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>m Purpose of the Course ) ooc

This course provides an opportunity for beginners who want to construct Motion control systems using Simple Motion
Modules to learn all about the procedures and tasks needed for working with a Simple Motion Module for the first time
from the design, installation, and wiring to operation using the MELSOFT GX Works2 Programmable Controller Engineering
Software.

For this course, you will need to have a basic knowledge of the MELSEC-Q series PLCs, AC servos, and positioning
control.

It is recommended that beginners to the Mitsubishi Electric FA e-learning courses take the following courses:
» MELSEC-Q series Basics course
« MELSERVO Basics course
« Introduction to FA Devices (Positioning) course

These courses will provide you with a solid foundation on FA devices and relevant topics.
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>m Course Structure ) ooc

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - Overview and Practical Examples of a Simple Motion Module

You will be given an overview and shown some practical examples of a Simple Motion Module in this chapter.

Chapter 2 - Equipment Configuration and Wiring

You will be shown examples of the equipment configuration as well as wiring layouts with a Simple Mation
Module.

Chapter 3 - GX Works2 and the Simple Motion Module Setting Tool

You will learn how to complete settings for the Simple Motion Module system and various parameters.

Chapter 4 - Positioning Control
You will learn how to perform positioning control with a Simple Motion Module.
Chapter 5 - Construction of a Sample System (Positioning)

You will learn how to construct sample systems designed for positioning tasks.

Chapter 6 - Synchronous Control

You will learn how to perform synchronous control with a Simple Motion Module.

Chapter 7 - Construction of a Sample System (Synchronous Control)

You will learn how to construct the sample systems designed for synchronous control.

Final Test

Passing grade: 60% or higher.
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EM How to Use This e-Learning Tool

) oo

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

“Table of Contents” will be displayed, enabling you to navigate to
the desired page.

Exit the learning.
Window such as "Contents" screen and the learning will be closed.
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(P Cautions for Use

Safety precautions
When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.

Precautions in this course
- The displayed screens of the software version that you use may differ from those in this course.
This course is for the following software version:
- GX Works2 Version 1.87R
- MR Configurator2 Version 1.12N

Reference materials

Below is a list of references related to the topics in this course. (Please note that these reference materialss are not
absolutely necessary as you can still complete this course without using them.)

Click on the name of the reference file to download.

Mame of reference File format File size
Sample program Compressed file 473 kB
Recording paper Compressed file 817 kB
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>W Overview and Practical Examples for a Simple Motion Module ) oo

In chapter 1, you will be given an overview and shown some practical examples of a Simple Motion Module.

m Overview of the Simple Motion Module

)

A Simple Motion Module is an intelligent function module used to provide positioning control using commands from a PLC

CPU.

System Configuration

PLC CPU

USB

Ethernet

———

a4 "
-

Programmable Controller
Engineenng
Software
MELSOFT GX Warks2

o

-yt

Servo Setup
Software
MR Configurator2

Simple Motion Module

MR-J4-B

MR-J4-B

Rotary Direct
Servo Motor  Drive
Motor

Rotary  Linear Rotary
Servo Motor Servo  Servo Motor
Motor
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m Differences between a Simple Motion Module and a regular positioning moduIr-D

modules.

A Simple Motion Module is a more advanced positioning module that is backwards-compatible with previous positioning

Simple Motion Modules provide standard positioning control as well as other advanced controls not available on a regular
positioning module such as synchronous control and cam control with the feel of a regular positioning module.

Simple Motion Module

Positioning module

QD77MS LD77MH

QD75MH

Maximum number of control axes

2 axes/4 axes/16 axes 4 axes/16 axes

1 axis/2 axes/4 axes

Compatible servo amplifiers

MR-J4 series

MR-J3 series

Main positioning functions

PTP control

o

L]

Linear interpolation

o

L]

OPR control

o

L]

JOG operation

L]

L]

Electronic gear

L]

L]

Absolute position system

Lo o I o B RO

o

[

Advanced functions

Synchronous control

(9]

Cam control

9]

Speed control

8]

Torque control

Qlaojaja

8]
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»ﬂ Practical Examples of Simple Motion Modules ) e

Simple Motion Modules can be applied to systems in a variety of applications as they easily perform positioning control.

Sealin
? X-Y table Conveyance line
@ Continuouse orbit control ® 2-axis linear interpolation ® 2-axis linear interpolation
@ Linear/circular interpolation ® 2-axis circular interpolation ® Continuous positioning control
® Synchronous control ® 3-axis linear interpolation ® Synchronous control
® High-speed, high-accuracy orbit ® Continuous orbit control ® Cam control
calculation

In this course, you will learn how to construct the above conveyance lines with a QD77MS model Simple Motion
Module using positioning control and synchronous/cam control.
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>“ Overview of a Sample System

Check the control details (control flow) in the sample system in this course
with the provided animation.

Fokat 1

Startup of the material
\ handling =y stem
S
v

OPR performed on all axes

¥ ¥
howe Raboat 1 to the wait howe Rabat 2 to the wait
position position
Start sigral = SN
¥ ¥
Lower Robot 1 onto Conwveyor Move Raobot 2 directly above
1 the stacker
v ¥
Graszp the workpiece Lower Robat 2 onto the
stacker
v ¥
Raize Robot 1 directly above Grazp the workpiece
Canveyar 1
v v
Move Rabot 1 directly aboyve Ralge Robot 2 directly above
this stacker the stacker
] *
Lot Rokat 1 onto the Mowe Rabob 2 dirsctly above
stacker Conveyar 2
¥ ¥
St the work plece dovwn Lot Rokat 2 onto Convesor
2
' ¥
Faize Robot 1 directly above Sef the workpiece down
the stacker
v ¥
Mowe Raobat 1 ta e wait Faise Robat 2 ta e wait
pozition position

L

||:; Autom atic operation [l

) oo
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In this chapter, you have learned:

+ Overview of the Simple Motion Module

* Differences between a Simple Motion Module and a regular positioning module
« Practical Examples of Simple Motion Modules

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

Overview of the Simple A Simple Motion Module is an intelligent function module used to provide simple

Motion Module positioning contrel using commands from a PLC CPU.

[{ifferenmﬁ Petween a A Simple Motion Module is a more advanced positioning module that is backwards-

Simple Motion Module compatible with standard positioning modules. Simple Motion Modules provide standard
ﬂ“:da Iregular positioning positioning control as well as other advanced controls not available on a regular positioning
moaule

module such as synchronous control and cam control with the feel of a regular positioning
module.

Practical Examples of Simple Motion Modules can be applied to systems in a variety of applications including
Simple Motion Modules sealing, X-Y tables, and conveyance lines as they easily perform positioning contral.
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In Chapter 2, you will learn about equipment configurations and wiring layouts for the sample system.

@ X Equipment configurations for sample systems )

Below is shown the equipment configuration of the sample system used in this course.

QDTIMS1G

QO4UDEH B
Qx40 Q3508

Q62P

QY40

5B cable

[ Sotwere |
: Installation \
— Input device
- -
- Output device I
Pragrammable Contreller | — ? é L) ( ) y ( )
Engineering Forced Stop Running, During stop Hand 1 Hand 1 Hand 2 Hand 2  Start button
ME summﬁrmm Button during Lamp Open Close Open Close
operation command  command  command command
La
PER mp €7 SSCNETII/H
) e e s
- . ¥
- Servo amplifier Servo amplifier serva amplifier Servo amplifier
Servo Setup MR-MW2-228 MR-JW2-228 MR-J4-108 MR-14-108
Software
MR Configurator2
— - — -
Servo matar  Servo motor Upper Servo motor  Servoe motor Upper Serva motor ] Servo motor
HG-KRO53 HG-KROS3 | Stroke limit HG-KRO53  HG-KROS53 | Stroke limit HG-KRO53 HG-KRO53
2Xls 71> [N ZXIn <7 — - <Roller 1= <Roller 2=
i : Lovwer ; i Lower i i
Axis 1 Axis 2 Strolen limit Axis 3 Axis 4 Strols limik Axis 5 Axis &

Mear-point dog Mear-point dog
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»m Review of safe design

) oo

measure devices for all circuits.)

