR — Positioning execution aborted
bMoveRelaError Bit VAR — Positioning error
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Practice 3

Create a program that executes positioning control in the program block "Positioning".

Select "MC_MoveRelative" from [Motion - Individual] under [Motion Control Function/Function Block] in "POU List" in the

Element Selection window.

ff------ Positioning control------
JfPositioning contral execution request
B IF G_hPositionCHD THEN
hPositianReq := TRUE;
ELSE
bFositionRes := FALSE;
END_TF;

[ I o TS s e T ol o B S T Y e B

Jfelocity setting for positioning contral (velocity, acceleration, decel
0= IF (G_leSetVelocity <> leVWelocity) THEN

Inl leVelocity = G_leSetVelocity: When the positioning speed of axis 1 is changed,
12 leficceleration = G_leSetVelocity * 2.0; acceleration, deceleration, and

13 leleceleration = G_leSetWelocity * 2.0; jerk are recalculated according to the speed.

14 lederk 1= G_lefetVelocity x 4.0;

15 ffbcceleration, deceleration, and jerk are negative during the travel in the negative direction
16 IF (leVelocity < EO) THEM

17 EDNEG(TRUE, [efccelerat ion);

[E] EDNEGCTRUE, lelecelerat ian);

[ EDHEGCTRUE, lederkds

201 END_IF:

21 LEND_IF;

27

230 J/Positioning control execution
24 MC MoveRelative 10

eration, and jerk)

25 Byisi= Awis0O01.hxisRef , (1)
26 Execute:= hPFositionReq , ()
27 Continuousllpdate:= TRUE . (3)
28 Distance:= G_lefasition , (4)
24 Yelocitv:iz leVelocity . (5)
a0 fcceleration:= lefcceleration (6)
b Deceleration:= leleceleration , 7)
a7 derk:= lederk , ®)
33 Done=> bMaveRelalaone , (9)
34 Busy=>» bMoveRelaBusy , (10)
a5 fict ive=> bhMoveRelabctive , (11)
36 Conmandhborted=> bMoveRelabborted , (12)
a7 Error=> hMaveRelaErrar (13)
a8 1

No. Description

1) Sets the axis information of axis 1.

(2) Sets the command to perform relative positioning of axis 1.

(3) Enables the continuous update in relative positioning (axis 1).

(4) Sets the target position of relative positioning (axis 1).

(5) Sets the velocity of relative positioning (axis 1).

(6) Sets the acceleration of relative positioning (axis 1).

(7) Sets the deceleration of relative positioning (axis 1).

(8) Sets the jerk of relative positioning (axis 1).

9) Stores "Execution completion" of the relative positioning (axis 1) FB.

(10) Stores "Executing" of the relative positioning (axis 1) FB.

(11) Stores "Controlling" of the relative positioning (axis 1) FB.

(12) Stores "Abortion of execution" of the relative positioning (axis 1) FB.

(13) Stores errors (axis 1).
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Operation check

Check the operation of single axis positioning control.

Operating procedure

1. Turn on the servo.

Perform JOG operation of axis 1 on the JOG/

1 Homing Operation Screen to move the red
workpiece to the point near 0 on the ruler.

150
" T " " Ruler
)
JOG/Homing Operation Screen 1 09:14] 3. Tap the [M10] button for homing.

Main Menu POlnt
Move to Move t Always perform homing before

executing single axis positioning

control.

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' - " J® 4. Tap the [Positioning/Synch. Control] button.

\: Homing \ Axis 1 Homing Axis 2 Homing Axis 3 Homing

ot g w01 g wor g T

‘W‘ Error occurrence

M71 Screen

Error
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5. Set the desired values for the target position
"D30" and velocity setting "D40".

Point

\"posmoning Control '| " . . The target position set in this step

Positioning| Continuous P should be within the range of the
ruler (1 to 150 mm).

6. Tap the [M20] button for positioning.

When positioning control starts, the red workpiece
on axis 1 is moved to the target position at the set
velocity.

7. Check that the workpiece has been moved to
the target position with the ruler.

‘W‘ Error occurrence

M7 Point

The movement amount can be
obtained from the current feed value
as well.

However, the current value should
be reset by homing because it is
updated by JOG operation.
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Single axis continuous positioning control

FB name: MC_MoveAbsolute

Sets the absolute target position and executes positioning.

The following shows the details of MC_MoveAbsolute.

MC_MoveAbsolute(
Axis:= ?AXIS_REF? ,
Execute:= ?BOOL? ,
ContinuousUpdate:= ?BOOL? ,
Position:= ?LREAL? ,
Velocity:= ?LREAL? ,
Acceleration:= ?LREAL? ,
Deceleration:= ?LREAL? ,
Jerk:= ?LREAL?,
Direction:= ?INT? ,
BufferMode:= ?INT? ,
Options:= ?2DWORD? ,
Done=> ?BOOL? ,
Busy=> ?BOOL? ,
Active=> ?BOOL? ,
CommandAborted=> ?BOOL? ,
Error=> ?BOOL? ,
ErrorID=> ?WORD?

)

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
Absolute Value Positioning 64 8 Subroutine type Real-time execution
Setting data
B 1/O variable
1/0 variable Name Data type Input Setting range | Default Description
import value
Axis Axis AXIS_REF At start — Mandatory | This variable sets the axis.
information For the variables used (AxisName.AxisRef.),
refer to the following.
=~ Page 45 AxisName.AxisRef. (Axis
information)
H Input variables
Input variable Name Data type Import Setting range Default Description
value
Execute Execute BOOL At start TRUE, FALSE FALSE When this variable is TRUE,
command MC_MoveAbsolute (Absolute Value
Positioning) is executed.
ContinuousUpdate | Continuous BOOL At start TRUE, FALSE FALSE This variable sets whether to enable or
update disable continuous change of Target
position (Position), Velocity (Velocity),
Acceleration (Acceleration), and
Deceleration (Deceleration).
* FALSE:Disable
* TRUE:Enable
Position Target LREAL At start / -10000000000.0 0.0 This variable sets the absolute target
position Retrigger to 10000000000.0 position.
possible / Different setting ranges are applied to each
Continuous setting.
update
possible
Velocity Velocity LREAL At start / 0.0, 0.0001 to 0.0 This variable sets the velocity.
Retrigger 2500000000.0
possible /
Continuous
update
possible

7 EXERCISE 2 POSITIONING CONTROL
7.4 Positioning Control Program




Input variable Name Data type Import Setting range Default Description
value
Acceleration Acceleration | LREAL At start / 0.0000, 0.0001to | 0.0 This variable sets the acceleration.
Retrigger 2147483647.0
possible /
Continuous
update
possible
Deceleration Deceleration | LREAL At start / 0.0000, 0.0001 to This variable sets the deceleration.
Retrigger 2147483647.0
possible /
Continuous
update
possible
Jerk Jerk LREAL At start 0.0000, 0.0001 to This variable sets the jerk.
2147483647.0
Direction Direction INT At start 1t03 When software stroke limit is disabled, this
selection (MC_DIRECTION) variable sets the movement direction from
the current position to the target position.
« 1:Positive direction (mcPositiveDirection)
« 2:Negative direction
(mcNegativeDirection)
« 3: Shortest path (mcShortestWay)
When this setting is omitted, "Out of
Direction Selection Range (error code:
1A37H)" occurs.
BufferMode Buffer mode | INT At start Oto5 This variable sets the buffer mode.
(MC_BUFFER_MODE) « 0:Aborting (mcAborting)
« 1:Buffered (mcBuffered)
« 2:BlendingLow (mcBlendingLow)
« 3:BlendingPrevious
(mcBlendingPrevious)

« 4:BlendingNext (mcBlendingNext)
« 5:BlendingHigh (mcBlendingHigh)

Options Options DWORD(HEX) At start 00000000H to 00000000H | This variable sets the functional options for

00000021H MC_MoveAbsolute (Absolute Value
Positioning).
B Output variables
Output variable Name Data type Default Description
value

Done Execution completion BOOL FALSE This variable becomes TRUE when the axis reaches
the target position.

Busy Executing BOOL FALSE This variable becomes TRUE when
MC_MoveAbsolute (Absolute Value Positioning) is
being executed.

This variable becomes FALSE after reaching the
target position.

Active Controlling BOOL FALSE This variable becomes TRUE while
MC_MoveAbsolute (Absolute Value Positioning) is
controlling the axis.

This variable becomes FALSE after the axis reaches
the target position.

CommandAborted Abortion of execution BOOL FALSE This variable becomes TRUE when the execution of
MC_MoveAbsolute (Absolute Value Positioning) is
aborted.

This variable becomes FALSE when Execute
command (Execute) becomes FALSE.

Error Error BOOL FALSE This variable becomes TRUE when an error occurs.

ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error
code.

For details of error codes, refer to the following.
L IMELSEC iQ-R Motion Module User's Manual
(Application)
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Processing. details

» This FB sets Target position (Position), Velocity (Velocity), Acceleration (Acceleration), Deceleration (Deceleration), Jerk
(Jerk), Direction selection (Direction), Buffer mode (BufferMode), and Options (Options), then executes positioning from the
current position at start (start point position) to the specified position (end point position) set in Target position (Position).

[Ex]

When the start point position (current stop position) is "1000.0" and Target position (Position) is set to "8000.0"
« Positioning is performed in the positive direction for the movement amount of "7000.0 (8000.0 - 1000.0)".

»/7 Start point /7 End point
0 1000.0
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Multiple start (buffer mode)

Multiple motion control FBs can be continuously executed without stopping by executing the motion FB of another instance to

the axis and the axes group subject to the motion control FB being executed.

Point >

"Multiple start" is to execute the motion FB of another instance when Axis status (AxisName.Md.AxisStatus)
and Axes group status (AxesGroupName.Md.GroupStatus) are as follows.

[Axis status (AxisName.Md.AxisStatus) where multiple start is available]

* 3: During homing (Homing) (Only MC_Stop (Forced Stop) is possible)

« 5: During positioning operation (DiscreteMotion)

* 6: During continuous operation (ContinuousMotion)

« 7: During synchronous operation (SynchronizedMotion)

[Axes group status (AxesGroupName.Md.GroupStatus) where multiple start is available]

 5: Operating (GroupMoving)

» Multiple start of the single axis control FB cannot be executed to an axis operated in the axes group. It will
cause "Motion FB Issue Error to the Axis during Axes Group Operating (error code: 1A7CH)".

B Buffer mode type

The following lists the types of buffer mode and available buffer mode types differ depending on the FB.

Setting value Buffer mode type Description
0:mcAborting Aborting Aborts (cancels) the execution of the running FB and executes the next FB immediately.
1:mcBuffered Buffered Buffers the next FB on the running FB. If an FB is already buffered on the running FB, subsequent FBs

are consecutively buffered. (Up to 2.)
Buffering FBs are sequentially executed at the completion of the running FB.

2:mcBlendingLow BlendingLow Buffers the next FB on the running FB."

If an FB is already buffered on the running FB, subsequent FBs are consecutively buffered. (Up to 2.)
Buffering FBs are sequentially executed after the axis is moved to the target position by the running FB.
The lower target velocity between the running FB and buffering FB is used as the switching velocity.

3:mcBlendingPrevious BlendingPrevious Buffers the next FB on the running FB."

If an FB is already buffered on the running FB, subsequent FBs are consecutively buffered. (Up to 2.)
Buffering FBs are sequentially executed after the axis is moved to the target position by the running FB.
The target velocity of the running FB is used as the switching velocity.

4:mcBlendingNext BlendingNext Buffers the next FB on the running FB."

If an FB is already buffered on the running FB, subsequent FBs are consecutively buffered. (Up to 2.)
Buffering FBs are sequentially executed after the axis is moved to the target position by the running FB.
The switching speed changes to the target velocity of the buffering FB.

5:mcBlendingHigh BlendingHigh Buffers the next FB on the running FB."

If an FB is already buffered on the running FB, subsequent FBs are consecutively buffered. (Up to 2.)
Buffering FBs are sequentially executed after the axis is moved to the target position by the running FB.
The higher target velocity between the running FB and buffering FB is used as the switching velocity.

*1 In this mode, the FB that is running and the buffering FB are switched without stopping.
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Point/©

» Up to two motion FBs can be buffered after multiple start in one axis and an axes group. If multiple start is
executed when multiple start of two FBs has already been executed, "Warning starting over number of
buffering FBs (warning code: 0D22H)" occurs and the analysis of the buffering FB will wait for the
completion of the running FB. Each multiple start triggers the warning, however, it is possible to configure
the filter setting not to detect the warnings. For details of the filter setting, refer to the following. LLIMELSEC
iQ-R Motion Module User's Manual (Application) When an error or a stop cause has occurred in the running
FB, the FBs waiting for analysis are also aborted.

» When "Warning starting over number of buffering FBs (warning code: 0D22H)" occurs, do not execute
multiple start until the running FB finishes. If the multiple FBs are waiting for analysis due to multiple start,
the subsequent FBs may not be buffered in the order in which they are started.

« Since the FBs started by multiple start are immediately executed when Aborting has been specified, the

FBs are not buffered. When the running FBs include a buffering FB, all buffering FBs will be aborted.

However, as the FBs waiting for analysis are not aborted, they start after the completion of FBs started by

multiple start with Aborting specified.

» When an error or a stop cause has occurred in the running FB, all buffering FBs are aborted. (The output of

Abortion of execution (CommandAborted) becomes TRUE.)

Program example

Create a program that sets the buffer mode, executes relative positioning to move axis 1 continuously to the specified target

position, and executes absolute positioning to move it to the home position after single axis continuous positioning control is

finished.

H Labels used

The following table lists the global and local labels used in this program.

Category | Label name Data type Class Public label | Description
Global label | G_lePosition Double-precision | VAR_GLOBA | Enable Target position
real number L Stores the positioning target position input from the GOT.
Local label bContStartReq Bit VAR — Execution command of single axis continuous positioning
Turns on when "M21" is tapped on the GOT.
lePosition Double-precision | VAR — Target position of absolute positioning
real number
leVelocity Double-precision | VAR — Positioning velocity
real number Stores the positioning velocity input from the GOT.
leAcceleration Double-precision | VAR — Acceleration
real number Stores the acceleration based on Positioning velocity (leVelocity).
leDeceleration Double-precision | VAR — Deceleration
real number Stores the acceleration based on Positioning velocity (leVelocity).
leJerk Double-precision | VAR — Jerk
real number Stores the acceleration based on Positioning velocity (leVelocity).
bContPosReq1 Bit VAR — Execution request for relative positioning 1 and relative
positioning 2
bContPosReq2 Bit VAR — Execution request for absolute positioning
bMoveRela1Done Bit VAR — Relative positioning 1 execution complete
bMoveRela1Active Bit VAR — Under control of relative positioning 1
bMoveRela1Aborted | Bit VAR — Relative positioning 1 execution aborted
bMoveRela1Error Bit VAR — Relative positioning 1 error
bMoveRela2Done Bit VAR — Relative positioning 2 execution complete
bMoveRela2Active Bit VAR — Under control of relative positioning 2
bMoveRela2Aborted | Bit VAR — Relative positioning 2 execution aborted
bMoveRela2Error Bit VAR — Relative positioning 2 error
bMoveAbs1Done Bit VAR — Absolute positioning execution complete
bMoveAbs1Active Bit VAR — Under control of absolute positioning
bMoveAbs1Aborted | Bit VAR — Absolute positioning execution aborted
bMoveAbs1Error Bit VAR — Absolute positioning error
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B ENUM enumerators to be used

They are used in "Enumeration type name__ Enumerator name" INT type global labels.

For details of ENUM enumerators, refer to the following.
[=5~ Page 47 ENUM Enumerator

Enumeration type name Enumerator Description

MC_BUFFER_MODE mcBuffered Buffers the next FB on the running FB.
Buffering FBs are sequentially executed at the
completion of the running FB.

MC_DIRECTION mcShortestWay Shortest path

Practice 4

Create a program that executes positioning control in the program block "ContinuousPositioning".

Select "MC_MoveRelative" and "MC_MoveAbsolute" from [Motion -

Block] in "POU List" in the Element Selection window.

Individual] under [Motion Control Function/Function

15 S Cont inuous positioning control------

2

3 SfEsecution reguest (default value setting / continuous positioning control)

41 R_TRIG_1(

b CLk:= G_hContPositionCMD ,

fi A=> hContStartReq

7 s

i

9: //Target position and velocity setting for positioning contraol {velocity, acceleration, deceleration, and jerk)
10 IF bContStartReg THEN

" lePosition 1= 0.0; (1)

12 leVelocity 1= G_leSetVelocitys: - o
13 leficceleration = G_leSetVelocity ¥ 2.0; Whenthe.pOS|t|on|ngsPeedofaX|s1 's changed,
14 leDeceleration = G_leSetVelocity * 2.0; acceleration, deceleration, and

15 lederk = G leSetVelocity * 4.0; jerk are recalculated according to the speed.
i bContPosRegl == TRUE;

17 ELSE

18 bContPosResl := FALSE;

18:LEND_IF;

20

211 //Relative positioning 1 control execution

22

231 MC_MoweRelat ive 1(

74 fist=  AwisDO0.AxisRef, @)

25 Execute:= hCantPasReal , (3)

26 Distance:= G_lePosition , 4)

27 Yelocity:i= leYelocity, (5)

8 fcceleration:=  lefcceleration, (6)

28 Deceleration:= leleceleration, 7)

a0 derk:=  lelderk, (8)

31 Done=> hMoveRelallone , 9)

3z fctive=r bMoveRelaldctive , (10)

33 Commandbhorted=> hMoveRelalbborted , (11)

34 Error=> hMoveRelalError (12)

a5 1

36

No. Description

(1) Sets the target position of absolute positioning 1 (axis 1).