<Servo power supply=

AC power AC power
supply(200V) supply(100V)
main circuit
power supply

‘Main power

Q04UDEH

inzp L

SUPDTY

Jf;smﬂ'mm

—p S i
= |
M”'&?guﬁaﬁe Magnetic
breaker | contactor (MC)
(MCCB)

control circuit
power supply

Molded case
circuit
breaker
(MCCB)

Magnetic
contactor (MC)

control circuit
power supply

Here, we will learn about safe design principles for the Motion Control System.
We will review important mechanisms in place that are designed to unfailingly stop the system in emergencies to
prevent device damage and malfunction and accidents from occurring when problems arise in the system.
There are three safety measures used in the sample system in this course, which are described below.

Click the button that you would like to learn more about. (Click "Display all circuits" button to check out safety

Emergency stop circuit Forced stop circuit Workpiece moveable range Display all circuits

<PLC power supply=
QD77MS16
J:IPY::ICIP

| Dfmﬂ ?3505

Forced stop
button

Foced stop input q

Lower
Stroke limit

Upper
Stroke limit

Workpiece -

P .

-

P S
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@XI istaistion
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Here, we will learn about the installation of PLCs and servo amplifiers that are equipped with Simple Motion Modules.

@EE installation of PLCs )

Below is the diagram for installation of PLCs equipped with Simple Motion Modules.
Leave open the amount of space indicated in the bottom diagram both above and below the modules and around
structures and parts to ensure adequate ventilation to prevent overheating and to make it easier to replace parts when

necessary.
You may need to leave more space than that indicated in the below diagram in some cases depending on the configuration

of the system in use.
Installation of PLCs

Base unit
v A A

Top of panel or wiring duct

[
-7 % 30mm ;
h (1.18inch) or 80mm (3.15inch)
more{Mote-1) or more
Panel —= l_‘ #=— Door
LN g
70mm !
(2.76inch) 98mm
QD77MS or more (3.86inch)
f
N L 4! (e
F== Smm(0.20inch) = Smmi{0.20inch)
or more(Mote-2) or more

{Mote-1): For wiring duct with 50[mm] (1.97 inch) or less height.
40[mm] (1.58 inch) or more for other cases.
(Mote-2): 20mm (0.7%inch} or more when the adjacent module is not removed and the extension cable is connected.

Cautions
+ Attach the PLCs to a vertical wall making sure to orient it correctly with the top facing up and the bottom facing down.
* Use it in an environment with a room temperature ranging from 0° Cto 55° C(32° Fto 131° F).
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m Installation of servo amplifiers
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Below is instructions on how to install servo amplifiers.

Installation of servo amplifiers

10 mm
(0.39inch)
or more

Cautions

« Attach the servo amplifier to a vertical wall making sure to orient it
correctly with the top facing up and the bottom facing down.

= Use it in an environment with a room temperature ranging from 0° C

Control box

40 mm (1.
or more

40 mm (1.

ar more

57inch)

10 mm

| (0.3%inch)

or more

57inch)

to 55° C(32° Fto131° F).
» Use a cooling fan to prevent system overheating.
= Be careful not to allow any foreign objects or material to enter devices

during assembly or from the cooling fan.
= Use an air purge system if installing servo amplifiers in locations with

toxic gas fumes or high in dust (to feed in normal pressure from outside
of the control box to increase the internal pressure until it is higher than
the external pressure).

Control box

Wiring allowance
(80 mm (3.15inch) or more)

If installing two or more units attached together

Top

. 20 mm
(1.18inch)
or more

Bottom

Cautions

B

(0.04inch)

.

1mm

Control box

40 mm (1.57inch)
or maore

=

i

100 mm (3.94inch) or more
.___1 mm (0.04inch)

30 mm
(1.18inch)
or more

» When mounting the servo amplifiers closely, leave a
clearance of 1 mm between the adjacent servo

amplifiers in consideration of mounting tolerances.
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»m Device wiring ) @ad
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First, we will complete wiring to the PLC, servo amplifier, and servo motor.
Next, we will learn about device wiring in the sample system.

m Connections to external I/0 devices )

Click the button of the connection example that you would like to check out. (Click "Display all circuits” button to check out

QD7TMS16 Connections between Servo amplifier
40P and external Input devices
Cx40 03508
Connections between Simple Motion
Modules and external Input devices
Connections between other devices
and external I/O devices

safety measure devices for all circuits.)

QD04UDEH

IISE cahble
Display all circuits
AT, Installation Input device =
b =
i Output device
Frogrammable Contraller
Engineering = @ Q A 6 A -
Sofiare
Forced Stop Runnings Diaring Hand 1 Hamnd 1 Hand 2 Hand 2 Startbutton
MELSOFT G2 Wous2 Bution during stop Cpen Close Open Cloge
operation Lamp command  command  command  command
J-"L_"L:I Lamp .
%) A7 SSCNETII/H
Servo amplifier sefu
B::ware a Servo amplifier Sarvo amplifier Sero amplifier Servo amplifier
MR Configurator? MR-J4vy2-228 M R-J4Wi2- 228 MR-J4-10B MR-J4-108

Servo motor  Servo motar _Et_l;r Servo motor  Servo motor [

Uppe Semo motor Sena motor
HG-KRD53  HG-KRDS3 | girgie fimit HG-KROS3  HG-KRO53 | gtope jimit HG-KR053 HG-KRO53
Al <> - “K1> <21x - <Roller 1> <Roller 2
Lower Lovwer
Axisi Axis 2 Stroke limit Axis3 Axis 4 Stroke limit

Axis 5 AXis B

A
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w
GEXI Device wiring

LI, Installation

LISB cahle

Frogrammable Confraller
Engineering
St e
MELSOF T .5 WoksZ2

Forced Stop

Buttan
o ""
Servo amplifier setup
Software
MR Configurator2
Sernvo motor  Servo motor
HG-KR053  HG-KROA3
A1 Lra
Axisi Axis 2

Connections between other devices
and external /'O devices

Display all circuits

Input dewice
Output device
Runnings During Hand 1 Hand 1 Hand 2 Hand 2 Btarrl::luttnn
during stop Qpen Closa Qpen Close
operation Lamp command  command  command  command
Lamp ;
47 SSCNETII/H
gernvo amplifier Servo amplifier Servo amplifier Servo amplifier
MR-J4W2-228 MR-J4W2-228 MR-J4-10B MR-J4-108
—a —a
Upper Sernvomotor  Servo motor Upper Sewo motor Seren maotor
Stroke limit HG-KRO53  HG-KROS3 | syoke limit HG-KR053 HG-KRD53
—-- “K2» <Zi» y <Roller 1= <Roller 2=
Lower . ) Lower
Stroke limit Axis3 Axis 4 Stroke limit Axis 5 Axis B

‘ Mear-point dog

‘ Mear-point dog

oo
) 2/2

A
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fm Servo amplifier wiring (Power supply, motor) ) oec

A power supply is connected to the servo amplifier with the connectors for the main circuit power and the control circuit
power.

Make sure to connect a molded case circuit breaker (MCCB) to the input line of the power supply.

Make sure to also connect magnetic contactors (MCs) between the main circuit power supply and the L1, L2, and L3 terminals
on the servo amplifier, and wire it so that the main circuit power supply is shut off when the magnetic contactor (MC) is
turned OFF by an alarm.

A wiring diagram is shown below for a three-phase, 200 V AC to 230 V AC power supply to an MR-J4W2-22B unit.

- . .
J ] Molded-case circuit

. breaker (MCCB)
-
Alarm signal
4/ & Magnetic o Upper stroke limits (for 2 axes)
'11‘ contactor B ' Lower stroke limits (for 2 axes)
] (MC) I Mear-point dogs (for 2 axes)
Main circuit | j

Control circuit

Servo moter power supply cable

e

- —
" Encoder cable
=

% Connect the grounding terminal on the servo motor to
CNP3A, CNP3B, and CNP3C protective earth terminals.

L
l Lele)ege)

-

— ) Connect the protective carth (PE) terminal on the
= Servo amplifier bottom of the front surface of the servo amplifier to the
Servo motor Servo motor # protective earth (PE) terminal on the control box to

ground the servo amplifier.
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Here, we will learn about the methods for connecting a Simple Motion Module and servo amplifier.

The MR-J4W2-22B model servo amplifiers come equipped with an SSCNET II/H interface.

The SSCNET II/H provides high-speed, full duplex communications with excellent noise immunity using an optical
communications system.

There is a special cable provided for connecting the devices. The cable comes with connectors that can be plugged in and

unplugged easily.