(2) Sets the axis information of axis 1.

(3) Sets the command to perform relative positioning of axis 1 under single axis continuous positioning control.
(4) Sets the target position of relative positioning 1 (axis 1).

(5) Sets the velocity of relative positioning 1 (axis 1).

(6) Sets the acceleration of relative positioning 1 (axis 1).

(7) Sets the deceleration of relative positioning 1 (axis 1).

8) Sets the jerk of relative positioning 1 (axis 1).

9) Stores "Execution completion" of the relative positioning 1 (axis 1) FB.

(10) Stores "Controlling" of the relative positioning 1 (axis 1) FB.

(11) Stores "Abortion of execution” of the relative positioning 1 (axis 1) FB.

(12) Stores errors of the relative positioning 1 (axis 1) FB.

7 EXERCISE 2 POSITIONING CONTROL 14
7.4 Positioning Control Program 3



J/Relative positioning 2 control execution

MG _HoveRelative 20

hist= hwis0001 . AxisRef | Q)
Execute:= bContPosReql . ()
Distance:= G_lePosition*2.0 , (3)
Velocity:= leVelocity/2.0 , (4)
feceleration:= lefcceleration . (5)
Deceleration:= leleceleration, (6)
derk:= lederk, (7
BufferMode:= MC_BUFFER_MODE__mcBuffered . (8)
Done=> hMoveRelaZlone , ©)
fctive=> bMoveRelaZbctive , (10)
Commanddborted=> hMoveRelaZdborted , (1
Errnr=> bMoveRelaZErrar (12)

Description

Sets the axis information of axis 1.

Sets the command to perform relative positioning of axis 1 under single axis continuous positioning control.

Sets the target position of relative positioning 2 (axis 1).
In this program, the axis is positioned at twice the distance of the target position setting input from the GOT.

Sets the velocity of relative positioning 2 (axis 1).
In this program, positioning is performed at 0.5 times as fast as the positioning velocity input from the GOT.

Sets the acceleration of relative positioning 2 (axis 1).

Sets the deceleration of relative positioning 2 (axis 1).

Sets the jerk of relative positioning 2 (axis 1).

Sets the buffer mode to continuously execute the relative positioning 1 (axis 1) FB and relative positioning 2 (axis 1) FB.

"FB for relative positioning 2 (MC_MoveRelative_2)" is buttered on "FB for relative positioning 1 (MC_MoveRelative_1)" that is running.

"FB for relative positioning 2 (MC_MoveRelative_2)" waits for the completion of the running FB. The buffered FB is executed after the completion
of the running FB.

Stores "Execution completion” of the relative positioning 2 (axis 1) FB.

Stores "Controlling" of the relative positioning 2 (axis 1) FB.

Stores "Abortion of execution" of the relative positioning 2 (axis 1) FB.

Stores errors (axis 1).
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54 J/%et dwell time Sets the time interval between the end of
55 SET (bMoveRelaZbone,blwell_In); single-axis continuous positioning control of axis 1
56 TON_1(IN:= bDwell_In ,PT:= TH#2000ms ,0=> hContPosReq?); and the start of the next positioning control.
57

58 f/hbsolute positioning 1 control execution

oY

BO: WG _Movebbsolute 1

fil bis iz g is0007 . AxisRef | (1
B2 Execute = hContPosReq? , (2)
B3 Position = lePosition , - 3)
b4 Yelocity = leVelocity, 4)
i ficceleration:= lebcceleration (5)
bE Deceleration:= leleceleration , (6)
B7Y Jerk = lederk , %)
i Directiaon = MC_DIRECTION _mcShortestWay (8)
BY Done => hMowebbhsilone . (9)
10 fictive =» bMaovehhslfctive , (10)
T Commanddborted => bMovebhszldborted , (1)
12 Error => bMovebhslError (12)
73 1

T4

751 f/Hotify positioning control interruption

T8 bhborted := bMoveRelalbborted OR bMoveRelaZbhorted OR hMowedbbhsldborted;

17

T8 AMotify error occurrence in positioning contraol

79 G_hContPositionError := bMoveRelalError OR bMoveRelaZError OR bMowebhslError;

1]

81 f/Notify the PLC of positioning contraol execution completiaon

B2 G_hContPasDaone := bMovehbsiDone OR G_hContPositionError OR hidhorted;

83

84: //fReset Dwell_In at completion of positioning control execution

B5 RST(bMovehhslDone,bDwell _In);

No. Description

1) Sets the axis information of axis 1.

(2) Sets the command to perform absolute positioning of axis 1.

3) Sets the target position of absolute positioning (axis 1).

(4) Sets the velocity of absolute positioning (axis 1).

(5) Sets the acceleration of absolute positioning (axis 1).

(6) Sets the deceleration of absolute positioning (axis 1).

(7) Sets the jerk of absolute positioning (axis 1).

(8) Sets the shortest path to perform positioning in the direction of the shortest path to the target position from the current position.
9) Stores "Execution completion” of the relative positioning 2 (axis 1) FB.

(10) Stores "Controlling" of the relative positioning 2 (axis 1) FB.

(11) Stores "Abortion of execution" of the relative positioning 2 (axis 1) FB.

(12) Stores errors (axis 1).
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Saving the project

After creating the program, write it to the programmable controller by following the same procedure as " [~ Page 110 Writing
to the programmable controller” to save the created project.

Operating procedure

e - : 1. Click [Project] =[Save As] from the menu of
i Project | Edit  Find/Replace Convert  View
{ [ New. CtrisN GX Works3.
: ¥ Open. Ctrl+0
- Close
Save Ctrl+5
Save As.. « 1, Click!
Delete...
HEowen ” 2. Enter the file name, and click the [Save] button.
Sawa i [ [ Data for the exeroise v @@ m-
Name ° Date modified Type
. * Answer 6/19/2023 3:29 PM File fol
Quickaccess 1 school Motion.ax3 ~ 6/5/2023 2:16 PM GX3Fi
Vil i school test.x3 6/15/2023 8:50 AM GX3Fi
Desktop
"
Libraries
L
This PC
Netwerk
<
Fenme  [rhooest <]
Sawe 33 type. 13X Works? Project (v md) ~
Tte(a): I J
Other Format:

Save as  Workspace Format Project

ick!
e e e e e eray S fee et et e parte oE] 2 . Click!
(MELSOFT Navigator supports this format.)
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Operation check

Check the operation of single axis continuous positioning control.

Operating procedure

=

Turn on the servo.

Perform JOG operation of axis 1 on the JOG/
1 Homing Operation Screen to move the red

workpiece to the point near 0 on the ruler.
150

T T T ' HRuler

. . 3. Tap the [M10] button for homing.
JOG/Homing Operation Screen

3|
= . ()
. Positioning/ P oin t
Move to |Main Menu | v, l Always perform homing before

executing single axis continuous
positioning control.

4. Tap the [Positioning/Synch. Control] button.

\ Homing | Axis 1 Homing Axis 2 Homing Axis 3 Homing

" AR Bl R
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5. Set the desired values for the target position
Positioning Control/Synchronous Control Operation Screen . )
"D30" and velocity setting "D40".

Move to Main Menu Move to ng Point

\"Posmoning Control " . . If you cannot see how continuous

| e
Positioning; %%’g['[fl‘gggg positioning control works, decrease

the setting velocity.

6. Tap the [M21] button for continuous positioning
control.

‘W‘ Error occurrence

M71

7. When single axis continuous positioning
control starts, the red workpiece on axis 1 is
moved to the target position at the set velocity

by relative positioning 1 control.

150
T T T T Ruler

)

\%

8. Continuously, relative positioning 2 control is
executed. The workpiece is positioned at twice
the distance of the set target position from the

current stop position at 0.5 times the set

120 150
T T T T Ruler

velocity.

This is the operation of single axis continuous

— positioning control.
C )

9. Two seconds after completion of single axis
continuous positioning control, the workpiece is
moved to the home position by absolute

positioning.
120 150
T T T T HRuler

D)
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7.5 Troubleshooting

This section provides troubleshooting information on the Motion module.

If the module does not operate, check the following.

Check item Action

If the servo amplifier is not turned on, tap the [Servo ON M60] button on the menu.

Is the servo amplifier turned on (all axes servo ON)?

Is the CPU module RUN? If it is not RUN, set the RUN/STOP/RESET switch to "RUN".

Refer to (==~ Page 110 Writing to the programmable controller, write the
parameter again.

Are there any missing parameters in the programmable controller?

If any error has occurred, refer to the following to clear the error.
=~ Page 149 Checking errors

Is there any error (ERR LED of RD78G turned on)?

Is the error occurrence lamp "M71" turned on?

Checking errors
The Error Display Screen shows the error axis and error code.

(1 )

Error Display Screen _c

(Error by Axis| [ Error Code |

§ ) . .+ Drive unit
Error occurrence | Error Warning  Drive unit = 4orails

Displayed.items

No. Name Device Description

(1) Error Reset — Resets the occurring error.

(2) Back — Returns to the previous screen.

(3) Error occurrence M80, M81, M82 Turns on if any error occurs in each axis.

(4) Error D60, D70, D80 Displays the axis error code.

(5) Warning D61, D71, D81 Displays the axis warning code.

(6) Drive unit D62, D72, D82 Displays the alarm number and warning number of the servo amplifier.
For example, "098" is displayed when "AL. 098.1 Forward rotation-side software stroke limit
reached" has occurred.

(7) Drive unit details D63, D73, D83 Displays the detailed numbers of the alarm and warning of the servo amplifier.
For example, "1" is displayed when "AL. 098.1 Forward rotation-side software stroke limit
reached" has occurred.
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The following describes how to check the occurring errors.

Operating procedure

JOG/Homing Operation Screen

Error Display Screen

\ Error by AX|S\

Error occurrence |

09:45

[ Error Code |

Error

B Error code
The following table lists the error codes frequently generated during operation of the demonstration machine.

t Drive unit

Drive uni e e

Warning

For other error codes, refer to the following manual.
[TIMELSEC iQ-R Motion Module User's Manual (Application)
[TIMR-J5 User's Manual (Troubleshooting)

1. Check that the error occurrence lamp "M71" is
turned on.

2. Tap the [Error Screen] button.

3. Check the error code in the Error Display
Screen, and eliminate the error.
For error codes, refer to [==~ Page 150 Error code.

4. Tap the [Error Reset] button to clear the error.

Error code Error name Error details Action
1A0C Acceleration/ Occurs when JOG operation, positioning control, or Set the velocity.
Deceleration 0 synchronous control is executed without changing the
Specified Operation velocity from "0".
Error at Start
1A22 Start at Homing Occurs when positioning control is executed without Execute homing.
Incomplete homing completed.
1A2F FLS Signal Detection | Occurs when the axis reaches the + side limit during Move the error axis to the position within the range of
(Controlling) control. control.
1A30 RLS Signal Detection | Occurs when the axis reaches the - side limit during

(Controlling)

control.

150
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8 EXERCISE 3 SYNCHRONOUS CONTROL

This chapter describes synchronous control.
Synchronous control can be achieved using software instead of using mechanical components such as gears, shafts, speed
change gears and cams.

8.1 Exercise

Create a motion program to perform the following operation.

2-axis synchronous control

Perform 2-axis synchronous control of axis 1 and axis 3.

Axis 1 conveys the workpiece at a constant speed, and when the sensor detects a workpiece, axis 3 moves horizontally in
sync with axis 1.

Once axis 3 moves 10 cm horizontally from the home position, it returns to the home position and then moves in sync with
axis 1.

Axis 3
- direction < » + direction

=

O ) ) Axis 1

B Axis configuration
A cam table (cam) is used to synchronize the motion of the real drive axis 1 (input axis) and real drive axis 3 (output axis).

The FB (MC_Camin) can be used to replace mechanical cams with electronic cams for synchronous control.
A mechanical cam is converted to the FB as follows.

Real drive axis - [M]: Master axis (Master)
(Axis0001) - [S]: Slave axis (Slave)
Master (Master axis)

=) il
M]

> [ —

Cam Slave (Slave axis Real drive axis
( ) MC_Camin  [S]}—» (Axis0003)

The following table lists the axes that can be specified as Master and Slave in the single-axis synchronous control FB.

Axis type Master | Slave Remarks
Real Real drive axis O O When control by multiple motion FBs is required, configure the system that executes an FB for each
axis virtual linked axis and transmits the result (command) to the real drive axis.
Real encoder axis | O X Itis used as a master axis (Master). If it is used as a slave axis (Slave), "Necessary Slave Object Unset
(error code: 1AA8H)" occurs and it does not start.
Virtual | Virtual drive axis O O It can generate commands mainly through positioning control.
axis Virtual encoder O X It is used as a master axis (Master). If it is used as a slave axis (Slave), "Necessary Slave Object Unset
axis (error code: 1AA8H)" occurs and it does not start.
Virtual linked axis | O O It is used as an intermediate axis to transmit a command to the real drive axis. Assign virtual linked axes

to use multiple motion FBs such as for gears.
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3-axis synchronous control

Perform 3-axis synchronous control between axis 1 and axis 2 and between axis 1 and axis 3.

Axis 1 conveys the workpiece at a constant speed, and when the sensor detects a workpiece, axis 2 moves vertically and axis
3 moves horizontally in sync with axis 1.

After the synchronous control is done, it is started again when the sensor detects a workpiece.

Axis 3
- direction < P + direction

=

O ) ) Axis 1

B Axis configuration
A cam table (cam) is used to synchronize the motion of the real drive axis 3 (output axis) and real drive axis 2 (output axis)

with the real drive axis 1 (input axis).
The FB (MC_Camin) can be used to replace mechanical cams with electronic cams for synchronous control.
A mechanical cam is converted to the FB as follows.

Real drive axis - [M]: Master axis (Master)
(Axis0001) - [S]: Slave axis (Slave)
Master (Master axis)
v
+«—> L) Real dri i
eal drive axis
Cam Slave (Siave axis) gy, MC_Camin —[S]|—» (Axis0003)
Cam Slave (Slave axis) M
Real drive axis
MC_Camin [S] (Axis0002)
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8.2  2-Axis Synchronous Control

Cam data setting

This section describes how to create operation profile data (cam data).

Operation profile data is a generic term for the waveform data used for control.
To perform cam operation, create operation profile data (cam data) that serves as a cam pattern in advance.

Creating new operation profile data

Create new operation profile data using the motion control setting function.

When operation profile data is created with the motion control setting function, a profile data type global label whose name is
the operation profile data name is automatically added and available in the program. The settings (storage location and ID)
are used as the default values for the profile data type.

Point}’
The profile data type label created with the motion control setting function cannot be edited on the global label
editor. Be sure to create and edit it on the operation profile data create window.
Window
New Data *
Basic Setting
Data Type L‘a Operation Profile Data |z|
(Data Mame) ProfileData0001
Detailed Setting
Data Format
Type Cam Data |z|
Interpolation Method Specification  Section Interpolation |z|
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
Cance
Displayed.items
Item Description
Data Name Enter the operation profile data name.
Type Select the operation profile data type.
Interpolation Method Specify the interpolation method of data.
Specification « Linear Interpolation: Displays the data of a cam curve for one cycle defined with two or more points in the open area.

« Section Interpolation: Displays the stroke data defined by interpolating the data with specified curves and dividing a cam curve
for one cycle by the number of points of the cam resolution in the open area.

« Spline Interpolation: Displays the stroke data defined by interpolating that data with splines and dividing a cam curve for one
cycle by the number of points of the cam resolution in the open area.

Auto Expand Set whether to automatically open the operation profile data at power ON/programmable controller ON.
* Yes: The operation profile data is automatically opened in the motion system at power ON/PLC READY [Y0] ON.
* No: The operation profile data expand FB must be executed to use the operation profile data.

Profile ID Set the profile ID.

Repetitive Operation Set the repetitive mode of the open instruction.
« Disable: Stops operation at the end point of the operation profile data.
» Enable: Repeats the execution of the operation profile data.

Input Absolute Coordinate | Set the input absolute coordinate of the open instruction.
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Item Description

Output Absolute Set the output absolute coordinate of the open instruction.

Coordinate « Disable (Relative Coordinate): Calculates the output value based on the current value when the execution of the operation
profile data (cam data) is started. Select this option to perform the feed cam operation.

» Enable (Absolute Coordinate): Calculates the output value at the start of the operation profile data (cam data) execution so
that it is always the start point at the start of each cycle of the operation profile data. When the start point and end point of the
operation profile data are different in the repetitive operation, a command is output in every operation cycle to return to the first
output value at the start of the next cycle.

The following shows how to create new operation profile data with the motion control setting function.

Operating procedure

1. Inthe Navigation window of the motion control

MNavigation

setting function, right-click [Operation Profile
Data] and click [Add New Data].

M " Add New Data...

1. Click!

Impert File...

o g Label

New ata ” 2. Configure the Basic Setting and Detailed
i Setting as follows.
Data Type |54 Operation Profile Data I~
(Data Name) ProfileData0001 [Setting details]
Detailed Setting Data Type: Operation Profile Data (Default)
Data Format
Type Cam Data [ (Data Name): ProfileData0001 (Default)
Interpolation Method Specification  Section Interpolation [ « 2_ Set!
Expand Setting - Type: Cam Data (Default)
Auto Expand Yes -
Brofe 0 1 to 60000 1 o Interpolation Method Specification: Section
Repetitive Operation Disable -
In:JtAbsu\uptECoordinate Disable (Relative Coordinate) |} Interpolation (Default)
Qutput Absolute Coordinate Disable (Relative Coordinate) |7
Auto Expand: Yes (Default)
Profile ID: 1 (Default)

]
t

3. Click! Repetitive Operation: Disable

Input Absolute Coordinate: Disable (Relative
Coordinate) (Default)

Output Absolute Coordinate: Disable (Relative
Coordinate) (Default)

3. Click the [OK] button.

&

Navigation 1 x 4. The operation profile data is added to the
B | B= | Navigation window.

peration Profile Data

i eratinn Profile Nata | i)
I \dd-on Data
work |/0
Program
FB/FUN

B (& Label
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Creating cam data

Configure the waveform setting of the operation profile data.

Cam data defines the general relationship between input values and output values.

Window.

ProfileData0002 [Operation Profile Data]

Setting Msthod : [Cam Data (Section Interpolation)

Resolution
Stroke Amount Setting Ranga [um]
-75000.0 to 750000
The number of digits after the decimal point can be set arbitrarily

Unit

Gam Graph

Len. per Cycle Setting
um - Unit

Len_per Cycle : 1600000

Stroke Amount Setting

Stroke Amount : 750000

Gam Time Settine per Cycle

Cam Time per Gycle : 6.000|[=]

Stroke Setting

sl Stcke fur)

Tnit. Velocity [umsmin]

Display Graph Display Magnification Faint Data
Stroke s [] Velosity s [ ] Acceleration s [ ] Jork s Width % Height % | W/H 100% Soreen Display
[um]
75000
0
-75000
0 37500 75000 112500 150000
Lum]

Thit. Acceleration : [ums/min~2] (€ Fine-tune the cam curve by section

Displayed.items

Sec. No Start Fointlum] End Point[um] Strokelum] Cam Curve Type Input | End Foint Welocitylum-| Input | End Foint Accelerationlums--- ~
1 (1] 600000 750000 Single Hypot 0000 -231318863.161
] 600000 120000.0 (i Single Hypot 0.000 231318858.151
3 120000.0 00 [ GConst. Velosity 0.000 0.000
I
5
6
7
] v

Item

Description

Setting Method Resolution

Select the resolution of the cam data.

Len. per Cycle Setting

Set the length per cycle and its unit.
(Set the travel distance of the master axis required for one rotation of the cam.)

Stroke Amount Setting

Set the stroke amount and its unit.
(Set the maximum distance through which the slave axis moves during one rotation of the cam.)

Cam Time Setting per
Cycle

Set the time required for one cycle of the cam.
It is used for calculating the velocity, acceleration, and jerk.

Cam Graph Display Graph

Select the type of the cam graph to be displayed.

Display Magnification

Set the display magnification for the height and width of the cam graph.

[W/H 100% Screen] button

Adjusts the display magnification for the height and width of the cam graph to 100%.

Point Data Click the [Display] button to display the list of data points in the cam curve.
Stroke Setting Initial Stroke Displays the stroke amount at the start point.
Init. Velocity Set the initial velocity.

Init. Acceleration

Set the initial acceleration of Section No. 1 in the stroke data.

Sec. No. Displays Section Nos. for which the stroke data is set.
Start Point Set the start point of the stroke data.

End Point Set the end point of the stroke data.

Stroke Set the stroke position.

Cam Curve Type

Set the curve type of the cam data.

Input

Input for the end point velocity.
Set whether to automatically set the end point velocity to the calculated initial velocity for the next
section.

End Point Velocity

Set the end point velocity of the stroke data.

Input

Input for the end point acceleration.
Set whether to automatically set the end point acceleration to the calculated initial acceleration for the
next section.

End Point Acceleration

Set the end point acceleration of the stroke data.
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The following shows the waveform of the cam data to be created.

Cam Graph
Dizplay Graph
Stroke s [ Velosity s [ ] Acoeleration s [ ] Jork m—

Display Maenification Faint Data

Width % Height % | W/H 100% Screen Display

[um]
100000

P——

(1) !
Il I |
(3 (4) ®)
—1oooon
0 51260 102500 153760 205000
L [um]
i
()
No. Description
(1) Indicates the movement amount of the slave axis (axis 3).
(2) Indicates the movement amount of the master axis (axis 1).
(3) Indicates the movement amount to the home position of axis 3 after the sensor detects a workpiece on axis 1.

because it is stopped.

Although the movement amount of axis 1 increases because it is operating at a constant velocity, the movement amount of axis 3 does not change

(4) Indicates the travel distance of axis 3 that follows the workpiece on axis 1.

The movement amount of axis 3 increases along with axis 1.

(5) Indicates the travel distance of axis 3 to return to the home position.

The movement amount of axis 3 decreases (moves in the reverse direction) because it returns to the home position.

Operating procedure

Mavigation I x

||
i
§' Basic Setting

M8 Ovperation Profile Data Lisi

1. Double click!

Setting Method - Gam Data (Section Iizpolatior
Strcke Amount Settine

s o - it m -
L. por Oycl W Stk Annt: & o)

jeply Magrifca

o i
Stoks [ Veloity . [ fcosiaton s (] Jek—r A Wit [190 | Hoie (100 | |- W/H 100 Screen

L
ity

2.Enter!

- 100000

0 51250 102500 153750
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1. Inthe Navigation window of the motion control
setting function, double-click [ProfileData0001]
under [Operation Profile Data].

2. Set each item as follows.

[Setting details]

Resolution: 45

Unit: um (Manual input), Len. per Cycle Setting:
205000

Unit: um (Manual input), Stroke Amount: 100000
Cam Time per Cycle: 1.000 (Default)



Stroke Setting

3. Configure the stroke settings as follows.

Initial Stroke [um’ Tnit Velocity [um/min] Init_Acceleration [um./min"2]
m Start Point[um] End Pointum] Stroke um] Gam Gurve Type Thput | End Point Velocitylum/min] | Ihput | End Point
I 1 0 5000 Conet. Velocity 0.000 0.000]

2 53000 153000 100000 Const. Velocity 7;2:2?22 ?:2 zzzz

4
s Y

3.Enter!
Sec. No. | Start End Stroke Cam Curve Description
Point Point Type
1 0 59000 0 Const. Velocity Set the distance from the sensor to the dog sensor of axis 3.
2 59000 159000 100000 Const. Velocity Set the travel distance of axis 3 that follows the workpiece on axis 1 from the
dog sensor of axis 3.

3 159000 0 0 Const. Velocity Set the distance from axis 3 to the sensor.

Pointp

Cam data can also be created by dragging the cursor to a point of the stroke curve in the cam graph. The
changed point is reflected in the stroke setting field.

et - Gam Dot (Setion erplton)

| Stcke At &

[

4. The waveform as shown on the left is created.

Display Magnificatioe

Widh (100 ] Heieht[100 ] | W/ 118 Scron

1000

w120

[

Inia Sveke 0lin) it Veloity Gam/min] It Accolratin n/min 2] 3 Gom Gurve Detai Settne
e Mo | St Pomlim] | Erd Farin] Svakelin] Gam Gurve Type | o[ Porit Veleiylum=| it |67 Porit Acoelerationlin/=~
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2-axis synchronous control program

Create the following program: Axis 1 starts conveying a workpiece at a constant speed, and when the sensor detects the
workpiece, axis 3 is synchronized with axis 1 according to the cam pattern created as the operation profile data.

FB to be used

The following table lists the FB used in the 2-axis synchronous control program.

Create the 2-axis synchronous control program by combining the FB that controls the velocity of axis 1 (MC_MoveVelocity),
FB that executes the cam operation of axis 1 and axis 3 according to the created cam data (MC_Camin), and FB that stops
the synchronous control of axis 1 and axis 3 (MC_Stop).

Type FB Description
Motion MC_MoveVelocity Switches the driver to csv and controls the velocity control according to the specified velocity.
MC_Camin Executes cam operation.
MC_Stop Decelerates the specified axis to stop.
This FB is used to stop synchronization.

FB name: MC_MoveVelocity

Switches the driver to csv and controls the velocity control according to the specified velocity.
The following shows the details of MC_MoveVelocity.

MC_MoveVelocity(
Axis:= ?AXIS_REF? ,
Execute:= ?BOOL? ,
ContinuousUpdate:= ?BOOL? ,
Velocity:= ?LREAL? ,
Acceleration:= ?LREAL? ,
Deceleration:= ?LREAL? ,
Jerk:= ?LREAL? ,
Direction:= ?INT? ,
BufferMode:= ?INT? ,
Options:= ?DWORD? ,
InVelocity=> ?BOOL? ,
Busy=> ?BOOL? ,
Active=> ?BOOL? ,
CommandAborted=> ?BOOL? ,
Error=> ?BOOL? ,
ErrorID=> ?WORD?

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
Velocity Control 56 8 Subroutine type Real-time execution

Setting data
B /O variable

/0 variable | Name Data type | Input Setting Default Description
import range value
Axis Axis information | AXIS_REF At start — Mandatory This variable sets the axis.
For the variables used (AxisName.AxisRef.), refer to
the following.
==~ Page 45 AxisName.AxisRef. (Axis information)

H Input variables

Input variable Name Data type Import Setting range | Default Description
value
Execute Execute BOOL At start TRUE, FALSE FALSE When this variable is TRUE,
command MC_MoveVelocity (Speed Control) is
executed.
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Input variable Name Data type Import Setting range | Default Description
value
ContinuousUpdate | Continuous BOOL At start TRUE, FALSE FALSE This variable sets whether to enable or
update disable continuous change of Velocity
(Velocity), Acceleration (Acceleration), and
Deceleration (Deceleration).
* FALSE:Disable
* TRUE:Enable
Velocity Velocity LREAL At start / 0.0, +0.0001 to 0.0 This variable sets the command velocity.
Retrigger +2500000000.0 When the velocity is negative, the axis
possible / moves in the negative direction.
Continuous When "0.0" is set, the axis does not operate,
update but Axis status (AxisName.Md.AxisStatus)
possible changes to "6: During continuous operation
(ContinuousMotion)".
Acceleration Acceleration | LREAL At start / 0.0000, 0.0001 0.0 This variable sets the acceleration.
Retrigger to 2147483647.0
possible /
Continuous
update
possible
Deceleration Deceleration | LREAL At start / 0.0000, 0.0001 0.0 This variable sets the deceleration.
Retrigger to 2147483647.0
possible /
Continuous
update
possible
Jerk Jerk LREAL At start 0.0000, 0.0001 0.0 This variable sets the jerk.
to 2147483647.0
Direction Direction INT At start 1,2 0 This variable sets the selected direction.
selection (MC_DIRECTION) « 1:Positive direction (mcPositiveDirection)
« 2:Negative direction
(mcNegativeDirection)
If "2: Negative direction
(mcNegativeDirection)" is set when Velocity
(Velocity) is negative, the motor moves in the
positive direction.
When this setting is omitted, "Out of
Direction Selection Range (error code:
1A37H)" occurs.
BufferMode Buffer mode | INT At start 0,1 0 This variable sets the buffer mode.
(MC_BUFFER_MODE) « 0:Aborting (mcAborting)
+ 1:Buffered (mcBuffered)
Options Options DWORD(HEX) At start 00000000H to 00000000H | This variable sets the functional options for
0002001H MC_MoveVelocity (Speed Control) in terms
of bits.
B Output variables
Output variable Name Data type Default Description
value
InVelocity Target velocity reached BOOL FALSE This variable becomes TRUE when the command
velocity calculated by the motion system reaches the
target velocity.
The value is retained until Execute command
(Execute) becomes FALSE or the control is aborted.
When the target velocity has been changed due to a
change while Continuous update (ContinuousUpdate)
is TRUE, this variable remains FALSE until the velocity
reaches the target velocity after change.
Busy Executing BOOL FALSE This variable becomes TRUE when MC_MoveVelocity
(Speed Control) is executed.
Active Controlling BOOL FALSE This variable becomes TRUE while MC_MoveVelocity
(Speed Control) is controlling the axis.
CommandAborted Abortion of execution BOOL FALSE This variable becomes TRUE when execution of
MC_MoveVelocity (Speed Control) is aborted.
This variable becomes FALSE when Execute
command (Execute) becomes FALSE.
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Output variable Name Data type Default Description

value
Error Error BOOL FALSE This variable becomes TRUE when an error occurs.
ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error

code.

For details of error codes, refer to the following.
L IMELSEC iQ-R Motion Module User's Manual
(Application)

Processing details

* MC_MoveVelocity (Speed Control) switches the control mode of the driver to csv and performs control. This function
controls the command velocity based on the set Acceleration (Acceleration), Deceleration (Deceleration), and Jerk (Jerk).
To stop MC_MoveVelocity (Speed Control), start MC_Stop (Forced Stop).

Program example

Create a velocity control program to operate an axis at a constant velocity.

H Labels used

The following table lists the global and local labels used in this program.

Category Label name Data type Class Public label | Description
Local label bSyncReq_Demo1 Bit VAR — 2-axis synchronous control execution request
leVelocity Double- VAR — Axis 1 velocity
precision real Stores the velocity setting for synchronous control input
number from the GOT.
leAcceleration Double- VAR — Axis 1 acceleration
precision real Stores the acceleration based on Axis 1 velocity
number (leVelocity).
leDeceleration Double- VAR — Axis 1 deceleration
precision real Stores the deceleration based on Axis 1 velocity
number (leVelocity).
lederk Double- VAR — Axis 1 jerk
precision real Stores the jerk based on Axis 1 velocity (leVelocity).
number
bMove1InVelo Bit VAR — Axis 1 target velocity reached
bMove1Aborted Bit VAR — Axis 1 execution aborted
bMove1Error Bit VAR — Axis 1 error

B ENUM enumerator to be used
It is used in "Enumeration type name__ Enumerator name" INT type global labels.

For details of ENUM enumerators, refer to the following.
(==~ Page 47 ENUM Enumerator

Enumeration type name

Enumerator

Description

MC_DIRECTION

mcPositiveDirection

Positive direction
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Practice 5-1

Create the "1-axis: Velocity control execution" program in the program block "SynchronousDemo1".

Select "MC_MoveVelocity" from [Motion - Individual] under [Motion Control Function/Function Block] in "POU List" in the
Element Selection window.

18 - ?-axis synchronous control------

2i f/8vnchronous control execution request

FEIF (G _hSyncCHD _Demol AND NOT G_bSvncStop_Demol)  THEM When the 2-axis synchronous control request
4 biyncRes_Demal := TRIE; is turned on, the synchronous control command
2 ELSE turns on.

G bivncReq Demol := FALSE;

TiLEND_IF;

a

9 f/Melocity setting for synchronous caontrol (velocity, acceleration, deceleration, and jerk)
103 IF (G_leSvncletYelocity <> leWelocity) THEH
11 leVelocity 1= G_ledyncietWelocity; When the synchronous control speed is changed,
12 leficceleration = G_leSynclietVelocity * 2.0; acceleration, deceleration, and
13 leDeceleration := G_leSyncSetVelnc!ty * 2.0 jerk are recalculated according to the speed.
14 lederk = G_lesyncietYelocity * 4.0;
15:LEND_IF;
16

17 /f1-axis: Yelocity control execution
18: MG MoveVelocity 10

19 Byisi= fxis0001.8xisRef ©)
20 Execute:= hiyncReg_Demol , (2)
2l Welocity:= leVelocity . (3)
& fccelerat ion:i= lefcceleration . 4)
23 Deceleration:= leleceleration , (5)
24 derk:= lederk , (6)
2h Direction:= MC_DIRECTION__mcPositiwelirection y — — (7)
20 InVelocity=> bMovellnYelao , (8)
27 Commanddbarted=> bMoveldbaorted , (9)
28 Errar=> bMovelError (10)
24 1

&1

No. Description

1) Sets the axis information of axis 1.

2) Sets the execution request for 2-axis synchronous control (axis 1 and axis 3).

(3) Sets the velocity of the velocity control (axis 1).

(4) Sets the acceleration of the velocity control (axis 1).

(5) Sets the deceleration of the velocity control (axis 1).

(6) Sets the jerk of the velocity control (axis 1).

(7) Sets the control direction of the velocity control (axis 1) to the positive direction.

(8) Stores "Target velocity reached" of the velocity control (axis 1) FB.

9) Stores "Abortion of execution" of the velocity control (axis 1) FB.

(10) Stores errors (axis 1).
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FB name: MC_Camin

This FB starts the cam operation based on the specified cam data.

The following shows the details of MC_Camln.

MC_Camin(
Master:= ?AXIS_REF? ,
Slave:= ?AXIS_REF?,

);

Execute:= ?BOOL? ,

ContinuousUpdate:= ?BOOL? ,
MasterOffset:= ?LREAL? ,
SlaveOffset:= ?LREAL? ,
MasterScaling:= ?LREAL? ,
SlaveScaling:= ?LREAL? ,
MasterStartDistance:= ?LREAL? ,
MasterSyncPosition:= ?LREAL? ,

StartMode:= ?INT?,

MasterValueSource:=

?INT?,

CamTablelD:= ?MC_CAM_ID?,

BufferMode:= ?INT?

Options:= ?DWORD? ,

InSync=> ?BOOL? ,
Busy=> ?BOOL?,
Active=> ?BOOL? ,

CommandAborted=> ?BOOL? ,

Error=>?BOOL? ,

ErrorlD=> ?WORD? ,

EndOfProfile=> ?BOOL?