Simple Motion Module Servo amplifier

(Axis 1, Axis 2) Servo amplifier (Axis 3, Axis 4)

qI]
accruy Bl

i

[ ' ]
I7 sconeriy B
| = e b |

Be sure to carefully observe the below precautions when handling the

SSCNET I cable. Connecting method

* Be careful not to strike the cable forcibly or apply pressure, pull on it,
bend it sharply, twist, or otherwise apply force as doing so could cause
the internal wires to become deformed or bent, which could cause
optical communications to fail.

* Be careful not to use the fiber optic cable near fire or at high
temperatures as it is made of a synthetic resin that could become
deformed if heated, which could cause optical communications to fail.

* Be careful not to let dirt and other foreign matter collect on either end
of the fiber optic cable as it could block the transmission of light and ]
cause devices to malfunction. Tab

* Do not attempt to look directly into the light emitted from the
connector or cable terminal ends.

* For safety and protective reasons, place the accompanying caps on
unused connectors (CN1B) on the servo amplifier of the final axis to
block emitted light.
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nﬂ Display Unit for the Simple Motion Module ) o0

The display unit for the Simple Motion Module is shown below. (For the QD77MS16)
The LED display can be used to check operating conditions and statuses for the Simple Motion Module and operating axes.

LED display Details

RLUM indicator LED Axis display LED Hardware failure

ERR indicator LED watch dog timer error

The module operates normally

System error

During axis stop,
during axis standby

External /O connector

During axis operation

Axis error

SSCMET Il cable
Connectar

Hardware failure

Serial number plate
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fm Display Unit for the Servo Amplifier ) llllll;ﬂ

The display unit for the servo amplifier is shown below. (For the MR- Display Axis No. setting
JAW2-_B model servo amplifier)

The display unit uses a seven-segment display to indicate axis servo
conditions and provide alarm notifications.

Cover opened

(1) Normal display Axis control setting USB communication

Axis operating status and conditions will be displayed in order if there is no alarm triggered.

eri1fs After0.2 s After16 s

Blank B-axis status Blank
display display display

After 0.2 5

S ——— —
Status Axis Mo,
(1 digity (2 digits)

|

“b" Indicates ready-off and servo-off status.
“c™ Indicates ready-on and servo-off status.
“d™ Indicates ready-on and servo-on status.

A-axis status
display

(2) Alarm display

A
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>ﬂ Display Unit for the Servo Amplifier
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(2) Alarm display

When an alarm occurs, after alarm status are displayed, a two-digit alarm number and a one-digit alarm detail

code are displayed. The example shown here indicates that an "AL. 16 encoder initial communications error 1"
has occurred on the A-axis and an "AL. 32 overcurrent error” on the B-axis.

fler0.8 s After08 s After0.2 s After 0.8

A-axis status .J—axis alarm Blank B-axis statu

; B-axis alarm | Blank
displa}f/Nn.display display display Nn.displ@f/ display

I After 0.2 5 I

e

e e ——F
Status Axis Mo.
(1 digits) (2 digits)

!

“n" Indicates that an alarm has been generated.

—_—

Alarm Alarm
Mo. (2 digits) Details (1 digit)

2/2
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In this chapter, you have learned:

* Review of safe design
* Installation of PLCs

* Installation of servo amplifiers

« Servo amplifier wiring
« SSCNET III/H Wiring

« Display Unit for the Simple Motion Maodule
* Display Unit for the Servo Amplifier

Important points

1/2

The following points are very important, so please review them again to ensure that you have familiarized yourself

with their content.

Review of safe design

Installation of PLCs

Installation of servo
amplifiers

We will review important mechanisms in place that are designed to unfailingly stop
the system in emergencies to prevent device damage and malfunction and accidents
from accurring when problems arise in the system.

Leave open an adequate amount of space both above and below the modules and
around structures and parts to ensure adequate ventilation to prevent overheating
and to make it easier to replace parts when necessary.

= Attach the servo amplifier to a vertical wall making sure to orient it correctly with the
top facing up and the bottom facing down.

= Use it in an environment with a room temperature ranging from 0°C to 55°C (32°F
to 131°F). (Ranging from 0°C to 45°C (32°F to 113°F) if using servo amplifiers
stacked together.)

= Use a cooling fan to prevent system overheating.

= Be careful not to allow any foreign objects or material to enter devices during
assembly or from the cooling fan.

+ Use an air purge system if installing servo amplifiers in locations with toxic gas
fumes or high in dust.

= The 200-V class servo amplifiers with a power rating of 3.5 KW or below and the
100-V class servo amplifiers with a power rating of 400 W or below can be mounted
closely.
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- The 200-V class servo amplifiers with a power rating of 3.5 KW or below and the
100-V class servo amplifiers with a power rating of 400 W or below can be mounted
closely.

= When mounting the servo amplifiers closely, leave a clearance of 1 mm between
the adjacent servo amplifiers in consideration of mounting tolerances.

Servo amplifier wiring A power supply is connected to the servo amplifier with the connectors for the main

circuit power supply and the control circuit power supply.

= Make sure to connect a molded case circuit braker (MCCB) to the input line of the
power supply.

SSCNET II/H Wiring - Connect Simple Motion Moules and servo amplifiers together using the
SSCNET IIVH cable.

= The SSCHET II'H provides high-speed, full duplex communications with excellent =
noise immunity using an optical communications system.

Simple Motion Module The LED display can be used to check operation statuses for the Simple Motion
display unit Module and operating axes.

DI EVRINNR G ERE  « The servo amplifer display unit is located inside the cover on top of the front

Amplifier surface of the unit.

= The display unit uses a seven-segment display to indicate axis servo conditions
and provide alarm nofifications.
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>m GX Works2 and the Simple Motion Module Setting Tool

) oo

In Chapter 3, we will learn how to complete settings for a Simple Motion Module system and various parameters.

m Creation of GX Works2 projects

Try creating a new project in GX Works2.
Check to make sure that a project tree is created when you complete the settings shown below.

T MELSOFT Series GX Works2
iagpiect Edt  Find/Replace  Compile
¢l RSN M

=aak

[ Use Label

=
<
!
Lo
6]
X
g
g
3
E

= 4 MAIN
| QosUEH =] {3 Local Device Comment
+ (&8 Device Mamory

(51 Device Intial Vale
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@Z I 2ddition of Simple Motion Modules )y 000

In this section, we will try adding a Simple Motion Module to the GX Works2 project.

Right-click on the intelligent function module in [Project] in GX Works2, select [New Maodule...] and then set the Module
Model Type, Module Name, and Specify start XY Address on the "New Module" screen to add a Simple Motion Module to
the project.

4] [PRG]Write MAIN 1 Step ]_

Right-click

[ ] Mews Module, ..
i E Program Setting Inkelligent Function Maodule Parameter List. ..
=-£49 POU
= ':.'l Frogram Read GX Configuratar-QF Data, .,
ﬁ MAIN

- Property...

) Local Device Com .[h
+ a Device Memory |-”

Madule Selection
Module Type |Simple Motion Module |
Module Name |QD77MS4 |

Mount Position

- Maunted Slak Mo, 1 _,JI“ Acknowladge IO Asslgrment

¥ Specify start XY address | 0010 (H) 1 Slak Ceeupy [32 points)

{5 Local Device Comment
Title setting + {8 Device Memory
Title | Device Initial Yalue

oK Cancal I
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fm Confirmation of 1/0 assignments ) 006

On the PC Parameters screen, check and set the model type, model name, number of occupied I/O points, and start [/O
number for each module in the base unit.

M | o  Parameter Setting

PLC Parameter : L Name JPLC System |PLCFie |PLCRAS |Boot Fie |Program |FC | Device | 1/O Assignment JMuliple CPU Setting
* Network Parameter

yan Remate Password
3§ inteligent Function Module

Check to confirm that the module

+ (| 0010:Q077MS4 wonee noo| information is reflected properly for all
Y} Global Device Comment added Simple Motion Modules.
N ﬂ Program Setting ) A— L S—
= 49 PO Foky St X - Seatch Jattng
= Ji : I 5 JFunts : ] Detaled Setting
= P = e T — |
4] MAIN Jres = [ 1Pants = T Salact FLE bype |
(L) Local Device Comment R \ R s Pochie |
+ & Device Memory . "
™ Device Tnitial Value Check to confirm that the module 5 .

suswget| information is reflected properly for all

wwmsie - added Simple Motion Modules.

L r
o el o T Estararn Cabe S

== = hs

e 'Iilll IIlIl
HER
|2
!E

Eoguert b 5 Pl Imsport Pliple CPU Pararmeter | Eimad PLC Data |

91 Pt sl b et i v e i il L

e Achrowindge i dssigrmet | Defauk heck | Cancel
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Connect the PLC CPU module and USB port on the PC together using a USB cable.

[ PLC CPU module

Simple Motion Module
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Once you finish connecting the PC and PLC CPU together, next complete settings for the GX Works2 and PLC connection.
You will not be able to start communications automatically merely by connecting GX Works2 and the PLC together using a
USB cable.

To get communications to work properly, complete the "Connection Destination".

An example of the settings screen for Setting Connection Destinations is shown below.

Transier Setup Connectiont

CC-Link O Serias HET(IT)
UsE MET/JO{H) Baard B} Biid Bus Board Board
Bosed
LISE
AL CC IE Cont CC-Lirnk Ethernst c24 GoT CC IE Pasld CC BE Piskd
Module NET,10({H} Modale Modie Masterfiocal  Commencaton
Maduls Modue  HeadMode ||

i
meshae  gatem  gedee e ——
Connaction Test |
Tm:mm.]lm ﬂ.d:-(h-nes.ll}
RLC Type |
H B R NN e |
CC I Conk i IE Fisld Ethesrrest CC-Link 24
HET{10(H) i Sysiem Image. ., |

Phihe Lire Conhedction (C24) J

H B N _ 2

CCEE Cont (T IE Field Erhaerest CCLink = o]
MET|10(H) Cancel

AcrEigng Host Stabion =

TMultipls CPU Satting

e, ——
1 £ 3 #

Kol SpscFiad
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The PC parameters and other settings set in GX Works2 are written to the PLC CPU.

Before writing data to the PLC CPU, check to confirm that the CPU module is stopped and that the PC and CPU module are

connected together properly.

After selecting [Online] — [Write to PLC...] in GX Works2, click on [Parameter+Program] and then click [Execute] to start

writing data to the PLC CPU.

oject) - [[PRG]Write MAIN 1

Online Data Dperation

Lot Cherwrsl List
im Riagnostics ] [ Serial Port PLC Moduie Connection( U2 System Imag, .,
I'! Read from PLC...
".ﬂ Write to PLC... | # [~ Y r; JEEe © Write ™ oty ~ golete
Yerify with PLC... M ruc roduie |19 | Exmcution Target Datal | Yes )
Ramobe Operation, . . Thie |
o o Tl 3 ot Data pwanatorsbvogam |  Selct 88 | Cagoel Al Sebections |
M S [T 3 S Target | Dekal Targat Mamory Sge
Passwordfieyword _—--—__
PLC Memory Qperation 5 iwnﬂ =2
E!I!tﬁ PLC Data... - n?m .. é ] 0100016 16 14:08 G016 Bytas
PLC L Data n BPPLUMPM PavtvenrdSetch Settirg I"I_* 200000011 16:51:00 TaI Bytes
) COMMENT Dkl | 201207125 08: 116
- 3 Derce Moy [0 pstat]
EHAIH 2001 DS 04
Necsssary Settneg{ Mo Settngf  Absady Set | Set Fibis needed] {  aready Set )
Wiling Size Fras Wolume Use Volume
&, 748ytes - [ 116,108 £, 772Eytes Rafrash ]
Pelated Furdtis < < Execute [ Close [
Hemote PLC User Data Write The Fm-u!l’l( Clear PLC Memory lrrmFLk
Copeser ity
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} Saving of GX Works2 Projects

Here, we will try saving a created GX Works2 project.

When wanting to save a new project, set a file name.

system name, or other easily recognizable text).
Files are saved with the ".gxw" file extension.

Save LJ eleaining

My Mebwork File riams k-l!ammg_sarph_nloglm ﬂ

If you exit GX Works2 without saving a project, any settings that you made will be discarded without being saved.

It is recommended that you select a name that can be used to identify the content of the project (using the control details,

Save folder path
Specify a folder in which to save.
(Up to 200 characters in length including the

file name and extension.)

*Required

N

List of Files
If there are one or more files in the same save
folder path, they are given in list form.

Place:

Cancel

Title |~: anveyance_system

Switch the wandowe by clicking this button
wihen you wank 1o use wolkspace fomsl progect,

Save ar a'Worksgace Fomat Project |
[MELSOFT Mavigator does nol suppoit this faima )

File Name *Required
Specify a file name. (Up to 32 characters in
length, not including the file extension.)

-

Title

Specify a title. (Up to 128 characters in length.)
Use this when you want to use a name that
exceeds 32 characters. (You can skip the title if
you wish as it is not necessary.)

) oo
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In this section, we will learn how to start the Simple Motion Module Setting Tool and create a new project.
After double clicking on Simple Motion Module Settings under [Project] in GX Works2 and starting the Simple Motion
Module Setting Tool, click on [Project] — [New...] in the Simple Motion Module Setting Tool.

— GX Works2 — ——  Simple Motion Module Setting Tool

¢ Mavigation B x

¥ MELSOFT Series Simple Motion Module Setting Tool
[P o o 3 | b | project | Edt View Onlne Tools Window Help

* (g Porameter =| lew...
- gmdum Funckion Module = [ new..

= (b 0010:QD7TMS4 - §| Open...
e

B Sirole Mation Module Setting

Auto_Refresh
¥ Global Device Comment
+ Program Setting
= #4 pou
- .:'j Program

DTS =l
Please be aware that the parameters and other

settings set in GX Works2 will not be reflected
in Simple Motion Module Setting Tool projects. [t adp=s |00 (@ 1Skt occupy [32 parts]

Tithe Setting

T oy o Ha. Gy 2 | &h

= !i Inteligent Function Module
+ i 0010:Q077M54
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There are three types of data used in parameters needed for positioning control with Simple Motion Modules:

Settings data, control data, and monitor data.

Settings data is set separately for each axis using the Simple Motion Module Setting Tool.

control data

Setting data Parameters Positioning B
parameters
— OPR parameter
— Servo parameters
Positioning data_Da_|
Synchronous
control parameters
Control data System

Axis control data

Synchronous
control data

Control commands created using the control data are produced by the PLC program.

2y o W Gy 2) | &b

- a Inteligent Function Module
Sl - §0010:QD77M54
+ Swsbem Setting
:_f_:' Parameter

[ Servo_Farameter

Monitor data

The monitor data can be checked on PLC program and Setting Tool monitoring.

{5 Positioning Data

+/ 1% Block Start Data

{3 Synchronous Control Parameter
+ IS8 Cam Data

=9 Monitor

+ [l Uigital Oscilloscope
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In this section, you will learn how to set the system configuration settings for a Simple Motion Module.

Double-click on [System Setting]-[System Structure] in the Project window of the Simple Motion Module Setting Tool to
pull up the system configuration.

Double-click [SSCNET Setting] in the system configuration diagram of the Simple Motion Module Setting Tool to open the
option that allows you to select the SSCNET communications type.

P MELSOFT Serfes Simple Motion Module Setting Tool (Unset Project) - [0010:QD7 TMS4[]-System Structure]

-
Module Setting
[ Extarrial IO Connector Satting )

External 10 Connector Settng  SSCHET Setting |

Seiact the SSCMET comvmunicabon ByDe.
u MAMN PLEMSyre, Encodar [N ) Input W ]
o Sar afral
5 wo_Par o T ST Y B L . SSCHET Settrg
+ Uyl Postmneng Dats MAN-PLS Input Selection i JLEs sl ST
# g8 Mok Start Diata : P——— & ESONET M
+ b Syncheonous Control Parameter OroiG Sion oy =
+ |38 ComData (" SSCNET M
. ama
Digtal Ceclloscope [ SSCNET Setting ] : SSCNET MM i Operabe as M- X1 compatibilty mode wihen MR- M servo

ampifers are connected to S5CNET [ sysbem

Howeewer, an darm may ocour vhen the MR- H0W) whech was
once cormeciod to SSCHETIILM & conrected to SSCNETIIL

Plesse refer to the troubleshooting of MR- wrvo ampifier

nstruction manusl for the detals,
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Here, we will learn how to set the system configuration settings for a Simple Motion Module.
Double-click on [System Setting]-[System Structure] in the Project window of the Simple Motion Module Setting Tool to
pull up the system configuration.