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
Cam Operation Start 96 48 Subroutine type Real-time execution
Setting data
B 1/O variable
/0 variable | Name Data type | Input Setting Default Description
import range value
Master Master axis AXIS_REF At start — Mandatory This variable sets the axis.
For the variables used (AxisName.AxisRef.), refer to
the following.
=5~ Page 45 AxisName.AxisRef. (Axis information)
Slave Slave axis AXIS_REF At start — Mandatory | This variable sets the axis.
For the variables used (AxisName.AxisRef.), refer to
the following.
==~ Page 45 AxisName.AxisRef. (Axis information)
B Input variables
Input variable Name Data type Import Setting range Default Description
value
Execute Execute BOOL At start TRUE, FALSE FALSE When this variable is TRUE, MC_Camln
command (Cam Operation Start) is executed.
ContinuousUpdate Continuous BOOL At start TRUE, FALSE FALSE This variable sets whether to enable or
update disable continuous change of Master axis

offset (MasterOffset), Slave axis offset
(SlaveOffset), Master axis scaling
(MasterScaling), Slave axis scaling
(SlaveScaling), and Cam table ID
(CamTablelD).

» FALSE:Disable

* TRUE:Enable
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Input variable Name Data type Import Setting range Default Description
value
MasterOffset Master axis LREAL At start / -10000000000.0 0.0 This variable shifts the phase of the master
offset Retrigger to 10000000000.0 axis (Master) by the offset amount.
possible / (This does not affect Master axis follow-up
Continuous distance (MasterStartDistance) or Master axis
update synchronization start position
possible (MasterSyncPosition).) If a value other than
"0" is set at the start of operation, at the rising
edge of In synchronization (InSync), the offset
amount to the master axis (Master) is added
to the cam 1-cycle position. The same applies
when the value is changed while In
synchronization (InSync) is TRUE.
SlaveOffset Slave axis offset | LREAL At start / -10000000000.0 0.0 This variable shifts the displacement of the
Retrigger to 10000000000.0 slave axis (Slave) by the offset amount.
possible / If a value other than "0.0" is set before the
Continuous rising edge of In synchronization (InSync), the
update command is output with the offset amount
possible added to the slave axis (Slave) position at the
rising edge of In synchronization (InSync).
The same applies when the value is changed
while In synchronization (InSync) is TRUE.
MasterScaling Master axis LREAL At start / 0.01to 10.0 1.0 This variable expands/reduces the cam table.
scaling Retrigger
possible /
Continuous
update
possible
SlaveScaling Slave axis LREAL At start / 0.01to0 10.0 1.0 This variable increases/reduces the stroke
scaling Retrigger amount of the cam table.
possible /
Continuous
update
possible
MasterStartDistance | Master axis LREAL At start -10000000000.0 0.0 This variable sets the position (the relative
follow-up to 10000000000.0 position from Master axis synchronization
distance start position (MasterSyncPosition)) of the
master axis (Master) where the output axis
(OutputData) starts synchronization.
MasterSyncPosition | Master axis LREAL At start -10000000000.0 0.0 This variable sets the position of the master
synchronization to 10000000000.0 axis (Master) to start synchronization of
start position Current value per cycle (InputPerCycle).
StartMode Start mode INT At start 0,1 0 This variable sets the start timing of cam
(MC_START_M operation.
ODE) * 0:Immediate (mclmmediate)
« 1:Absolute (mcAbsolute)
MasterValueSource | Master axis INT At start 1,2,101, 102 1 This variable sets the data source of the
data source (MC_SOURCE) master axis (Master).
selection * 1:Set value (mcSetValue)
* 2:Actual value (mcActualValue)
« 101:Latest set value (mcLatestSetValue)
+ 102:Latest actual value
(mcLatestActualValue)
CamTablelD Cam table ID MC_CAM_ID At start / 1 to 6000 0 This variable sets the cam ID.
Retrigger The cam ID is shared to the open area by
possible / MC_CamTableSelect (Cam Table Selection)
Continuous in advance.
update
possible
BufferMode Buffer mode INT At start 0,1 0 This variable sets the buffer mode.
(MC_BUFFER_ * 0:Aborting(mcAborting)
MODE) + 1:Buffered(mcBuffered)
Options Options DWORD(HEX) At start 00000000H to 00000000H | This variable sets the functional options for

00010000H

MC_Camin (Cam Operation Start) in terms of
bits.
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B Output variables

Output variable Name Data type Default Description

value

InSync In synchronization BOOL FALSE This variable becomes TRUE when Output value
(OutputData) starts synchronization.

Busy Executing BOOL FALSE This variable becomes TRUE when MC_ Camin (Cam
Operation Start) is executed.

Active Controlling BOOL FALSE This variable becomes TRUE when Current value per
cycle (InputPerCycle) starts synchronization.

CommandAborted Abortion of execution BOOL FALSE This variable becomes TRUE when execution of
MC_Camin (Cam Operation Start) is aborted.

This variable becomes FALSE when Execute
command (Execute) becomes FALSE.

Error Error BOOL FALSE This variable becomes TRUE when an error occurs.

ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error
code.

For details of error codes, refer to the following.
[IMELSEC iQ-R Motion Module User's Manual
(Application)

EndOfProfile Cam cycle completion BOOL FALSE After Controlling (Active) becomes TRUE, this variable
becomes TRUE only for 1 scan of the program cycle
each time the axis moves the one cycle length.

B Public variables

Public variable Name Data type Default Description

value

InputPerCycle Current value per cycle LREAL 0.0 This variable stores the current value per cycle.

Reference Reference value LREAL 0.0 This variable stores the reference value.

OutputData Output value LREAL 0.0 This variable stores the output value.

InstancelD Instance ID WORD(UINT) 0 The instance ID.

This variable is automatically set by the system when
an instance is created. This instance ID is used in FB
input, etc.

Processing details

* MC_Camlin (Cam Operation Start) sets Master axis offset (MasterOffset), Slave axis offset (SlaveOffset), Master axis

scaling (MasterScaling), Slave axis scaling (SlaveScaling), Master axis follow-up distance (MasterStartDistance), Master

axis synchronization start position (MasterSyncPosition), Start mode (StartMode), Master axis data source selection

(MasterValueSource), Cam tablelD (CamTablelD), and Buffer mode (BufferMode), then executes the cam operation.

+ To stop the operation, perform MC_Stop (Forced Stop).
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Program example

Create a program that executes cam operation based on the specified cam data and performs 2-axis synchronous control.

H Labels used

The following table lists the global and local labels used in this program.

Category Label name Data type Class Public label | Description

Local label bMoveCam Bit VAR — Cam Operation Start
bInSync1 Bit VAR — In synchronization
bCaminAborted Bit VAR — Abortion of execution
bCamlnError Bit VAR — Error

B Operation profile data

The following table lists the operation profile data used in this program.

Profile ID Label name Data type Description

1 ProfileData0001 MC_CAM_REF 2-axis synchronous control cam data

B Auto expansion of cam data
The cam data created as the operation profile data must be stored in the cam open area in the Motion module.

If "Auto Expand" for the cam data is set to "Yes" in [=5~ Page 153 Creating new operation profile data, the cam data is
automatically stored in the cam open area when [YO0] is turned on.

At this time, for "CamTablelD" specified for MC_Camln, specify "ProfileData name.ProfileData.ID" for the member ProfilelD of
the FB name.CamTablelD structure. This specifies the profile data to be used.

Delete or comment out the CamTablelD input in the FB.
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Operating procedure

1. Enter "MC_Cam".
1.Enter!

2. Select the FB name "MC_Camln_1" from the
displayed options.

1
(%5 MC_Camin_1 MC_Camin ﬂ 2. Select!
MC_CAM_CURVE_TYPE__ConstantAc... Constant A
@ MC_CAM_CURVE_TYPE__ConstantSp... INT Constant Velodity
@ MC_CAM_CURVE_TYPE__ Cydloid INT Cydoid
@ MC_CAM_CURVE_TYPE_ DistortedCo... INT Distorted Constant Velocity
@ MC_CAM_CURVE_TYPE_ DistortedSine  INT Distorted Sine
@ MC_CAM_CURVE_TYPE_ DistortedTr... INT Distorted Trapezoid
@ MC_CAM_CURVE_TYPE_ DoubleHyp... INT Double Hypotenuse
@ MC_CAM_CURVE_TYPE__FifthCurve INT 5th Curve
@ MC_CAM_CURVE_TYPE__FifthCurve_... INT 5th Curve (Adj.) ]
Setting...
1T WE Ganin 3. Enter "" and select "CamTablelD" from the
= ! displayed options.
W Active BOOL ~ played op
B BufferMode INT
-
W Busy BOOL

ECamTableID MC_CAM_ID |<-+ 3. Select!

%Commandﬂborb&d BOOL
% ContinuousUpdate BOOL

&y EndOfProfile BOOL
W Error BOOL
% ErrorD WORD

B Fxecute BOOL v

Setting...

19 We CanIn 1.CanTahlelD 4. Enter".", and select "ProfilelD" from the
5%, ProfielD PROFILE ID Profie ID [' displayed structure variables.
* Setting... |
4. Select!

%

5. Enter!

8. Enter"="and "Pr".

6. Select "ProfileData0001" from the displayed
structure variables.

l WC_CamIn_1.CanTablelD.ProfilelD §:= Prll
E= ProfileDataDd01 MC_CAM_REF

* Setting...

6. Select!

%
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10 MC_CamIn_l.CamTahlelD.Frofilell := Frofilelatalll
% ProfileData PROFILE_DATA Profie
' Setting...
7. Select!

1= ProfileData0001.Profilelata,

PROFILE_ID Profile ID
FILE_LOCATIONE Operation Profile Data Storage Location

Setting...

8. Select!

lé MC_CamIn_1.CamTahlelD.Profilell == ProfileDatalO0l.P

rofileData.l

9. Enter!

7. Enter "" and select "ProfileData" from the
displayed structures.

8. Enter ".", and select "ID" from the displayed
structures.

9. Enter "
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Practice 5-2

Create a program that specifies operation profile data and executes synchronous control in the program block

IIS

ynchronousDemo1".

Select "MC_CamlIn" from [Motion - Individual] under [Motion Control Function/Function Block] in "POU List" in the Element
Selection window.

A J/Detect the rising edge of workpiece detection
3 R_TRIG_I(
a4 CLE:= HZIZGHZB1_32D0_001_Rx0 ,
gg ?_> pllorkOn Starts synchronous control
a6 ’ when a workpiece is detected.
37 J/Start synchronization along with the workpiece detection timing
38 bMoveCam := bhMovellnVYelo AND bWaorkON;
a4
40 f/Specify operation profile data of the motion to he performed by svnchraonous control of fxis 1 and dxis 3
41 WC_CamIn_1.CamTahlelD.ProfilelDl := ProfileDatal001.Profilelata.lD; (1)
420 S/Synchronous control execution Master axis: dwis 1 Slave axis: fxis 3
43 MG CamIn _1(
44 Waster:= Bxis0001.8xisRef . (2)
45 Slave:= hwis0003.4xisRef , (3)
4k Execute:= hMoveCam . (4)
47 Insvne=» bInSyncl , (5)
48 Commandiborted=> bCanlndborted , (6)
44 Error=> hCamInError 7)
50 1
b1
No. Description
1) Sets the auto expansion of cam data for synchronous control (axis 1 and axis 3).
(2) Sets the axis information of axis 1 for the master axis.
3) Sets the axis information of axis 3 for the slave axis.
(4) Sets the command to start the cam operation of synchronous control (axis 1 and axis 3).
(5) Stores "Execution start" of the cam operation start (axis 1 and axis 3) FB.
(6) Stores "Abortion of execution" of the cam operation start (axis 1 and axis 3) FB.
(7) Stores errors (axis 1 and axis 3).
Point;9
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Delete or comment out the CamTablelD in the "MC_Camin" FB when the operation profile data is specified by
auto expansion of the cam data.
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FB name: MC_Stop

Decelerates the specified axis to stop.
The following shows the details of MC_Stop.

MC_Stop(
Axis:= ?AXIS_REF? ,
Execute:= ?BOOL? ,
Deceleration:= ?LREAL? ,
Jerk:= ?LREAL? ,
Options:= ?2DWORD? ,
Done=> ?BOOL? ,
Busy=> ?BOOL? ,
Active=> ?BOOL? ,
CommandAborted=> ?BOOL? ,
Error=> ?BOOL? ,
ErrorID=> ?WORD?

)

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
Forced Stop 36 8 Subroutine type Real-time execution
Setting data
B 1/O variable
/0 variable | Name Data type | Input Setting Default Description
import range value
Axis Axis information | AXIS_REF At start — Mandatory This variable sets the axis.
For the variables used (AxisName.AxisRef.), refer to
the following.
=5~ Page 45 AxisName.AxisRef. (Axis information)
B Input variables
Input variable Name Data type Import Setting range | Default Description
value
Execute Execute BOOL At start TRUE, FALSE FALSE When this variable is TRUE, MC_Stop (Forced
command Stop) is executed.
Deceleration Deceleration LREAL At start / 0.0000, 0.0001 0.0 This variable sets the deceleration.
Retrigger | to 2147483647.0
possible
Jerk Jerk LREAL At start / 0.0 0.0 Set this variable to "0.0".
Retrigger If a value other than "0.0" is set, "Out of Jerk
possible Range (error code: 1A13H)" occurs.
Options Options DWORD(HEX) | At start 00000000H 00000000H | Set this variable to "00000000H".
If a value other than "00000000H" is set, "Out of
Options Range (error code: 1A4EH)" occurs.
Bl Output variables
Output variable Name Data type Default Description
value
Done Execution completion BOOL FALSE This variable becomes TRUE when the velocity
becomes 0.
Busy Executing BOOL FALSE This variable becomes TRUE when MC_Stop (Forced
Stop) is executed.
Active Controlling BOOL FALSE This variable becomes TRUE while MC_Stop (Forced
Stop) is controlling the axis.
CommandAborted Abortion of execution BOOL FALSE This variable becomes TRUE when execution of
MC_Stop (Forced Stop) is aborted.
Error Error BOOL FALSE This variable becomes TRUE when an error occurs.
ErrorlD Error code WORD(UINT) 0 When an error occurs, this variable returns the error
code.
For details of error codes, refer to the following.
[IMELSEC iQ-R Motion Module User's Manual
(Application)
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Processing. details

MC_Stop (Forced Stop) sets Deceleration (Deceleration) and decelerates the FB being executed to stop.

When MC_Stop (Forced Stop) is executed, Abortion of execution (CommandAborted) becomes TRUE in the FB being
executed and Axis status (AxisName.Md.AxisStatus) changes to "2: Decelerating to Stop (Stopping)". While Execute
command (Execute) is TRUE or if the velocity has not reached "0.0", "2: Decelerating to Stop (Stopping)" is maintained.
When Execution completion (Done) becomes TRUE and Execute command (Execute) becomes FALSE at stop
completion, the axis status changes to "4: Standby (Standstill)".

Program example

Create a program to decelerate the operation of 2-axis synchronous control to stop.

H Labels used

The following table lists the global and local labels used in this program.

Category Label name Data type Class Public label | Description
Global label G_bSyncStop_Demo1 Bit VAR_GLOBAL | Enable 2-axis synchronous control stop
Turns on when "M31" is tapped on the GOT.
G_bSynchro1Error Bit VAR_GLOBAL | Enable 2-axis synchronous control error
Stores errors of velocity control or cam control.
Local label bAborted Bit VAR — 2-axis synchronous control execution aborted
Stores "Abortion of execution" of velocity control or cam
control.
bStop1Done Bit VAR — Axis 3 deceleration stop execution complete
bStop2Done Bit VAR — Axis 1 deceleration stop execution complete

Practice 5-3

Create the following program in the program block "SynchronousDemo1".
Select "MC_Stop" from [Motion - Individual] under [Motion Control Function/Function Block] in "POU List" in the Element
Selection window.

B2 AAlhwis 30 Control stoe

53 MG _Stap_1(

54 fuis:= AuisO003.AxisRef , M

A Execute:= G_bSwyncStop_Demol OR biborted OR G_bSwnchrolError, @)

bh Done=> hitoplDone @)

57 s

HH

No. Description

1) Sets the axis information of axis 3.

(2) Sets the command to forcibly stop 2-axis synchronous control (2-axis synchronous control stop, 2-axis synchronous control abortion of

execution, or 2-axis synchronous control error).

(3) Stores deceleration stop execution completion of forced stop (axis 3).
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Fill in the blanks to complete a program.

58 SSfhxis 1: Control stop
B0 MC_Stop_216
f1 hisi=| © 1.
(i Execute:= [ @) 1,
f3 Done=> [ K6 ]
64 )
k5
G //Matify the PLC of error accurrence in synchronous cantrol
67 G_hSvnchralError == bMovelError OR hCamInErrar; ]>[ﬁmmofmmhamsssmmd
BB
6% JSHotify the PLC of swvnchronous control execution completion
70 bbhorted = bMoveldborted OR hCamInfbhorted;
T G_hSynchone_Demol := (hStoplDone AND hStopZDone) OR G_bSwnchrolError OR hithorted;
I o |
Each axis status is stored.
No. Description
(1) Sets the axis information of axis 1.
(2) Sets the command to forcibly stop 2-axis synchronous control (2-axis synchronous control stop, 2-axis synchronous control abortion of
execution, or 2-axis synchronous control error).
3) Stores deceleration stop execution completion of forced stop (axis 1).
B Answer

The following shows the answer program.

52
a3
54
ok
b
a7
58
59
]
B
k2
b3
b4
]
B
b7
fa
H9
i
i1

Jfbwis 30 Control stop
MG Stap_1°¢
fwisi= buisO003.hxisRef .
Execute:= G_bivncStop_lemol OR bihorted OR G_hSvnchrolErrar,
Done=> hStoplDane
)

FAbwis 1: Control stop

MG Stop 2
fwigrz Awig0001 . AxisRef .
Execute:= G_bivncstop_lemol OR bihorted OR G_bSvnchrolError .
Done=> hitopZlone
J;

Filotify the PLC of error occurrence in syachronous control

G bSvnchralErrar = bMowelErrar OR bCamInErrar;

FifMotify the PLC of svnchronous control execution completion
bitbhorted := bMovelbborted OR hCamlnfborted;
G_bhSynclone _Demol = (b5topllone AND hStopZlone) OR G_bSvnchrolError OR hihorted;
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Operation check

After creating the program, write it to the programmable controller by following the same procedure as "<~ Page 110 Writing
to the programmable controller" and check the operation of 2-axis synchronous control.