To set a servo amplifier, double-click on the icon for the servo amplifier of the axis that you want to set in the system
configuration.

BS MELSOF T Series Simple Motion Module Setting Tool {Unset Project) - [0010:007 7MS54[|-System Structure] (=3 Servo amplifier settings

* Broject Edk Wiew One  Took  Window Help Amplifier Setting[Axis #1]
SOLES A T e o |om oo Aencfior Tnfeation

| Mavigation # X 7 44 0010:QDTIMS [} System 5.

Sovo prpite sees [~

" - Anplfier Operation Mode Srandard ha
a2 L 4 [ ] =
= {53 [rkeligent Function Module
- ‘l LR ] ey o I Ewterral 100 Conrector Sed [™ Use s virtual Servo Aenabfier

= [t

Double-click

< Parameter
< Servo_Paremeter

+-1'sk Posiioning Daka
+- ek Bladk Start Data
+ I_;'S Synchronous Conbrol Parameser
+ g8 Cam Data
+ (8 Mariter

B Cigts Osclloscope

Servo Parameter

MR Corfigurator starks, and servo
parameters can be set,

TF MR Corfigurator is ot instaled, display
the sarwo parametar sething soreen,

2 Servo Parameter
1 J Sﬂhm

[ SSCMNET Setting ] : SSCHET 111,/H
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[ SSCHET Setting ]

SSCHET 1I/H

Set the proper control axis Mo. to the servo amplifier based on the system configuration.

Control axis numbers are assigned separately for each servo amplifier in order to identify the control axis to use.

Any number axis from Axis 1 to Axis 16 can be used independent of the order of connection.

Be careful not to assign the same control axis No. to multiple servo amplifiers within the same servo system as it

could cause system operation to fail.

For the servo amplifier, set the servo control axis No. using a combination of the settings for the axis selection
rotary switch (SW1) located inside the front cover on the servo amplifier and the auxiliary axis number setting

switches (SW2-5, SW2-8).

Axis scloction rotary switch
(SW1)

Simple Motion Module

Axis scloction rotary switch
(SW1)

1
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Axis selection rotary switch
(SW1)

Auxiliary axis number setting
switches (SW2)

Simple Motion Module

Servo amplifier
MR-JAW2-228

e

Axis 1
(Axis A)

4 Ad -0

Axis 2
(Axis B)

y———

Servo amplifier
MR-JAW2-22B8

Axis 3
(Axis A)

Axis selection rotary switch
(SW1)

Auxiliary axis number setting
switches (SW2)

Axis 4
(Axis B)

* Be sure to restart the main circuit power and control circuit power of the servo amplifier after making any changes to
the axis selection rotary switch (SW1) and auxiliary axis number setting switches (SW2).
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Set parameters specific to the servo amplifier for each axis.
It is recommended that you use the MELSOFT MR Configurator2 Servo amplifier setup software to set the servo parameters.

Double-click

AmpHICr Seitiegdss X1]
Smr Crplar T ormtion
Sara Grpltiar S

Be particularly careful with the below parameters when setting

Parameter item

Rotation direction
selection

the machine).

Function Explanation

1/2

Paramelar Setting

7| s=] iiead #Tﬂ'bﬂ‘;ﬁkﬁ h‘fﬂrﬂ’}f Uy Parameter Copy [&) Farameter lock

1] fxist

Aopen [Hfsave As

C Gk

=] COmman
Basic

Exbension 2
Tough drive
Crive records
Componant parts|
Pasition control
=] Servo adjustment|
Basic
Extension
Fiter L
Fiter 2
Ficer 3

Sk sbne f A

Rotation direction('POL)
Rotation direction selection

COWY dir, guring T, pls. inpul, QW dir. during rev. pis. ingut 3

Er
Ei

Forced stop(*ACEPT)
Serva forced =lop selection

Enabled (Lize forced stop input ERT or EM2) W

Enabled (Use forced stop input ER or EM2)
Diizabobad (Thee fonce stop input EWH and EM2 are not used)

Ei

Servo parameter settings using MR Configurator2

Use this option to set the rotation direction of the servo motor
when being moved by forward rotation commands. The
rotation direction is either counter-clockwise (CCW) or

clockwise (CW) as seen om lhe load side (side gallached o

Initial values

CCW for forward
rotation command,

Settings Values for the

Sample System

CCW for forward
rotation command,

A
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Parameter item

Rotation direction
selection

Function Explanation

Use this option to set the rotation direction of the servo motor
when being moved by forward rotation commands. The
rotation direction is either counter-clockwise (CCW) or
clockwise (CW) as seen from the load side (side attached to

the machine).

Counter-clockwise (CCW) Clockwise (CW)
We will now review the rotation direction from the machine
specifications. Each of the axes in the sample system are
made to rotate in the counter-clockwise direction (CCW) using
forward rotation commands.

Initial values

CCW for forward
rotation command,
CW for reverse

Sample System

CCW for forward
rotation command,
CW for reverse

Servo forced stop
selection

Turn this option ON to enable use of the forced stop input
(EM2 or EM1) signal.

The Initial value Is set 1o [Enabled] for safety reasons. To
disable the signal in the sample system, set this option to
[Disabled].

Enabled

(Either forced stop
Input EM2 or EM1 IS
used.)

Disabled

(Meither forced stop
Input EM2 nor EM1 Is
used.)
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Here, you will learn how to set the Positioning parameters for the Simple Motion Module.
Set the parameters at system startup based on machine equipment and motor used and the system configuration.

Be careful not to set the Basic Parameters 1 incorrectly as it could cause the motor to rotate in the opposite direction or fail
to run altogether.

'?J:!ﬁ'lm S : "‘.l -
Oisplay Fiter  [Cuplay Ad - Compute Basic Paramaters | |
Tein , Aais #1 Acs 92 Axis #) Acs 94 -
= II-‘ 0010:QD77M54 S Dasic paramebens 1 Set according to the machine and applic able motor when is started up,
= Ml Svstem Setting {This parsmeter become valid shen the PLE READY signal tusrn fram OFF ta OM)
Pr.liind setting [o:wm e Omen Ormen Domvm
Pr.2:Mo. of pubtes per robation 4194304 LS 4194004 LS A1P4004 LS 41304 LS
PTPES SAnIE 10000.0 yam. 10000.0 s 10000.0 yen 10000.0 pn
Pr.4:Uret magralic ation Linl Tivass frud Tmes frud T L] Tenss
Pr.7:Bias spood ot start 0.0 pratrgfrvary 0,00 roemyjimary 0 00 mmfrary 01000 rangferan
_;.‘3’ Axis #1 Positioning Data - Basie paramelers 2 Set according Lo the machine and applic able motor when system is started up.
|5 Axis #2 Positioning Data Pr.B:Spoed b valun G000 DO mewfren 6000, 00 mmfmin 000 X e #4000, 0 mmenfmin
) MH‘SMMD“H Pr.9: Accoker sthon time 0 100 e (1] 100 e, 1000 e
K
-
H'.:.} Axis #4 P Diata Pr. 10 Crpcoder sticon tirne O 1000 e 10Dy e PO00 e HO00 ms
1 . Set according Lo the system configuration when the system i started up,
+ (38 Block Start Data Ostalled porametors § (This parameter become valid when the PLC READY signal [Y0] turns from OFF to ON)
# 58 Synchronous Control Parameter ALl
+ G Cam Data m"’""'“"‘“"‘"' 0.0 0.0 pm 0.0 pm 0.0 m
£ mﬂﬂﬂ - m:ml stroke Wnk LO0E | 4o ie364. 7 pen T14748064.7 pm TIATABI6A.7 pm ZIATABNA.T
:’;:ﬂl"‘" Wroke IOk oWer | 5147483648 -ZIATAEIEA B 21480648 e -ZIATHENEA B um
: OrSet Software Stroke  OrSet Softwers Stroke  0:Set Softwsrs Stroke 005t Software Strole
— "".“"m""" thrcke st Umk to Cumrert Foed Lt to Cumrert Foed  Limk to Current Feed Lt to Current Feed
e Vi Vo Wl
Pr. 'E’M"’m‘f"" ok 0:Vald 0:Vasked 0-vabd 0:Vald
Pr. 16 Command in-poshion wdth | 10,0 pm 1.0 e 10,0 pm 10L0
Pr.17:Torgue lemit setting value 00 % 300 % 300 % 300 %
o I",”"I code ON signsl OUIE |1 11 Made 0:WITH Mode 0.WITH Mode 0:WITH Mode
O:Standard Speed OrStardard Speed O-Standard Speed 0:Standard Speed
Pr.19:5peed swhching mode Soichurg Morde St charey Moxde St cheeg Mxde Soatchareg Mosde
m”“‘ 0: Composite Speed D Composte Speed 0:Compaoste Speed - Composte Speed

Pr.2iiCurrent feed value during | O:Mot Update of Currerd  D0hiol Update of Curvent  Ocliok Update of Current  (:Mot Update of Current
speed control Feed ¥Value Food Yalue Feed Yahue Feed ¥alae
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The mechanical systems (example: ball screw) connected to the servo motor use units of mm (in.), degree, and so on.
Positioning control uses the same units as those of the mechanical systems.

However, as serve motor rotation is measured in units of number of pulses, quantities in commands issued to the servo
motor need to be converted to pulse units.

Once the electronic gear parameters have been set, the Simple Motion Module will be set up to convert position
commands issued in mechanical system units into pulse units.

Use the below parameter settings if there are any ball screws (ball screw pitch: 10 mm (0.4 in.)) connected to the
servo motor (4194304 pulses/rotation).

Distance of 10 mm (0.4 in.) moved = Electronic gear
= 4191304 pulses

- Electronic gear parameters

Ikem Axis #1

Set according to the m

10mm St EIEEE T {This parameter becon
Pr.I:Unit sefting 0 i |
Pr.2:Mo, of pulses per rakation 4194304 PLS
Pr.3:Movement amount per
rokation 100000 pm
Pr.<:Unit: magnification 1ix1 Times
Pr.7 Bias speed at start 0,00 ) min

Parameter seftings for actual machines such as rotary tables and conveyors are much more complicated as there is such a wide variety of
types and there are other parts connected to the system in addition to ball screws, such as speed change gears and gears.

Use of "Compute Basic Parameter 1" will enable you to set parameter settings for the electronic gear easily.

Conpuk Boic Parenulos 1 - Axis #1

Display Filker Display all ﬂ I Compute Basic Parameters 1 I ’ e

Sedct the misching conponants, and snber the mackine dats o stomatiaB set th bac parcameten |

Item Soeis @1 1 (Uit seting, M. of pulses per rotation, movement SmoLnt per rotation and unit magrifcation L

Hachins Comporants ; |B.al v, Honzontal j

N Set according to the machine a
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Display Filker Display all

ﬂ I Compute Basic Parameters 1 I }

Item
-| Basic parameters 1

Pr. it selting
Pr.2:Mao, of pulses per rotation

Axis #1 i

Set according to the machine a
{This parameter become valid

(0imm E...|El:mm

41943504 PLS 41943504

Cwnpuir Bmlc Parameios 1 - Axis ¥1
Enlry

Sedact the madhne conponenis, and snber the mackine dala to mbomaticaly saf e baic parmeters |
(i seting, Me. of pulses per rolbabion, monemesnt smount pee robsbion and unt magnificstion

Michies Comporants | [Ball Scraw, Horzorksl =
Uik Setting [geren e
Leadof Bal Sorew (Fi¥) [_

Psclichinm Gase Ratia (MW
= | I
[+ Caleuiaby raducsion et by besth or dameters  Eoeduction Puatio Setting|

Encader Resohizn AT [PLsie]
Seiting Range
B * E {rumpu e Fair 1 j
Calrulation Result =
B Par arvabers | ;l_'n. Seibany i

[Mo. of Pubbes per Fotation 418G PLS
:H-wrnnrul. it pebr ok iption | 10000, 0w
liz e i Morvernent AROunt 7 Pulis

Ao iy el o caloulalionn, Mo BITOr DOCLNS I Lhe moyement smount,
Apphing the caoulacion el s,

toe v Foor than mvosend st L] 0w wvand: b paform is acoat [r]

Chek 0 bomaflach bo the bask pur amelend 1, o Canusl
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Parameter settings (Speed limit value)

Set the maximum speed for the command speed during control mode as the "Speed limit value."

- L} i_!‘t

< 0010:QDTIMS4[]-Parameter

B wammm
= (I 0010: QDT ME4
= [l Srstem Setting
Satienm Sructure
]

2 T amater

- L_qﬁpvllllmbdl
& A #1 Postioning Data
I B #2 Pealtioneng Caka
j.ﬁ.-.nmmwwl
o A 4 Positioning Data

* gk Mok Start Dats

* i g Syrabwonous Condrol Par sneter

+ o Cam Data

® Mo
Cugit ol Cracilloese op

Display Filter

Désplay 41 w] Compute Basic Parameters 1 |

Item

Pr.8:Spead limk valse

s #4

Pr.9:Acceleration time 0
Pr. 10:Deceleration Hme 0

= Detailed parameters 2

Axis #1 Aods #2
&000.00 mmrmin
11000 e 1000 s
1000 mes 1000 ms:

1000 ms
1000 mes

Set according to the system conliguration when the system is started up.

karne

Example involving calculation of the speed limit value

Maximum rotation speed
for the servo motor (HG-
KRO53)

6000 r/min.

Amount of movement per
rotation of the servo
motor 1

6000 r/min.

= 60000000 pm/min. (2362.2 in./min.)

= 60000 mm/min. (2362.2 in./min.)

Parameter item Setting details

Pr. 8
Speed limit value

(St as required.)
Pr. 25 Acceierabion tima | 1000 ms 100D mes 1000 mes 1000 ms
Pr.26:Acceleration time 2 1000 e 1000 ms FO0D s 1000 mes:
Pr. 27 Accedsrabion bime 3 1000 me 1000 ms 1 00D s 1000 s
Pr.28: Deceler abion time | 1000 ms 1000 ms 1000 s 1000 #w
Pr.29; Deceler ation time 2 1 D00 e 1000 ms 100D e 10000 s
r&.mmm | 1000 me 1000 s 1000 s 1000 ms
Pr.31:30G speed limit value 200,00 mimfmin 200,00 menyfrmin 200 .00 minfmin 2100, 00 rremenin |
Pr.32: 306G operation accelerstion | & ) :
St 0 1000 0= 1000 0 1000 0: 100D

Set the speed limit value (maximum

speed during control mode).

Pr. 31
JOG speed limit value

Set the speed limit value for the JOG
operation (maximum speed during

control mode).

(Make sure to keep the following value:
[Pr. 31: Speed limit value for JAOG
operation £ Pr. 8 Speed limit value].)
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Parameter settings (External input signal selection)

o o ii | I
__5 nm Furction Modiue
o 0010: Q0T TMEA
= ) Systern Settre
Srstem Hructue
g e or

¥ ar amat ey
= v} Postiorersg Data
3 A #1 Positioning Data
& Ak 82 Positioning Data
£ A #3 Positioning Daka
_:::lmﬂhm'qbtq
* g Dock Start Data
g Syratwnrann Cordrol P srester
= A Cam Dats
. Sorator
Dot al Crcilloesat oy

kb

Pr. 22:

Lower limit

Input signal logic selection:

Pr. 22:

Input signal logic selection:

Set the logic and type for the external input signal.

2 0D10:QDTTMSA[)-Parameter | 1h -
Dispilay Filta il:ﬂ:plw all - I Compute Basic Parsmstens | ]
Ikem Als # 1 Bxly #2 Bods #3 Ao 84 ~
Fr.221input signallogic Selection t 0001y Logi | Poskive Loge | Poskive Logk 1-Postrve Log
ﬁwmw‘mm: 1:Positive Logic 1-Postree Loge | Poskive Loge 1-Postree Loge
ﬁzm Mol logic ietection | 0:Negative Logic D:Negabive Log: (:Meagative Logi O=Megstive Log
?ﬁ”ﬂ'ﬂm m!h# -bﬂmm 0 Negatie Logic D:Negabihe Log: D:Megative Logc O:Megative Log
mﬁmm%hg‘ SEIOCHON |1 positive Lo 1 Positive Loge 1 Poskive Loge 1Postive Logk
Pr.22:Input signal logic selection ;|
Marial pulse generator input O:Negative Logic
Pr, B0 Exctarnal input signal OiUse External Irgut D:Uise External Irput 0:Lkse Extesral Irput 0= E vtermal Input
salaction Signal of QOTTMS Signal of QOT7MS Signal of QDTTMS Signal of QDTTMS
Pr. 24:Manual pulse

Inpuk selection

80.