Operating procedure

Main Menu 15:59 1. Turn on the servo.

2. Tap the [JOG homing] button on the main
menu screen.

Servo ON Reguest

@
Servo ON Me0

09:24] 3. Tap the [M10] button for homing.
F’oint}g

Always perform homing before
synchronous control.

4. Tap the [Positioning/Synch. Control] button.

\: Homing \ Axis 1 Homing Axis 2 Homing Axis 3 Homing
M101 | M201 M301
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Positioning Control/Synchronous Control Operation Screen 5. Setthe desired velocity in the velocity setting

"D50".
M M
Move to ain Menu Move to Homlng Tap the [M30] button for 2-axis synchronous

- . . execution.
Target position | Velocity setting | Curent feed

Positioning, %%’g['{l‘gggg """"""""""""""""""" e ] When the sensor detects a workpiece on axis 1,

axis 3 moves 10 cm horizontally in sync with the
M20 [M21 . .

velocity of axis 1.

\" Positioning Control}

As the synchronous control comes to the end (axis 3

moves 10 cm), axis 3 returns to the home position.

""""""""""""""""""""""""""""""" When a workpiece is detected again, synchronous
X g Execute ] Stop

i

? ‘EI’I’OI’ occurrence Error
Screen
5 Set!

6 Tap!

control is started.

Positioning Control/Synchronous Control Operation Screen 7. Stop 2-axis synchronous control by tapping the

[M31] button for 2-axis synchronous stop.
Move to Maln Menu| yove to Homlng

\( Positioning Control \ Current feed

Target position | Velocity setting

iContinuous
Posmonlng ¢ positioning

2o [
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8.3  3-Axis Synchronous Control

Cam data setting

For operation profile data (cam data), refer to the following.

[Z5~ Page 153 Cam data setting

Adding operation profile data

The following shows how to add operation profile data with the motion control setting function.

Operating procedure

Navigation

.
e 1. Click!

8 Operation Profile Da
-

Import File...

Sort

B & Label

Mew Data X
Data Type [rz Operation Profile Data -l
PrfiData0l2
Detailed Setting
Data Format
Type Cam Data [+
Interpelation Method Specification  Section Interpolation E « 2_ Set!
Expand Setting
Auto Expand Ves E
Profile ID (1 to 60000) 2
Repetitive Operation Disable E
Input Absolute Coordinate Disable (Relative Coordinate) |}
Output Absolute Coordinate Disable (Relative Coordinate) E
l=] 3.Click!

%
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1. Inthe Navigation window of the motion control
setting function, right-click [Operation Profile
Data] and click [Add New Datal.

2. Configure the Basic Setting and Detailed
Setting as follows.

[Setting details]

Data Type: Operation Profile Data (Default)

(Data Name): ProfileData0002 (Default)

Type: Cam Data (Default)

Interpolation Method Specification: Section

Interpolation (Default)

Auto Expand: Yes (Default)

Profile ID: 2 (Default)

Repetitive Operation: Disable

Input Absolute Coordinate: Disable (Relative

Coordinate) (Default)

Output Absolute Coordinate: Disable (Relative

Coordinate) (Default)

3. Click the [OK] button.



Mavigation

3 x| 4. The operation profile data is added to the

Navigation window.

B = Program
SFUN
B (s Label

Creating cam data

The following shows the waveform of the cam data to be created.

Gam Graph
g::pl;;DGraph Dizplay Magnification Paint Data
Sroke s ] Velocity s [ ] Acceleration e [] Jerk s Width % Height % | WiH 100% Screen Display
[dezree]
360
() !
| |\ 1 |
(©)] T ()
-360 L IL | |
0 51250 (4) 102600(5) (6)18760 205000
i
2
No. Description
1) Indicates the movement amount of the slave axis (axis 2).
(2) Indicates the movement amount of the master axis (axis 1).
3) Indicates the movement amount to the dog sensor of axis 3 after the sensor detects a workpiece on axis 1.
Although the movement amount of axis 1 increases because it is operating at a constant velocity, the movement amount of axis 2 does not change
because it is stopped.
(4) Indicates the distance through which axis 2 rotates 180° (moves down) while following the workpiece on axis 1.
Although the movement amount of axis 1 increases, the movement amount axis 2 decreases (the axis descends).
(5) Indicates the distance through which axis 2 rotates 90° (moves up) from its lowered position while following the workpiece on axis 1.
The movement amount of axis 2 increases (the axis moves up) along with axis 1.
(6) Indicates the travel distance of axis 2 to return to the home position (rotates 90°) while following the workpiece on axis 1.
The movement amount of axis 2 increases (the axis moves up) along with axis 1.
(7) Indicates the standby distance of axis 2.
Although the movement amount of axis 1 increases because it is operating at a constant velocity, the movement amount of axis 2 does not change
because it is stopped.
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Operating procedure

— . 1. Inthe Navigation window of the motion control
Mavigation g x ]

5 B | g setting function, double-click [ProfileData0002]
under [Operation Profile Data].

B8 Operation Profile Data List

1.Double click!

B W Add-on Lata
i Network /0
1

Vv

Lon.per Cycle Setting Stroke Amcunt Settine

2. Set each item as follows.

e Methad - [Gam Data (Section Fierpolatior)

) SO o m— [Setting details]
T e S B ‘ D ———— Resolution: 256
ezl | Unit: um (Manual input), Len. per Cycle Setting:
2.Enter! 205000

: Unit: degree, Stroke Amount: 360
Cam Time per Cycle: 6.000

0 s150 102500 153750 205000
fun]

Inital Stroke

Stk sitne i = 3. Configure the stroke settings as follows.

Sec. HNo. Start Pointlum]

139000 169000 0 Gycloid 00 0.000
159000 [ 0 Gonst. Velocity 0000 0000

[ 59000 [ Const. Velocity 0000 (]
53000 79000 180 Gyeloid 00 0.000
79000 120000 -0 Gonst. Velocity 3075000 0.000

1 1
3| . |

3.Enter!
Sec. No. | Start End Stroke Cam Curve Description
Point Point Type

1 0 59000 0 Const. Velocity Set the distance from the sensor to the dog sensor of axis 3.

2 59000 79000 -180 Cycloid Set the distance through which axis 2 rotates 180° (moves down) while
following the workpiece on axis 1 from the dog sensor of axis 3.

3 79000 139000 -90 Const. Velocity Set the distance through which axis 2 rotates 90° (moves up) while following
the workpiece on axis 1.

4 139000 159000 0 Cycloid Set the travel distance of axis 2 to return to the home position while following
the workpiece on axis 1.

5 159000 0 0 Const. Velocity Set the distance over which axis 2 stops.
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St Method - [Gam Data (Secton Fierpalation)
Resolution v
Siroke Ancun Settng Rangelieeree]

-0 0 380

Len.per Cycle Setting
it m v

Len.per Oycle: 205000

Cam Graph.

4.

C———
it
s ot

Gam Tine Setine per Cycle

Gam Tine per Gycle 600061

Displey Gragh Display Maerification Fon Data
Stoke mmm (] Velocity memm [ Acceleration e [] detk s Wt 00| eien 10| [ W/H 100k Screen Disglay
lteerse]
]
[
350
0 si260 102500 9750 a0
[um]
el Stroke. O] fdeeree) it Vecity [degree/min]  nit. Accekeration [egree/min"2] (€ Fine-tune the cam curve by section
[[Sec No, | Stan Porun] | Evd Portlun] | Svokeldemree] | Gam Gurve Type | rput | End Pt Veloetyde-~ | put [End Port. -
i o a0 0 Const Veleciy 1)
] 56000 a0 -t Gychoid 0000
] 75000 193000 0 Const Veleity w5000
' 135000 159000 o Gychoid 000
5 155000 o 0 Cont Veleity (1
i
7
g

The waveform as shown on the left is created.
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3-axis synchronous control program

Create the following program: Axis 1 starts conveying the workpiece at a constant speed, and when the sensor detects the
workpiece, axis 3 and axis 2 are synchronized with axis 1 according to the cam pattern created as the operation profile data.

FB to be used

The following table lists the FB used in the 3-axis synchronous control program.

Create the 3-axis synchronous control program by combining the FB that controls the velocity of axis 1 (MC_MoveVelocity),
FB that executes the cam operation based on the cam data created by axis 1 and axis 2 as well as axis 1 and axis 3
(MC_Camin), and FB that stops the synchronous control of axis 1, axis 2, and axis 3 (MC_Stop).

Type FB Description
Motion MC_MoveVelocity Switches the driver to csv and controls the velocity control according to the specified velocity.
MC_Camin Executes cam operation.
MC_Stop Decelerates the specified axis to stop.
This FB is used to stop synchronization.

Program example

Create the 3-axis synchronous control program for axis 1, axis 2, and axis 3.

H Labels used

The following table lists the global and local labels used in this program.

Category Label name Data type Class Public label | Description
Global label G_bSyncStop_Demo2 Bit VAR_GLOBAL | Enable 3-axis synchronous control stop
G_bSynchro2Error Bit VAR_GLOBAL | Enable 3-axis synchronous control error
Stores errors of velocity control or cam control.
Local label bSyncReq_Demo2 Bit VAR — 3-axis synchronous control execution request
leVelocity Double- VAR — Axis 1 velocity
precision real Stores the velocity setting for synchronous control input
number from the GOT.
leAcceleration Double- VAR — Axis 1 acceleration
precision real Stores the acceleration based on Axis 1 velocity
number (leVelocity).
leDeceleration Double- VAR — Axis 1 deceleration
precision real Stores the deceleration based on Axis 1 velocity
number (leVelocity).
lederk Double- VAR — Axis 1 jerk
precision real Stores the jerk based on Axis 1 velocity (leVelocity).
number
bMove1InVelo Bit VAR — Axis 1 target velocity reached
bMove1Aborted Bit VAR — Axis 1 execution aborted
bMove1Error Bit VAR — Axis 1 error
bMoveCam Bit VAR — Cam Operation Start
bAborted Bit VAR — 3-axis synchronous control execution aborted
Stores "Abortion of execution" of velocity control or cam
control.
bInSync1 Bit VAR — In synchronization (axis 1 and axis 3)
bCamlin1Aborted Bit VAR — Abortion of execution (axis 1 and axis 3)
bCamIn1Error Bit VAR — Error (axis 1 and axis 3)
binSync2 Bit VAR — In synchronization (axis 1 and axis 2)
bCamin2Aborted Bit VAR — Abortion of execution (axis 1 and axis 2)
bCamin2Error Bit VAR — Error (axis 1 and axis 2)
bStop1Done Bit VAR — Axis 2 deceleration stop execution complete
bStop2Done Bit VAR — Axis 3 deceleration stop execution complete
bStop3Done Bit VAR — Axis 1 deceleration stop execution complete
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Practice 6

Fill in the blanks to complete a program in the program block "SynchronousDemo2".

Add the synchronous control program for axis 1 and axis 3 in the same manner as the program created for 2-axis
synchronous control, and add synchronous control program for axis 1 and axis 2 as well.

Select "MC_MoveVelocity", "MC_CamlIn", and "MC_Stop" from [Motion - Individual] under [Motion Control Function/Function
Block] in "POU List" in the Element Selection window.

1 ff------ 3-axis synchronous control------ )

21 JfSvnchronous control execution request When the 3-axis

I IF (G bSyncCHD Dena? AND NOT G _bSvncStop Demo?) THEH synchronous control

4 bivncReg_Demo? := TRUE; request is turned on,

5 ELSE - . the synchronous control

2 - lIJEs;fncReq_DemUQ 1= FALEE; command turmns on.

8

8 fMelocity setting for synchronous control (velocity, acceleration, deceleration, and jerk)| When the synchronous
103 IF (G_lefyncietVelocity <» leVYelocity) THEM control speed is changed,
11 leVelocity 1= G_leSvncietVelocity; acceleration. deceleration
12 leficceleration := G_leSvnclSetVelocity * 2.0; ] ’ ’
13 leleceleration = G_leSvncletVelocity % 2.0; and jerk are recalculated
14 lederk = G_leSyncSetVYelacity % 4.0; according to the speed.
15:LEND_IF;

16

17 /1 -awnis: Velocity control execution
188 MG _MoveVelocity 1

19 brisi= [ (1) 1.

20 Evecute:=[ (2) 1.

21 Velocity:= [ @ 1,

22 tcceleration:= [ 4) 1.

23 Deceleration:= [ (5) ]

24 derk:=[ ©) ],

25 Direction:[ (7) 1 -

26 In¥elocity=>[ ®) 1,

27 Commandiborted=>[ ©) 1.

28 Error=»[ (10) ]

24 1

a0

3 F/Detect the rising edze of workpiece detection

328 R_TRIG_1(

33 CLK:= NZ2GNZB1_320_001_Rx0 , Starts synchronous
34 0=> hWarkOH control

gg s when a workpiece is

detected.
37 F/8tart synchronization along with the warkpiece detection timing electe

38 bMoveCam := hMovelIn¥elo AND bWorkOM;

34
No. Description
1) Sets the axis information of axis 1.
(2) Sets the execution request for performing 3-axis synchronous control (axis 1, axis 2, and axis 3).
3) Sets the velocity of the velocity control (axis 1).
(4) Sets the acceleration of the velocity control (axis 1).
(5) Sets the deceleration of the velocity control (axis 1).
(6) Sets the jerk of the velocity control (axis 1).
(7) Sets the direction of the control for the velocity control (axis 1) to the positive direction.
(8) Stores "Target velocity reached" of the velocity control (axis 1) FB.
9) Stores "Abortion of execution" of the velocity control (axis 1) FB.
(10) Stores errors (axis 1).
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40 [//Specify operation profile data of the motion to he performed by synchronous control of fxis | and #fxis 3
41 (1) H

420 ffSvnchronous control execution Master axis: Axis 1 Slave axis: dxis 3

430 MC_Canln_1(

44 Master:Z[ @) ] .

45 Slave:=[ @) 1.

4f Execute:z[ 4 ],

47 Insvnc=>[ 6 ],

48 Commandiborteds [ (6) 1.

44 Err0r=>[ (7) ]

50 1;

Bl

521 //Specify operation profile data of the motion to bhe performed by swnchronous control of #dxis 1 and Axis 2
53 (8) ]

G4/ fSvynchronous control execution Master axis: dxis 1 Slave axis: dxis 2

BRLOMC Canln 2(

56 Master:= [ ©) 1.

57 Slave:=[ (10) 1.

58 Executer=[ (1) ],

5 InSvnc=> [ (12) ] 7,

B0 Comnandborted=>[ (13) ]

61 Err0r=>[ (14) ]

P N

63
No. Description
(1) Sets the auto expansion of cam data for synchronous control (axis 1 and axis 3).
(2) Sets the axis information of axis 1 for the master axis.
3) Sets the axis information of axis 3 for the slave axis.
(4) Sets the command to start the cam operation of synchronous control (axis 1 and axis 3).
(5) Stores "Execution start" of the cam operation start (axis 1 and axis 3) FB.
(6) Stores "Abortion of execution" of the cam operation start (axis 1 and axis 3) FB.
(7) Stores errors (axis 1 and axis 3).
(8) Sets the auto expansion of cam data for synchronous control (axis 1 and axis 2).
9) Sets the axis information of axis 1 for the master axis.
(10) Sets the axis information of axis 2 for the slave axis.
(11) Sets the command to start the cam operation of synchronous control (axis 1 and axis 2).
(12) Stores "Execution start" of the cam operation start (axis 1 and axis 2) FB.
(13) Stores "Abortion of execution" of the cam operation start (axis 1 and axis 2) FB.
(14) Stores errors (axis 1 and axis 2).
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Jlbwis 2: Control stop

MC_Stop_1¢
hxizaz] (1) 1.
Execute:=[ (2) .
Done=>[ (3) ]

s

Jibwis 3 Control stop

MC_Stop_2(
Axis::[ 4) ]:,
Execute:= [ (5) |
Done=> [ (6) ]
s
Jibwis 1: Control stop
MC_Stop_3¢(
fize= [ ) ]
Execute:=[ (8) ~ 1,
Done=>[ 9) ]
s
JfMot ify the PLG of error occurrence in synchronous contraol

G_hivnch

Aot ify
hibarted

roZError := bMovelError OR hCamInlError OR bCamInEError;} Errors of each axis is stored.

the PLC of synchronous control execution completion
:= bMoveldborted OR bCanlnlfborted OR blamInZhhorted;

90 IG_bSyncDone_Demo? t= (hStoplDone &ND bStopZlone AND bStopSDon_e) OR G_bSynchroZError OR bﬁborted;l

vV

Each axis status is stored.

No. Description

1) Sets the axis information of axis 2.

(2) Sets the command to forcibly stop 3-axis synchronous control (3-axis synchronous control stop, 3-axis synchronous control abortion of
execution, or 3-axis synchronous control error).

3) Sets deceleration stop execution completion of forced stop (axis 2).

(4) Sets the axis information of axis 3.

(5) Sets the command to forcibly stop 3-axis synchronous control (3-axis synchronous control stop, 3-axis synchronous control abortion of
execution, or 3-axis synchronous control error).

(6) Sets deceleration stop execution completion of forced stop (axis 3).