The initial setting value is set to [Negative Logic] for safety reasons. If not using this

generatorfincremantal Sync, ENC | 014 -phase /B-phase Mods (4 Multiply)

signal, set the type to [Positive Logic].

Parameter item Setting details

Set the logic for the external input signals (Upper/lower limit switches) selected in Pr.

Upper limit

Pr. 80: Use this to select which to use for the external input signal (Upper/lower limit
External input signal switches, Near-point dog signal, stop signal) from "Simple Motion Module External
selection Input Signal/Servo Amplifier Input Signal/Simple Motion Madule Buffer Memory."
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Save a project including parameters after the parameter setting.

When wanting to save a new project, set a file name.

system name, or other easily recognizable text).
Files are saved with the ".pcw" file extension.

If you exit the Simple Motion Module Setting Tool without saving a project, the set parameter contents will be discarded.

It is recommended that you select a name that can be used to identify the content of the project (using the control details,

Deskiop

My Documents

My Computer

Save folder path *Required

Specify a folder in which to save.
(Up to 200 characters in length including the

file name and extension.)

List of Files
If there are one or more files in the same save
folder path, they are given in list form.

My Metvork Fike riamme: Irans;at_hetween_the_lineg j]

Titke : I rabat_positioning_control

Switch the window by clicking this button when

Suve 25 & Worlegace Pormak Project.. you want bo use workspace format project,

File Name *Required
Specify a file name. (Up to 30 characters in
length, not including the file extension.)

Title

Specify a title. (Up to 128 characters in length.)
Use this when you want to use a name that
exceeds 30 characters. (You can skip the title if
you wish as it is not necessary.)
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Use [Write to Module...] in the Setting Tool to write to the QD77MS.
The Setting Connection Destinations use the same settings as those set in GX Works2.

 Qine | Tooks Window Heb

=

Read from Moduls. ..

=

Cormecton Charesl Lst | Semall Commsurar st Connecton (LUSE) Zystem bmage..
Write to Module... |-

Cam Data Password

k

BackupRestore of ABS)Cam Data...

Monitor
Positioning Test...

Request of Parameter Initisfization/Elash ROM Write...

BOE e cwne

Intaligant Furction Midie |

e ] -
e i

il Mg Tt ol o Maee wald T

l Sangue Matian Meckde

el [qorme
Stk 1) oain

Tt —

« irta o e buffer semary folatie
mry

- Plaats chack “Wike 1o the Flash ROM™
whar veite Lo the Mash RO

St i & vx ool I direadly Set )

Exmoute Closa |
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+ System Settings

Important points

with their content.

System Settings

Confirmation of 1/O
assignments

Connection Settings for
the GX Works2 and PLC

Servo Parameter Settings

Parameter settings
(Electronic gear)

In this chapter, you have learned:

+ Confirmation of I/O assignments

* Connection Settings for the GX Works2 and PLC CPU Connection
« Servo Parameter Settings

« Parameter settings (Electronic gear)

+ Parameter settings (Speed limit value)

* Parameter settings (External input signal selection)

System settings for the Simple Motion Module are set using the Simple Motion
Module Setting Tool in GX Works2.

Set the model type, model name, number of occupied /O points, and head /O
number for each module in the base unit.

You will not be able to start communications automatically merely by connecting GX
Works2 and the PLC together using a USB cable.

Set parameters specific to the servo for each axis.|t is recommended that you use
the MELSOFT MR Configurator2 Servo amplifier setup software to set the servo
parameters.

This item is used to determine how many times the motor is to be rotated (how many
pulses) with the electronic gear, which is used to move the machine the select
movement amount specified by the commands.

1/2

The following points are very important, so please review them again to ensure that you have familiarized yourself

) oo

A
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Parameter settings Set the maximum speed for the command speed during control mode.
(Speed limit value)

Parameter settings Set the logic and type for the external input signal.
(External input signal
selection)

A
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In Chapter 4, you will learn about positioning control using a Simple Motion Module with the QD77MS4 used as an
example.

m PLC CPU and Simple Motion Module )

Total control is handled by the PLC CPU, and positioning control is performed by the Simple Motion Module, calculating
the position.

The PLC CPU and Simple Motion Module transmit and receive data using the I/O signals and buffer memory.

*The layout of the I/O signals and buffer memory may vary depending on the model of Simple Motion Module.

Please be aware that the layouts of those for the QD77MS2/QD77MS4 and QD77MS16 in particular differ dramatically.
I/O signal List <PDF=

PLC CFU Simple Motion Module

<Total Control= OMN/OFF for the Y 32 points <Position Calculations=
of the output signal

— 11O signal
Sequence program X 32 points

Reference for the X 32 Y 32 points
|| [ SETY0 — points of the input signal

|| ~ Address
| L :I_ 0

Buffer memory

uo\ Writing of data to
|| [ MOVP K1 G1500 the buffer memory

_

Reading data in the buffer
memaory

1500 1

@ Designation method for the buffer memory

Designation :UI_|__|\G I?
Buffer memory address (Set ranae: 0 to 65536 in decimal)

1/2

A
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[ ] Designation method for the buffer memory

Lv Buffer memory address (Set range: 0 to 65536 in decimal)
» Head /O number for the Simple Motion Module (Set range: 00H to FFH)
Setting: First two digits of the head I/O number when expressed as a three-digit value
For X/Y010 =--XY010

Example of buffer memory access: MOWVP K1 U1 G1500
"" is transferred to the buffer memory address 1500 of the module with the head YO number of X010

Designation :UT\G

Designation: 01

2/2
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hm Simple Motion Module and Servo Amplifier

The Simple Motion Module controls the servo amplifier through SSCNET III/H communications.

1/2

The Simple Motion Module generates positioning commands for every command communication cycle and transmits

those commands to the servo amplifier to control positioning.

Simple Motion Module Servo amplifier Servo motor

Power _lﬁ

Feedback pulses

Position command

—

Servo data

The servo amplifier must be set to the Servo-on status in order to allow it to be controlled by the Simple Motion
Module.

Once the servo amplifier has been placed in the Servo-on status, the servo motor is servo-locked, and positioning
control is enabled.

- Simple Motion
PLC CPU PLC ready signal = mﬁne Servo amplifier
All axis servo

' : Servo motor
— A
Servo ON command
ON signal

_—

SJervo-on status Jervo-on status

QD77 ready
completion signal

Below, a program example is shown.

II:II T ormaddy ciamal Ok seooes ot I

) oo
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hm Simple Motion Module and Servo Amplifier

Below, a program example is shown.

|F'LC ready signal OM program

SMa03 M25 M27 X7B

| | I I | |

11 A’ll/ /1/ll/ | {YO
OFF for Parameter Flash PLC PLC
ane scan  initializatio ROM write  ready ON READY
anly after n command
RLIM command  storage

starage
Serva OMN program

X0 Y0 X1

| | | | | |

| | | {Y1
QD77 PLC Synchroni All axis
READY READY zation flag senyo On

)_

)_

2/2
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ki Servo_Simple_Motion_Module_ENG EI_IQ

Hm JOG operation ) ooc

JOG operation is a function used to manually operate a servo motor in the forward or reverse run direction at a constant
speed.
It is used for a teaching or test operation when a system is constructed.

After the JOG speed and other settings have been made, turning the JOG start signal ON starts JOG operation and turning
it OFF initiates deceleration and brings JOG operation to a stop.
Required signals and data produced for JOG operation using a QD77MS4 model as an example are given below.

I/O signals Buffer memory
Axis1 | Axis2 | Axis3 | Axis4 Axis1 | Axis2 | Axis3 | Axis4
:i-:;r::;rd run JOG start V8 VA ve VE [Cd. 17] JOG speed 1518 1618 1718 1818

[Pr. 32] JOG operation
Reverse run JOG start acceleration time selection

L Y9 YB YD YF
signal [Pr. 33] JOG operation
deceleration time selection

50 200 350 500

51 201 351 501

Examples of JOG operation
For JOG operation of Axis 1 in the forward run direction

(1) Once the start signal is turned ON,
acceleration starts in the specified direction.