(7) Sets the axis information of axis 1.

(8) Sets the command to forcibly stop 3-axis synchronous control (3-axis synchronous control stop, 3-axis synchronous control abortion of
execution, or 3-axis synchronous control error).

9) Sets deceleration stop execution completion of forced stop (axis 1).
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B Answer
The following shows the answer program.

e d-axis svnchronous control------

1

20 ffSvnchronous control execution request

3B IF (G _bSyncCHD Demo? AND NOT G_hSvncStop Demo?)  THEN
4 havncReg DemoZ = TRUE;

5 ELSE

i hivncRea_Dema? = FALSE:

TiLEND_IF;

g

9 JSfVWelocity setting for swnchronous control (velocity, acceleration, deceleration, and jerk)
103 IF (G_leSynciet¥elocity <> leVelocity) THEN

11 leVelocity 1= G_lesyncoetVelocity;

1% leficceleration = G _lesvncietVelocity = 2.0;
13 lellecelaration = G_leSwvncietVWelacity * 2.0;
14 lederk iz G_leSvncietVelocity % 4.0;
1BiLEND_IF;

16

178 Jf1-axis: Yelocity control executiaon

18 |[MC_MoveYelocity 1(

14 fris:i= AuisODO0 . hxisRef
20 Execute:= bSyncReq Demo? ,
21 VYelocity:i= leVelocity ,
22 ficceleration:= lefcceleratiaon
23 Deceleration:= leleceleration ,
24 derk:= lederk , ’
25 Direction:= MC_DIRECTION  _mcPositivelirectiaon .
26 InYelocity=> hWovelln¥elo ,
21 Commandbéborted=> bMoveldborted ,
28 Errar=> bMovelErrar
29 13
a0
31 f/Detect the rising edge of workpiece detection
32 R _TRIG 1¢
33 CLK:= WZIZ2GHZBT_32D_001_R&0
34 0=r bWorkON
25 s
36

37 Jf%tart synchronization along with the workpiece detection timing
38! bMWoveCam := hMovelln¥elo AND bWaorkON;
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SiGpecify operation profile data of the wotion to be performed by synchronous control of dxis 1 and &xis 3

IMC _Camln_1.Camlablell.Profilell = Profilelatalll0l.Frotilelata.ll; |
Jiuynchronous control execution Master axis: dxis | Slave axis: Axis 3
MC Camln 1¢

Master:z= Awxis0001.4xisRef ,
Slave:= dxis0003.4xisRef .
Execute:= hMoveCam ,

Insync=> hlnSyncl
Commanddbarted=> hCamnlnldbarted ,
Error=> bCamInlError

1i

SfSpecify operation profile dats of the wotion to be perforped b nchronous control of fxis 1 and fxis 2
IMC_CamIn_E.CamTab|eID.Peri|eID = ProfileDatal002.Profilebata.ID;
SAvnchronous control execution Master axis: fxis | Slave axis: fuis ¥
MC Camln_2¢

Master:z= Axis0001.4xisRef .
Slaverz fxis0002.4xisRef .
Execute:= bMoveCam ,

Iniync=> bInSvnc? ,
Commandbborted=> bCanlnZdhorted ,
Errar=> hCamInZError

)

Jwis 20 Control stop

MG _Stop_ 10
frisi= fxis0002.4xisRef |
Execute:= G_hivncitop_lemo? OR hiborted OR G_hSynchroZError ,
Done=> bhStoplDlone
13

Sfbwis 30 Control stop

MC_Stap_ 20
bwis:i= Axis0003.4xisRef ,
Execute:= G_hSvncStop_Deno? OR hiborted OR G_bSwnchroZError
Dane=> bhitopZlone
)

SAvis 1o Control stop

MC_Stap_3(
bwisi= Axis0001 . hxisRef ,
Execute:= G_hivncStop_Demo? OR hidborted OR G_hSvnchraoZErrar
Done=> bhitop3lone
K
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Operation check

After creating the program, write it to the programmable controller by following the same procedure as "<~ Page 110 Writing

to the programmable controller" and check the operation of 3-axis synchronous control.

Operating procedure

Main Menu 15:59 1. Turn on the servo.

2. Tap the [JOG homing] button on the main
menu screen.

Servo ON Reguest

@
Servo ON Me0

Positioning/
Move to |l Synch. Control

JOG/Homing Operation Screen

'09: 20 | 3. Tap the [M10] button for homing.

NE)
Main Menu Po’"t
Move to Move t¢ Always perform homing before

synchronous control.

4. Tap the [Positioning/Synch. Control] button.

\: Homing \ Axis 1 Homing Axis 2 Homing Axis 3 Homing .
Mot B Mo g wor g "

\Err’i\ Error occurrence (S Errar
M71 Screen
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Positioning Control/Synchronous Control Operation Screen 5. Setthe desired velocity in the velocity setting

. llD50ll'
M M
Move to aln S| Move to Homlng Tap the [M32] button for 2-axis synchronous

(Pos'rtioning Control-‘

N . ) execution.
Target position | Velocity setting | Current feed

Positioning %%fgr'tf:ggﬁg When the sensor detects a workpiece on axis 1,

axis 3 moves 10 cm horizontally in sync with the
M20 ([ M21

velocity of axis, and axis 2 moves vertically in sync
with the velocity of axis 1. As the synchronous
control comes to the end (axis 3 moves 10 cm), axis
3 and axis 2 return to the home position.

When a workpiece is detected again, synchronous
control is started.

‘W‘ Error occurrence

Positioning Control/Synchronous Control Operation Screen 7. Stop 2-axis synchronous control by tapping the

[M33] button for 2-axis synchronous stop.
Move to Ma'” Menu| yove to Hemlng

Pasitioning Control n . .
[Positioning Contro Target position | Velocity setting | CUrent feed
COntanOUS

posrtlonlng
M20 ver

‘zSynchronous Controlj‘

Positioning;

2-axis synch. 3-axis synch.

Execute : | Execute

Ie e e

\W| Error occurrence

M1
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APPENDICES

Appendix 1 3-Axis Synchronous Control Program
(Axis 1 Velocity Change)

Create a program that changes the velocity of axis 1 during synchronous control and synchronizes the velocity of axis 2 and
axis 3, and check the operation.

FB to be used

The following table shows the FB used in the 3-axis synchronous control program (Axis 1 velocity change).

The 3-axis synchronous control program (Axis 1 velocity change) can be created by combining the FB that changes the
velocity of axis 1 (MC_SetOverride) with the 3-axis synchronous control program. For the 3-axis synchronous control, refer to
[~ Page 174 3-Axis Synchronous Control.

Type FB Description

Administrative | MC_SetOverride Changes the target velocity, target acceleration, and target deceleration of the specified address.

FB name: MC_SetOverride

This FB changes the target velocity, target acceleration, and target deceleration of the specified address.
The following shows the details of MC_SetOverride.

MC_SetOverride(
Axis:= ?AXIS_REF?,
Enable:= ?BOOL? ,
VelFactor:= ?LREAL? ,
AccFactor:= ?LREAL? ,
Acceleration:= ?LREAL? ,
JerkFactor:= ?LREAL? ,
Enabled=> ?BOOL? ,
Busy=> ?BOOL? ,
Error=>?BOOL? ,
ErroriD=> ?WORD?,

Name Number of input area Number of output area | Compilation method FB operation
points (byte) points (byte)
Override Value Setting 40 6 Subroutine type Real-time execution

Setting data
B /O variable

/0 variable | Name Data type | Input Setting Default Description
import range value
Axis Axis information | AXIS_REF At start — Mandatory This variable sets the axis.
For the variables used (AxisName.AxisRef.), refer to
the following.
=5~ Page 45 AxisName.AxisRef. (Axis information)

B Input variables

Input variable Name Data type Import | Setting range | Default Description
value
Enable Enable BOOL At start TRUE, FALSE FALSE When this variable is TRUE, it executes
MC_SetOverride (Override Value Setting).
VelFactor Velocity override | LREAL Always 0.00 to 10.00 0.00 This variable sets the velocity override factor.
factor When Enable (Enable) is TRUE, values are
always imported.
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Input variable Name Data type Import | Setting range | Default Description
value
AccFactor Acceleration LREAL Always 0.00, 0.01 to 0.0 This variable sets the acceleration override factor.
override factor 10.00 When Enable (Enable) is TRUE, values are
always imported.
When this variable is set to "0.00", the
acceleration override factor is not changed and
the previous value is used for control.
JerkFactor Jerk override LREAL Always 0.0 0.0 Set this variable to "0.0".
factor If a value other than "0.0" is set, "Out of Jerk
Override Coefficient (JerkFactor) Range (error
code: 349EH)" occurs.
B Output variables
Output variable Name Data type Default value Description
Enabled Enabled BOOL FALSE This variable becomes TRUE when the correct
override value is set.
Busy Executing BOOL FALSE This variable becomes TRUE when MC_SetOverride
(Override Value Setting) is executed.
Error Error BOOL FALSE This variable becomes TRUE when an error occurs.
ErrorlD Error code WORD (UINT) 0 When an error occurs, this variable returns the error
code.
For details of error codes, refer to the following.
[IMELSEC iQ-R Motion Module User's Manual
(Application)

Processing details

« This FB changes the target velocity, target acceleration, and target deceleration of the specified address.

» The target velocity, target acceleration, and target deceleration currently in operation are multiplied by the override factor.

* MC_SetOverride (Override Value Setting) is executed when Enable (Enable) becomes TRUE. Enabled (Enabled) is TRUE
while the override factor is valid.

« If the override factor value is changed while Enable (Enable) is TRUE, the new override factor is applied.

» When an error occurs in MC_SetOverride (Override Value Setting), Error (Error) becomes TRUE and the error code is
stored in Error code (ErrorID). For details of error codes, refer to the following.
LIMELSEC iQ-R Motion Module User's Manual (Application)

» When the value for Velocity override factor (VelFactor) is set to "0.00", the axis stops without changing Axis status
(AxisName.Md.AxisStatus) to "4: Standby (Standstill)".

» When the value for Acceleration override factor (AccFactor) is set to "0.00", the acceleration override factor is not changed
and the previous acceleration override factor is maintained.

Program example

Add a motion control FB that executes the override value setting of axis 1 to the program block "SynchronousDemo2" in

"school_Motion_appendix.gx3".
"school_Motion_appendix.gx3" contains the configured parameters and GOT control programs prepared for this exercise.

H Labels used

The following table lists the local labels used in this program.

Category Label name Data type Class Public label | Description
Local label bSyncReq_Demo2 Bit VAR — 3-axis synchronous control execution request
leVelocity Double- VAR — Axis 1 velocity
precision real Stores the velocity setting for synchronous control input
number from the GOT.
leVelFactor Double- VAR — Sets the velocity override factor.
precision real When Enable (Enable) is TRUE, values are always
number imported.
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Additional assignment

Add the program in red frame below to the program block "SynchronousDemo2" in "school_Motion_appendix.gx3".

Select "MC_SetOverride" from [Administrative] under [Motion Control Function/Function Block] in "POU List" in the Element

Selection window.

fif=mmmm- 3-axis synchronous control------

1

2 f/Synchronous control execution request

FEIF (G bSyncCHD_Deno? AND NOT G_hSvncStop_DemoZ) THEN

4 bivncRen_DemoZ := TRUE;

5 ELSE

G hivncReg Demo? := FALSE;

T LEND_IF;

8

8 ffMelocity selting for synchronous control (velocity, acceleration, deceleration, and jerk)

103 IF (G_leSyncietVelocity <> leVelocity) THEN

11 leVelocity = G_leSvncletYelocity;

12 leficceleration = G_ledvncietVelocity % 2.0;

13 lelleceleration := G_lefyncietVelacity % 2.0;

14 lederk = G_lebvncoetYelocity * 4.0;

15;LEND_IF;

16

17 /f1-axis: Yelocity control execution

18 WC_MoveWelocity_1¢

19 byige= Axis0001 . dxisRef ,

20 Execute:= biyncReq_Deno? ,

21 Velocity:= leYelocity

22 bcceleration:= leficceleration

23 Deceleration:= leDeceleration ,

24 Jerk:= lederk ,

25 Direction:= MC_DIRECTION_ _mcPositiveDirection ,

h In¥elocity=> bMovellnVelo ,

27 Commandfborted=> bWovelfborted ,

8 Error=> bhMowelErraor

29 s If the value obtained by
a0 s .
M A/ lAdd] Axis 1 welocity changze multiplying the velocity
320 [F 100000.0 < leYelocitv*leVelFactor THEN /7 Disahle MU_SetOverride if welocity setting exceeds 100 mm/s input in GOT by the override
3131 LEND_?F?SV”CStW—DE'"DE := TRUE; factor exceeds 100mm/s,
25 the FB (MC_SetOverride)
A= [F biyncReg_Demn? THEH f

a7 WG SetOverride 1( is not executed.

RE] hxist= byis0001 . hxicRef, (1)

39 Enable:= bSyncRea_Demo? , (2)

40 VelFactar:= leYelFactar 3)

4 H

42 SEND_IF;

43

No. Description

1) Sets the axis information of axis 1.

2) Executes MC_SetOverride (Override Value Setting).

(3) Sets the velocity override factor.

188
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Operation check

After creating the program, write it in the same way as "= Page 110 Writing to the programmable controller" and check the

operation of Axis 1 velocity change.

Operating procedure

1. Click [View] = [Docking Window] => [Watch1]

View | Online Debug Tool Window Help
Toolbar y i m 22 @A from the menu of the motion control setting
v et function.
Color and Font...
Docking Window * | Bz Navigation
Zoom * |{F Element Selection
Multiple Comments ' | Output
MNumber of Defined Labels... Progress
Open Label Setting of Selected Element{H) » iy Find/Replace
Open Program of Selected Element 3 ﬁ Find Results 1(4)
Open Label Setting » ﬁ Find Results 2(B)
Switch Between Worksheets > i
Outline )I Watch 1 I
37 MOSetOverride 1(
38 hriszz dxis000] . hxisRef Watch 3 A
39 Enahle:= h&SyncRea_Denod Watch 4
An WalFartare=z laWalFartn
1. Click!

\%

2. Enter "SynchronousDemo2/leVelFactor" as the

Wstch 1 [ ]
410N [ 4 FOFF | HHON/OFF toggle | 2] Update name of Watch 1 to register the label of the
o Curr Type English | . .
l &5 SynchronousDemo?2/leVelFactor 2 Register' AT [Double Precision] Ve|OC|ty 0Verr|de faCtOr.
< >

Online | Debug  Tool Window Help

& Read from Module... F@eysx B

B0 Write to Module... .
Verify with Module... function.

3. Click [Online] = [Watch] = [Start Watching]
from the menu of the motion control setting

Remote Operation(S)...
Backup/Restore...

Reflect Current Values to Global Label Initial Values
Delete Module Data...
Monitor »

Motion Menitor »

Watch 4 Start Watching

G_bZyncitop_DemoZ:= TRUES
END_IF;

3. Click!
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o 4. The default value "1" for the local label will be

Watch 1[Watching]
1lkoN | 4 FOFF | 44 ON/OFF toggle | [2] Update

Display Format  |Data Type

read.

I |FLOAT [Double Precision] ‘ . @
Point}’ .
If the current value is 0, leVelFactor

| Name P‘
-gSvn(hmnnusDengﬂeVelFa(tnr 1.00000000000000

4. Read!

GClass

xleVelocity will become 0 mm/s, and

I thus axis 1 will not move.

Label Mame ‘ Data Tvpe

[var

|I Initial Yalus
1

[FLOAT [Double Precision]

%

29 |leVelFactor

Main Menu

Servo ON Reguest

\:Pos'rtioning Controlj\

. iContinuous
Positioning " positioning

I:Synch nous Col rolj\

2-axis synch.

Execute

M30

5. Turn on the servo.
11:33
6. Tap the [Positioning/Synch. Control] button on

the main menu screen.

F’oint}S
Always perform homing before

synchronous control.

7. Setthe desired velocity in the velocity setting

“D50“.

thﬂ}g
Current feed At this time, set a velocity so that the
value value obtained by multiplying the
velocity by the override factor does

not exceed 100 mm/s.

8. Tap the [M32] button for 3-axis synchronous

execution.
In the example shown on the left, 20 mm/s
(leVelocity) is multiplied by 1 (leVelFactor), and thus

the synchronous control is executed at the velocity

set with the GOT.
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S — o 9. Change the current value of
Aikon [ 4 ROFF | 4FON/OFF tosgle | 2] Update "SynchronousDemo2/leVelFactor".
) e Fomst. Dot Type In this case, 20 mm/s (leVelocity) is multiplied by 3

|Nama [
\éSyn(hrnnnusDemnEﬂeVe\Factm |3.DDDDDDDDDDDDDD ' FLOAT [Double Precision]
executed at the velocity of 60 mm/s.

English

9. Change! Point/®

 Always set a factor so that
leVelFactor xleVelocity is smaller

than 100 mm/s.
* The current value of leVelFactor

can be changed during
synchronous control.

10. The velocity of axis 2 and axis 3 is
synchronized with the changed velocity of axis

1.
Check that the velocity of each axis in the
demonstration machine has increased.

Precautions
Axis 1 velocity change affects other controls of the demonstration machine. Before performing operation other than velocity

change after changing the velocity, delete the program added for this assignment, and then write the data to the Motion

module again.
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Appendix 2 Monitor

AXis monitor

In the axis monitor, the current values and error codes of all operation axes are monitored and displayed.
This monitor shows the current values and error occurrence while the system is running.

How to display

The axis monitor window can be displayed as follows.

B Display from GX Works3
Operating procedure

Tool | Window__Help 1. From the menu of GX Works3, click [Tool]

Memory Card g =[Drive Tool List].
Check Program...

Check Parameter...

Check the Assigned Device of Global Label...
Caonfirm Memory Size (Offling)...

Logging Configuration Tool...

Realtime Menitor Function...

GX VideoViewer...

S ———
l Drive Tool List... 1. CI|Ck|

Circuit Trace...

Update Firmware...
Program Cenfiguratien Diagram(H)
Profile Management »
Register Simple Device Communication Library...
Configuration Management »
Register Sample Library...
FB Property Management {Offling)...
Shortcut Key...

£+ Options..

P % 2. The "Drive Tool List" window appears. Double-

click [Monitor] under "Motion Module".

Start the selected drive tool.

B Simple Motion Module
Monitor

2. Double click!

Cancel
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Module Selection(Monitor) x

Maodule Selection

N oo00:ro 7G4 v lH 3. Select!

Cancel

4. Click!

B Display from the motion control setting function

Operating procedure

Online | Debug  Tool Window Help
B Read from Module...
N Write to Module...
Verify with Module...

=

leal |

Remote Operation(S)...
Backup/Restore..
Reflect Current Values to Global Label Initial Values
Delete Module Data...

Monitor

Motion Menitor

Watch

1. Click!

Event History

1.

The "Module Selection(Monitor)" window
appears. Select a Motion module (for example,
0000:RD78G4).

Click the [OK] button.

Click [Online] =[Motion Monitor] = [Axis
Monitor] from the menu of the motion control
setting function.
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Displayed items

The following shows the display of the axis monitor.

(1)

@)

(©) 4)

(6)

®)

4 0000:RD78G4 - Axis Menitor o x
=R
Axis Monitor System Monitor ¥
Display Selection: Lower Fane: [lorstor (= Selection v
meriter Typs ! [ESIDRGIRCIIIE | T vericor tiem Selection | | [ menicor A Selection @ |PLCReady I
@ [Ready ]
Axs0001 Axis0002 Axs0003 @ [synehronization flag ]
0:Disabled 0:Disabled 0:Disabled |System Basic Cyde Monitor Processing Tine |
1 1 1 [ ons|
Position Command Unit Display pm degree pm |system Basic Cyde Monitor. Maximum Processing Time ]
‘Velocity Command Unit Display um/s degree/s um/s [ Ons|
0.0 ym 0.0 degree 0.0 ym [system Basic Cyde Monitor. Setting Cyde |
0.0 um 0.0 degree 0.0 um [ 1000000 ns|
0.0 pm 0.0 degree 0.0 pm @ [System Basic Cydle Monitor Cycle Over ]
0.0 pm/s 0.0 degree/s 0.0 pm/s |operation Cydle Monitor[1].Processing Time |
0.0 pmfs 0.0 degree/s 0.0 pmfs [ ons|
0.0 pm/s 0.0 degree/s 0.0 pm/s [operation Cyde Monitor [1].Maximum Processing Time |
Negative Direction Welocity Limit Value 0 degree/s [ ons|
Posttive Direction Velocity Limit Value 0 degree/fs |Gperation Cyde Monitor[1].Setting Cyde |
Decelerating FALSE FALSE [ 1000000 ns
Command In-position FALSE FALSE @ |Operation Cyde Monitor[1].Cyde Over ]
Negative Direction Torque Limit Value 300.0 % 300.0 % @ [Forced Stop Canceling ]
Postive Direction Torque Limit Value 300.0 % 300.0 % e |
SE G t 0 |Lotest Motion Area System Error Code |
Homing Completed FALSE FALSE ‘ 2000
Horming Request FALSE
Stort Permission at Homing | @ [Motion Area System Warning Detection ]
Upper Limit Signal Status |FaLsE | Latest Motion Area System Warning Code ]
Lower Limt Signal Status |FALSE ‘ 0000,
Forced Stop Canceling @ [Network Area Error Detecton ]
Axis Error Detection FALSE |Network Area Error Code |
Aois Error Code 0000 [ 0000,
Axis Warning Detection FALSE [Basic System Software Version |
Axis Warning Code 0000 [ 20|
Driver Ready On Status [ e Version I
Driver Servo On Status FALSE FALSE [ sl
Driver Status 5:Switched On 5:Switched On [ e Version |
Drive Unit Error Detection FALSE FALSE [ s|
Drive Unit Error Code: 0000 0000

194

1) Iltems displayed in the axis monitor Displays the monitored items of the axis selected in "Monitor Type."

(2) Monitor Type Select the type of the axis to be monitored.

3) Monitor ltem Selection Used to add or delete the monitored items displayed in the axis monitor.

4) Monitor Axis Selection Used to add or delete the monitored axes displayed in the axis monitor.

(5) Items displayed in the system monitor | Displays the monitored items of the system.

(6) Monitor Item Selection Used to add or delete the monitored items displayed in the system monitor.
APPX

Appendix 2 Monitor



Program monitor

By using the monitor function, execution programs can be displayed on the program editor.

How to display

The program monitor window can be displayed as follows.

H PLC CPU

Operating procedure

Window  Help 1. From the menu of GX Works3, click [Online]

S el =[Monitor] = [Start Monitoring (All Windows)],

=R RRLEIS o A or click the "Start Monitoring (All Windows)"
icon on the toolbar.

Online | Debug  Recording  Diagnostics

Current Connection Destination...
& Read from PLC...
2 Wit to PLC..

Verify with PLC.

Remote Operation(S).
Safety PLC Operation.. »
Redundant PLC Operation(G) »

1. Click!

CPU Memory Operation...
Delete PLC Data..

User Data »
Set Clock.

Monitor » | G MonitorMode F3

FB Property Management (Online)
Watch yl| /8  Start Monitoring (All Windows) I
3

P8 Start Monitaring

User Authentication...

M Device/Buffer Memory Batch Monitor
Program List Menitar..
Interrupt Program List Monitor..

Reset

ch Monitoring

(536) )
Error reset execution

H Motion module

Operating procedure

1. From the menu of the Motion Control Setting
Function, click [Online] =[Monitor] = [Start
Monitoring (All Windows)], or click the "Start
Monitoring (All Windows)" icon on the toolbar.

Online | Debug Tool Window Help
& Read from Module.
I3 Wiite to Module.

Verify with Module..

£ 50 | RO

1. Click!

Remote Operation().

Backup/R

Reflect Current Values to Global Label Initial Values

Delete Module Data...

Monitor

Mation Monitor

Watch
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Displayed items

The following shows the display of the program monitor.
* PLC CPU

SJ0G Operation

MO G bAx1JozEnabl W RD78 0000 5 b
- oeFub_
1l L Jar
(20)
° izl _JozFw iz 1 JOG paxie1_JogBiw Aixis 1 Positive
- rotation JOG
. . operation
Displays ON/OFF of contact/coil command
M1 RO78.0000 G bJ
. ET G bl JogEnable oelud 1
7
iz 1_JozBu . SET G bdx1JogEnable Axis 1 Reverse
OFF: + 34 O |l ™
operation
command
2 G bAx2ozEnabl e RD78.0000 G bJ
-
L L St
(46)
cis2_JozF Axcis 2 JOG iz _JoeBiw Aixis 2 Positive
loperation rotation JOG
lexecution operation
lenabled state command
RD78.0000 G bJ
M3 M2 - .
1| ozBwd 2
|
B
s _JoeBuw Axis2 JoeFw Aixis 2 Reverse
rotation JOG
operation
command
o G bAx3ozEnabl W5 RD78.0000 5 b
3 ogFwb 3
i L S
10 (57)
iz _JogFw Axcis 3 JOG xis3_JoeBe Axis 3 Positive
loperation rotation JOG
isxecution operation
|erizbled stats cormahd
WE \_E RD78 0000 3 b
I}
i |

1
laxis3 JoeBn Axis @ Reverss
rotation JOG
i oparation
Displays the current value of the label crerstion
12 68) [Set the velocity to a positive number for JOG op
0 TE0000GLje] I 0 FO7E0000G e
20000000 oevebcid 0000000 oevelocity 1
. 20000000 20000000
= e DS JOG operation  Awis 140G EDVOVE ) 06 cperation ks 1 J0G
welacity Axis 1 cperation welocity Axis 1 cperation
velasity velazity
10 FO7E.0000G e o7 ] 10 FO7E.0000G e
cevelocity 2 cevelocity 2
20000 20,000 _ 20,000 20000 20,000
L (136) 2R JO operation  Awds 2 JOG B JOG cperation EDRRUEE 106 operation e 2 JOG
velocity Axis 2 peration velocity Axis 2 velocity Axis 2 operation
velocity velocity
o RO78.0000 Gl o RO78.0000 Gl
soomoos | PEEEE ot
. 20000000 20000000
L (150) ERE JO operation Auds 3 JOG EDRDUEIE 105 operation s 3 JO3
uslocity Axis 3 operation usloctty Axis 3 operstion
velocity velocity

* Motion module

1 S Servo ON/JOG operation------

?  //Switch to the axis operation enabled state
3 MCv_Al I Power 10

4 ;= TRUE ,

5 i .

i =>

LIBE

8

9 ffhxis 10 Velocity setti
1B IF (G_ledngVelocity_| <>
11 ledogWelocity_1 =

Displays TRUE/FALSE of
bit type labels and bit devices

12 ledoghceeleration 1 TRUE: NS
13 ledogheceleration_1

14 ledogderk_1 FALSE: [ozBackuard
16 CEND_IF;

16

17 flbxis 11 JOG operation e
18 MCv_Jog I

149 Ayisiz dxisO0D] . fdxiskef ,

20 = ,

21 ogBackward:= [i_bJogBud 1] ,

22 Velocity:= ledozVelocity_1

23 feeceleration:= ledoghceeleration_1
24 Deceleration:= ledogleceleration_1 ,
25 Jerk:= ledozlerk_1 ,

26 B blozBusy 1],

27

o)

29

a0 Ffkxis ?: Velocity setting for JOG operation (velocity, acceleration, de

IMEIF (G_ledogielocity_2 <> ledogWelocitv_2) THEN

3z ledoghelocity_2 = G ledogVelocity_2;

33 ledoghcoeleration_? iz G_ledogVelocity_2 % 2.0;
34 ledogbeceleration_? = G_ledozgVelocity_2 * 2.0;
35 ledogderk _# iz G_ledogWelocity 2 % 4.0;
36 “END_IF;

APPX
Appendix 2 Monitor

196

leration, de

Displays the value
stored in the word device

/4

G_ledogWelocity_1 = 4000.000; ledogVelocity_I = 4000.000;
ledagVelocity_1 = 4000.000;5 G_leJozgVelocity_1 = 4000.000;
ledoghceeleration_1 = B000.000; G_ledog¥elocity_1 = 4000.000;
leJogleceleration_1 = 8000.000; G_ledog¥elocity_1 = 4000.000;
ledagderk_1 = 16000.000; G_ledog¥elocity_1 = 4000.000;

WGy _Joz_T.Yelocity = 4000.0005 ledogVelocity_1 = 4000.000;
WCyv_Jog_1.Acceleration = 8000.000; ledoghcceleration_1 = 8000.000;
WCv _Jog_l.Deceleration = 8000.000; ledogleceleration_1 = 8O00.000;
Wov_Joz_1.Jerk = 16000.0005 ledogderk_1 = TBO00.000;

G_ledogWelocity_2 = 4.000; ledogVelocity_2 = 4.000;
ledogVelocity_2 = 4.000; G_ledogVelocity_2 = 4.000;
ledoghceeleration_? = 8.000; G_ledog¥elocity_? = 4.000;
ledogleceleration_2 = 8.000; G_ledog¥elocity_2 = 4.000;
ledoglerk_2 = 16.000; G_ledogVelocity_2 = 4.000;




Appendix 3 Monitor Event History

The event history provides detailed information when an error occurs.

The date and time of occurrence recorded in the event history is synchronized with the date and time of alarm occurrence

recorded in the servo amplifier.

How to display

The event history window can be displayed as follows.

B Display from GX Works3

There are following two ways to display the event history from GX Works3.

* Click [Diagnostics] =[System Monitor] = [Event History] from the menu of GX Works3.

« Click [Diagnostics] =[Module Diagnostics (CPU Diagnostics)] = [Event History] from the menu of GX Works3.
The following describes the procedure using [Module Diagnostics (CPU Diagnostics)].

Operating procedure

Diagnostics | Tool Window Help
i System Monitor...

Sensor/Device Monitor...

Rec. ordmﬁ Monitor..

Module Diagnostics (CPU Diagnostics)...

1. Click!

S Blag (g

CC-Link |E Control Diagnastics (Optical Cable)...
CC-Link IE Control Diagnaostics (Twisted Pair Cable)...
CC-Link IETSN/CC-Link IE Field Diagnostics...
CC-Link IEF Basic Diagnostics...

MELSECNET Diagnostics...

CC-Link Diagnostics...

Simple CPU Communication Diagnostics...

Module Diagnostics(CPU (PLC No. 1) Start /0 No. 3600) x

2. Click!

1. Click [Diagnostics] =[Module Diagnostics
(CPU Diagnostics)] from the menu of GX
Works3.

2. The "Module Diagnostics" window appears.
Click the [Event History] button.
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B Display from the motion control setting function

Operating procedure

1. Click [Online] =[Motion Monitor] = [Event
History] from the menu of the motion control
setting function.

Online  Debug Tool Window Help
& Read from Module...
B Write to Module...

Verify with Module...

Remote Operation(S)...

Backup/Restore...

Reflect Current Values to Global Label Initial Values
Delete Medule Data...

Menitor 3

Metion Menitor 3

Watch

1. Click!

Event History

Displayed items

<Display from MELSOFT GX Works3> <Display from the motion control setting function>

Event History(CPU (PLC No. 1) Start /O No. 300) X Event History- [0000:RD7864]

fe— N S—— =

»)

[ [———
(@ Match Al he Condiions (O Match Any One of the Conditons
1 [Bmerem <] [iming e = [ <]
Rae

2 | o | o | -] (© Al ondions (O Wt sy On of o Cndiors
x| 9 [ ¥ v 1 (B ] [inco e 9 1 <]

somnie || Gose e s o ok 3 | 7
Mo OwurmcaDss  EveiType  Sws EveCode  Overvew Sore sanione A s | o | o v
00001 |2023/06/07 9:26:44450 | System HO1A2D FLS Signal Detection (at Start) RD78G4 o000 ] Inchce program erors (Alow jumping) Stz Refine \ \ Gear Refine Conditons.
ooz |07 sz6s00_|sysam oiaro St ot Possbe oo oo

ot A epr A v D v

o000 [20z3/06/07 92624100 |system A [roas0 Stat Nt possble ) Mo, Occurence Date EventTyps  Sutus  EventCode  Overview ~
oo00s [3/007 52610450 |sysem A [noec ccdlraton/Deceration 0 Spached Oparation Eror st St | 0704|0000 oooos (202310607 0:12:55 36000061 ystem oot MCFS Sart (oton)
s 2075202242 |Sysem [ Unkwp wecry |3e0 ooz 202306/ 2000061 _|System @ Jor MCFB Start (Moton)
00006 |2023/06/07 9:24:26.486 | Operation & |roao0 |Operating status change (RUN) Roscey 3200 00003 |2023/06/07 03:06:00.442000017 _|System & JoorFr MCFE Start (Motion)
00007 [20z3j06/07 92425275 |operatin G [ /5D Memory Card Ussbie omes oo oo |2023/06070:05:07.5430000%9_|ystem D oo MCFS Sart (oton)
; v 00 (2023106107 0505:04.5520000%9 | ystem [ MG Start (aton)
= ————— :
=
=0 | e

@ vameg [T — Lgd A Major A e D e
@ vamny @) womasen =
Detaied Informaton | A Gommon Informaton
‘otaid Informaton | WGP Stan/Siop nformation
5 Type ies rive s
Event e s Group 15 (1xs Configuraton Sngle
s Group s Sancel Event Occurrence s Aoes Group 1
ot Cote e
5 Type sHCv_Jog e G
Instance ams M _iog_3<-Ax003 Intance Rams e _Jog 1
Cause T sgral input from FLS sgnal ¢ sart s defaced Couse WCFS sart o coniuous st v st
~setonwy. X Comsctve Ackon -
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Appendix 4 sequence Programs

The following shows the sequence programs for the PLC CPU in the project "school_Motion.gx3".

Motion

"Motion" is a program that requests various types of motion control such as running the CPU module and servo amplifier, JOG

operation, and positioning control, displays the error codes of each axis on the GOT screen, and resets the error codes.

fnitialize
SO0 1 Vo
[l N o—
(0} .
(Always ON Synchronization PLGC READY
flaz
RO78 0000.G b5
Ho 160 £ !
VONGND
{ | { t
(15}
READY Servo ON
request
bl
o—
JOG Gperation
W @ b JogErabl ™ RO72.0000.G b
e
{1 It L
(20) N -

Axis 1 JozFu lais 100G iz _JozBw #oiis 1 Positive
loperation rotation JOG
lexecution operation
lerabled state cormrrand

ROD78 00005 b
11 1o £ !
czBwd 1
{ | f
i1 JoeBw Axis JoeFu #odis 1 Reverse
ratation JOG
operation
cormand
s G bix2JogEneh] i3 RO7E_0000.G b
e oeFyb 2
{1 | | 1
48)| i i . .

Wxis2_JoeFu is 2 JOG loeis2_JoeBr #udis 2 Fositive
loperation rotation JOG
lexecution operation
lenabled state cormmand

W e RO78.0000.G b
0eBwd 2
{ f
xis?_zBin Axis2 JogFu Auis 2 Reverse
rotation JOG
operation
cormrrand
e @ phx3JogEnabl WE RO78.0000.G b
e ogFub 3
{1 It L
57) N -

\Axis3 JozFu laxis 300G laxis3 JozB Aoz 3 Positive
loperation rotation JOG
lexecution operation
lerabled state cormrrand

ROD78 00005 b
W5 i . &
czBwd 3
{ | f
i JoeBw Axis3 JoeFu #udis 3 Reverse
ratation JOG
operation
cormand
(3) [Set the velocity to a positive number for JOG o=~
5] RD78 0000 Gl 00 RD7E.0000.G e
Joghielocity 1 JoeWelncity 1
) EDG JOG cperation  Axis 1 JOG EDMOWP  JOG operation  Axis 106G
velocity xis 1 operation velocity &xis 1 operation
velozity velozity
B RO78 0000 G e [ E360 [ RDT7E.0000G e
Joghielocity 2 JneVelacity 2
(136) EDG JOG operation  Agis 2 JOG ED<= JOG operation EDMOWP. JOG operation  Axis 2 JOG
velocity Axis 2 operation velosity Axis 2 velosity fixis 2 operation
velocity velasity
[ RO76 0000 G_le 020 ROTE0000 G e
locity JogVelocity 3
(150) DG JOG cperation  Axis 3 J0G EDMOVP  UOG operation  Asis 3 J0G
velocity Axis 3 operation velocity fixis 3 operation
velocity velacity
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[Homine All

(18)

w11

Il aves homing return

O—

Avis1 Homing

M1z

O

Auis2 Homing

13

O

Auie® Homing

[Horming:
& _bdvx 1 HomingE
rakle RO78 0000 G b
{ | HermingOMD_1
(175) SET Avis 1 Homing
lAxis1 Homing fxis 1 Homing request
Execution
enabled state
RD7E.0000.3 bHamingDane 1 T
HomineCMD_1
(a8 RST Ais 1 Homing
laxis 1 Homire completion request
@ bitwZHomingE
RO78.0000 G b
{ HomineChD 2
) SET Ais 2 Homing
fxis2 Homing Axis 2 Homing request
execution
enabled state
RD7E.0000.5 bHamineDore 2 [ ToEmEEr
N HomingCMD 2
(1o8) RST Axis 2 Homing
lAxis 2 Homine completion request
iz & basaHomineE
rible RO78 0000 G b
N | | HamineChD 3
(209 SET Axis 3 Homing
lAxis3 Homing fxis @ Homing request
execution
erabled state
RD7E.0000.3 bHaminsDane & [ omock]
HormingGhD 3
(208) RST Audis 3 Homing
lAxis & Homing completion request
[Pasitioning
2D GbPasitiorEna
ble RO7E 0000 G EF)
1t it ositionGMD
(219) SET Pasitioning
Pesitioning control Positioning control request
centrol
xecution
enabled state
RD7E.0000.3 bPositionDane T roemen
1t ositionCMD
(2a1) RST Pasltioning
[Positioning control completion control request
=g RO78 00006 D30 RO7E.0000.8 12
Fosition Fosition
(238) e Positioning Tareat position EDMOWP  Fositionine Target position
contral Position  setting comtrol Position setting
(244) [The velocity & always 3 postive rumber n posi
oo RO78 0000 G I D0 RO7E.0000 G 18
loci Setiielocity
(244) EDO velncity Trawel velocity EDMOVP  Velocity Travel velocity

contral_Velosity

setting

control Welocity sstting

[Continuous Positioning

200

(319)

(349)

G bPositionEna
ble

RO78_0000 G b

RO78_0000.G bContPosDone

Positioning
contral
exscution
erabled state

ContPosition-

SET Cortinuous
pasitioning
central
completion

RO78_0000G b

™

(Continuous positioning contral request
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Synchrono:

s contral for dema

(354)

(30a)

(308}

(403

(408)

(414)

(az1)

G bSynelemal
Enable

RD78.0000.G b5

[Zynchronous control 2-axis Start

2-axls
synchranous
control
execution enat=

RD780000.G bS

yneGhD Derma
2-axis
synchronous
control request

RO78.0000 G b5

[Bynchrancus contral 2-axis Stop

RD78_0000.G bSyncDone Demo

ymeChD Demol
{f

2-axis
synchronous
control request

yneStop Demel
2-axis
synchronous
control stop

RD78.0000 G b5

[2-axis synchronous contral campletian

yneGMD Dema
2-axis
symehronaus
control request

RD78.0000.GbS

|

G bSyreDema?
Enable

yreStop Demot
2-axls
synehronous

control stop

RO78.0000.G 65

[=ynechronous control 3-axis Start

F-ade
synchronous

RO7E_0000.G bE

yneGMD DermoZ
3-axls
synehronous
control request

RD78 0000.G bS

[Bynchronous control B-axis Stop

RO78 0000 G bSyncDone Demo2

YHCCM‘DJI:)emUZ
1k

B-axis
synchronoUs
control request

yneSiop Demo2
3-axis
synchronous
control stop

RD78.0000 G b5

[-ss synchronous control complation

yneGMD DemoZ
B-axis
synchronous
control request

RD78.0000 G bS

ED<>

D50 RO7E_0000.G le

yneStop Demo2
B-axis
symehronaus
control stop

SyroetVels
Synchronous Synchronous

comtrol T-axis  control Ais 1
Corweyor velocity setting
velacity

EDROWP

050 RD78.0000.G 1=

SyncSetVeloc
Synchronous Synchronous
control 1-axis  control Axis 1
Corueyor velacity setting
welacity

[Errar

(429)

(449)

(456)

RO78_0000 Axis0001 Md Warning
I

RO78_0000 Axis HODTF
0003 Md iz

Axis Warning

Gode

RO78. 0000 Axis
0002 M Drive
DOrive Unit Error
Code

REE]

RD78 0000 Axis
Q002 Md Drive ==
Drive Unit Ervor
Detail Code:

K2

W72

O—

Horning retry
status

a0

Wixis Warning Detection

RD76 0000 Axis0001 Md Error

Wxis Error Detection

RO78 0000 Axis000T Md DriverError
I}

Dr ive: Unit Error Detection

RD78_0000 Axis0002 Md Warning
L

—

Axis 1 Error
detection

na1

—

Wixis Warning Detection
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202

(463)

(471)

RO78 0000 Axig0002Z Md Error

xis Error Detection

RO78_0000 Axis0002 Md Dr iverError
I

[Drive Unit Error Detection

RO72 0000 Axis0002 Md. Warning w72 a2
{ | 37 00—
|posis Warning Detection Hornine retry fixis 3 Error
status detection
RD78_0000 AxisO00SMd Errar
{ t
|pucis Errer Detection
RO78_0000.Axis0003 Md Dr iverError
{ |
[Drive Unit Errar Detection
RD78.0000 G bJosError M7

IMOG operation errar

RD78 0000 G_bHomingError

Homing srror

RO78.0000.G bPositionError
I

[Positioning control error

RD78 0000 G_bContPasitionError
I

(Continuous positioning control error

RD78.0000.G_bSynchrolError
I

lo-axis synchronous control error

RD78.0000 G bSynchra2Error
I

{3—=xis synchronous control error

ME0
{
laxis 1 Error detection
BT
|
1T
lais 2 Error detection
w82

i 3 Error detection
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[Error Code

(487)

RD7E 0000 Axis

[Error detection

0001 Md ErrorD
MOV Auds Error Gode

D&0

Axiz 1 Error
code

RD78 0000 Axis

0001 Md Warn:=
MOV Ao Warning
Code

D&1

Aucis 1 Warning
code

RO78.0000 Axis

0001 Md Drfve -+
MOV Drive Unit Error
Code

D62

Axis 1 Drive
unit error cods

RD78 0000 Axis

0001 d Drive -
MOV Drive Unit Error
Detail Code

[EEE]

iz 1 Drive
unit error code
Detaile

RD7E 0000 Axis

0002 Md ErrorD)
MOV Auds Error Gode

D70

Axis 2 Error
code

RD78 0000 Axis

0002 Md Warn:=
MO Aods Warning
Code

D71

Auie 2 Warning
code

ROD78 0000 Axis

0002 hd Drfve -
MOV Drive Unit Error
Cods

072

iz 2 Drrive
unit error code

RD78.0000 Axis

Q002.Md Drfve -
MOV Drive Unit Error
Detall Cods

[EXE]

Ais 2 Drive
unit error code
etalls

RD7E 0000 Axis

0008 Md ErrorD
MO Ao Error Gade

DBO

Auxie 3 Error
code

RO78 0000 Axis

0003 Md Warn:-
MOV Ao Warning
GCode

D&l

Aucis 3 Warning
cods

RO78 0000 Axis

MOV Drive Unit Error
GCode

0003 Md Dr e ==

Dgz

Axis 3 Drive
unit error code

RD78 0000 Axis

MOV Drive Unit Error
Detall Code

0003 hd Drive -

[SEE]

3 Drive
unit error code
Detaile
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[Error Reset

204

(538)

(564)

RO7E_0000 G bE
rrorReset

[Error reset execution

Error reset

FMOY

& B0 KZ
Fhiow Axis 1 Error
code
KO 55 K4
Fio Al 2 Error
code
[ D0 KA

Axis 3 Error
code

{END
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Monitor

"Monitor" is a program that stores information such as the homing status, current value, and velocity of each axis in devices.

Fbis Monitor

A is 0001

M100 == RDVE_0000.4xis0001 .Md.Homing_Request;

M101 := RDVEB_0000.4xi=0001.Md.Homing_Conplete;

D100:0 == LREAL_TO_DINTCRDTE_0000. A i=0001 Hd.SetPositionls
D102:0 == LREAL_TO_DINTCRDTE_0000. A i=0001 Md.SetVelocity]);
D110 == RDTE_0000.8xis00071 .Md. hxisStatus;

o0 -] 0 OT e OO D —

()}

A is000g

10; W200 := RDTE_0000.8%xis0002 .Md.Haming Request;
110 MZ01 = RDYS_0000.4xis0002.Md.Homing_Complete;
128 D200:0 := LREAL_TO_DINTCRDTE 0000 4%is0002 Hd.SetPasition);
138 D202:0 := LREAL_TO_DINTCRDTE 0000 . Axis0002 Md.Setielocity);
14 D210 := RDY3_0000.4xis0002.Md. AxisStatus;

15
16 f/hxis0003

17 W300 ROTE _0000.A4%is00023 . Hd.Homing Request ;

18: W3l ROTE 0000.A%is00023 . Hd . Homing Complete;

199 D300:0 == LREAL_TO_DINTCRODTE 0000 &xis0003 . Hd.5etPasition)
20: D302:D := LREAL_TO_DINTCRDTE 0000 . 4is0003 . Hd . SetVelacity)
21 D310 := RDVB_0000.8%%i=0003.Md.hxisStatus;

Interlock

"Interlock” is a program that prevents another operation command from being executed when each axis is operating.

J0G
RD78 00006 bHom ‘RD78 0000 G . RD7T8 0000.G0E  AD7E0000.G b
e T ePeition s RD78,0000.G bGantPositionChD PCD Dot | Sy Do @ blorTJozEnzble
% ¥t % ¥ 5
oy, . .
laacis 1 Haming Positioning  Continuous positioning control completion 2-axis B-ais Axis 1 JOG aperation
Irenuest cantrol synchronous synchronous execution enabled stats
request control request  control request
RO78_.0000 G bHom -RD 78,0000 G RO7T8.0000GAS  ADTE.0000.G b
PeohD D et RD78.0000.G bGantPos itionChD SreCHD Dol SyrchD De e G bhu2ungEnzble
L4 t L 3 L
(18
¥ jacds 2 Homine Positioning  Gontinucus positioning sontrol sormplstion D-axis B-ais Axis 2 JOG operation
Irequest control synchronous synchronous execution ensbled state
request control requast  control request
RDT8.0000.6 bHom |RD78.0000 5 o RO78 0000, G 08 AD7E 00006 b
PeoMD 8 oot RD78.0000.G bGantPasitionChD OV Dol SyrcBMD De - @ bAxBJozEnable
% ¥t % ¥ 5
(27
) ixie 3 Homing Positioning  Continuous positioning control completion 2-axis F-as Axis 3 JOG operation
Irequest control synchronous synchronous execution enabled state
request control request  control request
Homing
RD78 0000.G bog RD78.0000G RO78.0000G0S  RD7E.0000.0 b
Yoy SPosiion- RD78.0000 G,bc‘:impgm anChD JneOVD,Demot SyrcClip e béxl S‘ta‘ndSml G bl THomingErable
=3
Yasdis 100G Positioning  Continuous positioning control completion 2-axis 3-axis Axis 1 Standsy Axis 1 Horming execution
loperation control synchronous synchronous state erabled state
lexecution status request control request  control request
FD78.0000.G bog RD78.0000.G 0 RDT8 0000.G S ROTE0000.Gh ' .
B, 2 SPosin - RD78.0000 G,h(‘}impns\t ianChD yreCiD, Do Syncthp De beQS‘ta:'\dStMI G bAe2Hom irgErab e
(58
Haods 2 0% Fositioning  Cantinuous pasitioning cantrol completion 2-axis 3-axis Aus 2 Standsy Axis 2 Horning execution
lop=ration contrel synchronous synchronous state enabled state
lexecution status request control request  control request
RD730000.G bJog ‘RO73.0000.G i RD78 0000.G b  ROTE 0000.G b . .
on ePeition RD78,0000.G bGantPositionChD P CD el SO e, bAXEStandstil G bx3HomingErable
i 1 L + ¥ it
70
I faxis 800G Positioning  Continuous positioning control completion 2-axis F-axis Axis 3 Standsy Axis 3 Horing execution
loperation cantrol snchronous synchronous state erabled state
lexecution status request control request  control request
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[Other Tnteriack
RD76.0000 bJos RD7B.00005 RD76.0000 GpH  ROT7E.0000Gb | RO78.0000 G PHom RO7E.0000 G BPosftionG ROTE.0000.G RDT6.0000Gb | RD7S.0000G 65y
Busy 1 DogBusy 2 FDTE0000 GbJoeBuey 3 omineCMD_1 HominaGMD 2 ineClD 3 WD _bContFos+ SyncOMDDe™  neGD Demo? Bt Standstil
b W 4 “ i o i i o H ¥ Ko —
(82
Mescis 1 Joz fxia 2 JOG  Axis 3 JOG aperation exscution status fuis | Homine  Axis 2 Homing  Axis 3 Homine  Fositioning central Continuous  2-axis 3 fixis 1 Standby state
loperation operation request request request request positioning  synchronous  synchronous
[Execution status Execution control control request  control request
status completion
bAEE andse bAx3StandStill @ bPos tiarEnable
o =it X
Ais 2 fixis 3 Standby state Positioning cortral
Standby execution snabled state
state
G BSyncDemaEnsble
2-5is syrckrenous
control execution
ersbled state
3 b3yneDemazEnable
Sraxis synchranous
control execution
ersbled state
[Axic Status
RO72.0000.A [ bt StandStil
<0s0001 -~
(12 - Axis Status
5) Axic 1 Standby state
TR = bAeStandStil
Xis00D2 M+
(14 = Axis Status
3) Asis 2 Standby state
TR = e ]
Xis0003 M+
(14 = Axis Status
8) iz 3 Stardhy state
D
s
a)
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Appendix & Simple Motion Mode

The Simple Motion mode is an operation mode that allows the reuse of existing projects to dive servo amplifiers via CC-Link
IE TSN. The Simple Motion mode is supported by the Motion module with the firmware version 16 or later.

Features

« Positioning control using the point table method and synchronous control by setting synchronization parameters allow the
ease of operation.

* The PLC CPU can read/write the data of the remote devices connected via CC-Link IE TSN.

» Adigital oscilloscope can be used, which enables data collection and waveform display synchronized with the motion
operation cycle to help users to check operation.

« Existing projects can be utilized to reduce programming efforts.

An example of programming in Simple Motion mode

Program
Ladder,
FBD/LD,
ST language
PLC CPU Motlon module
L4 . r r
E GX Works3 E Simple Motion Module Setting
Motion profile table method
#1 #2
Mo DX10 DX11
—| MOVP K1 LUG4300]— N Operation| Contral | Acceleration time | Deceleration time | Positioning | Command
BUSY BUSY | pattern system o. No. address speed
Start . 0Bh: y . 200000.0 | 20000.0
SET Y10 } tarts 1| 1:CONT | i inear 2 0: 1000 0: 1000 - rmimin
) 0Bh: ’ . -200000.0 | 10000.0
RST Mo (2 2| END g linearz| 1000 G100 | mmimin
M1o0
B e Gy — |
M100 oy I
ﬂ/f—| MOVP Ho UniGasioo — |
]_ e i e[ \
A’dv-anced i . /‘ \
control ! ing contral  Synch control

Utilization of program assets

The MELSEC iQ-R/MELSEC-Q series programs and various modules used in existing systems can be utilized for the Motion
module RD78G that supports the Simple Motion mode.

£7 SSCNETII/H

SERVO SYSTEM CONTROLLER NETWORK

CC-LinkIE TSN

|

RD77MS .
MR-J4-B

QD77MS
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The minimum operation cycle of the Motion module in Simple Motion mode is 1.7 to 3.5 times faster than that of previous

models, allowing data and 1/O signals to be transferred from/to the servo amplifier at high speed. This contributes to reduction
of the cycle time.

Minimum operation cycle Approx.

1.7 times faster
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REVISIONS

*The manual number is given on the bottom left of the back cover.
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Listed in the motion control setting function (ver. 1.042U) of the engineering tool GX Works3
Version1 (ver. 1.095Z).
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