JOGspeed |[---- | |
: : (2! Once the JOG speed is reached the set speed,
: : operation proceeds with constant speed movement.
>
D2 @@ l
Lo Lo (3) When the start signal is turned OFF, deceleration
_|_I—|_:7 starts.
Forward run JOG start !
signal (Y8) L : R |
: 4) Operation stops once the speed is reached 0.
BUSY signal (XC) —— I ' | |
|
|
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m Overview of Original Point Return (OPR)

)

Original point return (OPR) is a function that is used to move a machine to its original position and match the OP addresses

of the machine and the Simple Motion Module at that position.

It is used to return machines to the original position when the power is turned on and at other times as necessary.

There are two types of OPR control for the Simple Motion Module.
« Machine OPR... Used to establish the original position for positioning control.
* Fast OPR... Used to set positioning directed toward the original position.

There are five methods available for establishing the "original position" using the machine OPR operation. Set the OPR

parameters specified for the machine model.

OPR method

Operation details

MNear-point dog
method

The position of the zero point of the motor after the Near-point dog is switched from ON
- OFF is set as the original position.

Count method @

The position of the zero point of the motor after the Near-point dog is switched from OFF
- ON and the machine moved for the specified distance is set as the original position.

Count method @

The position at which the machine stops when moved to the set distance after the Near-
point dog is switched from OFF - ON is set as the original position.

Data set method

The position at which OPR is used is set as the original position. No Near-point dog is used
in this case.

Scale origin signal
detection method

After the Near-point dog is switched from OFF - ON, the machine is moved in the
direction opposite to the OPR direction, and the position at which the original position
signal (zero point) is detected is set as the OPR.

After OPR is completed, the current feed value and machine feed value are written to the original address.
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The machine OPR operation starts after the OPR parameters are set and the positioning start No. is set to "9001," the OPR
designation, which turns ON the positioning start signal.
Required signals and data needed for the start of the machine OPR operation are given below using a QD77MS4 model as

an example.
I/O signals Buffer memory
Axis1l | Axis2 | Axis3 | Axis4 Axis1 | Axis2 | Axis3 | Axis 4 | Setting value
Positioning start signal | Y10 Y11 Y12 ¥13 [Cd. 3] Positioning | ,c00 | 1600 | 1700 | 1800 9001

Example of the Start of OPR
When performing machine OPR using the near-point dog method on Axis 1

» Sequence program

X53
| |

U0\

11
Machine OPR
command

Axis 1 Positioning start No.

Axis 1 Positioning start
signal

start No.

~
[ MOVP K9001 G1500 }—

[ SETY10 }—

» OFR parameters

= OPR basic parameters

Pr 431 CPR makhod

P44 OFF direction

Pr.45:0F address
Pro46iOPR, spaed
Pr.47iCraep spead

Set the values required for ©
(This parameter become val

0iMear-point Dog Method

0:Forward Direction Address
Increass Direction)

0.0 pm
1000,00 mm/min
100,00 mm/min

Set using the Simple Motion Module Setting Tool.
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The operations used for near-point dog method of OPR along Axis 1 are as given below.

[mm/min]

1000

100

Positioning start signal (Y10) —

OPR complete flag

3

Mear-point
dog
Zero

signal

"Current feed valueMachine :><

feed value”"

(1) The machine OPR operation starts.
The machine moves in the [Pr. 44] OPR direction at the [Pr. 46]
OPR speed.

!
(2) The near-point dog ON state is detected, which triggers the
machine to start decelerating.

!
(3 The machine decelerates to the [Pr. 47] creep speed and then
moves along at the creep speed.

!
(4} Deceleration stops after the Near-point dog is tumed OFF. The
machine stops at the initial motor zero point position later on.

l
5 The OPR complete flag (Md. 31 status: b4) switches from OFF
* |:]['-.J
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m Overview of the Pnsitinning Control Function

)

Main positioning control Details Interpolation Operation chart
control
Position Linear control Linear control continues from O <2-axis linear control= End point
control the start point address (current (Upto 4 v address
stop position) to the target axes) ®  (target
position. position))
Start point address
> X
2-axis circular Circular interpolation control is O =2-axis circular interpolation control
interpolation performed from the start point (2-axis) by sub point designation:
control address (current stop position)
to the target position gsing two End point
a.xes_ There are mro Hmd; of v . address
circular interpolation avallable, Sub point (target
one based on sub point position)
designation and one based on
center point designation. Start point address
e X
Speed control After the command is O aneed
Executed, control proceeds at (Upto 4 PPee
the command speed until the axes)
stop command is input. _/ \

The Simple Motion Module performs positioning control with the setting of the target position, command speed, and other
settings to the positioning data, which triggers start up of the module.
Details for the main positioning control performed with the Simple Motion Module are as listed below.

) oo
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Speed control After the command is @ Speed
executed, control proceeds at (Upto 4 pee Stop command
the command speed until the axes)
stop command is input. _
>
1 |
-
! I Time
Speed control
Speed-position switching FPositioning starts with speed X Speed -
control control, switching to position pee Switching command

control when the speed-
position switching signal is

input from external, which :anement\
|
>

perfqrms positioning for the . amount
specified movement amount. , : ]
. > >

' Time
Speed Position

control control

There are two methods available for specifying the target position, an absolute system and an increment system.

Absolute system (ABS)

This method specifies the original position as a standard position (absolute address).

Increment system (INC)

This method specifies the movement amount and movement distance using the current
stopping position as the start point.

2/2
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The positioning data settings need to be completed in order to enable main positioning control.
There are six hundered positioning data points per axis to be set using the Simple Motion Module Setting Tool.

2 | &
- 3 inteligont Functon Mode
= 0010:00TTHES
= [l Svstem Setting
System Structure
g Mk Detection
_:'_1-' P mprrention

(5 Servo_Parameter

A | Posikioning Data
¥ Al 3 Postioning Data
# o #4 Positioning Data
# {35 Block Sart Data
+ v Synchwonous Control Parameter

Fe l_-_ i_- L

D -

Do

Lble-click

v

If the Data Settings Assistant is used, the appropriate
control data for the positioning control system can be
set simply and quickly.

/57 0010QDFMS4[]-Axis #1P... ]

1/2

Y

L|| Display Filter |Displa-y All j I Data Setting Assiskant I Cffine Simulation Automatic Cormmand Speed Calc, Auikomatic Sub Arc Cac,
Mo, | Operation pattern| Contral syskem inp'tz:*zt;als:d 'ﬂ'i'i:rﬁ:rr_igllun Di?;‘:ﬁutllun Positioning address frc address | Command speed | Dwell time | M code
P ~inahiAES Linear 2 .ﬁ.xisﬁl 0:1000 0:1000 100000, 0 pm 0.0 pm 10000.00 mmfmin O s a
. ng Zarnmenk =
5 1:ZONT 0B
< Pasitioning Cammery [Pnsitinning [jata]
5 1:ZONT (B : : — |
«positioning Cammery Setting item Description
4 |1¥ONT U8 | Da.1 |Operation Pattern Used to set the way in which continuous positioning data is to be
:‘f'fgﬁ?”i”g ijm‘z'g controlled. (For details, refer to 4.5.5.)
5 ;{Dsitiming cmment | Da-2 |Control method Used to set the defined control method for main positioning control.
g 1:ZONT 0B
<Positioning Comment | Da 5 |Axis to be interpolated  (Used to set the axis to be interpolated (partner axis) used during two
T LS L L axis interpolation control. (For details, refer to 4.5.7.)
#Praitinminn iCmmen
Da.3 |Acceleration time MNo. Used to select and set the acceleration time to use when control is
started.
Da4 |[Deceleration time No.  |Used to select and set the deceleration time to use when control is Rd
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Da4 |Deceleration time MNo.  |Used to select and set the deceleration time to use when control is
stopped.

Da§ |Positioning address Used to set the address for the target position for positioning control.

Da.7 [Arc address Used to set the address for the sub or center point during circular
interpolation control.

Dag [Command speed Used to set the speed for execution of the control operation.

Da 9 [Dwell time Used to set the length of time after which the positioning complete signal
is to be turned ON after positioning is completed.

Da.10 (M code Set when the M code output function is used.

2/2
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After the positioning data settings have been made, the start of positioning control is triggered when the positioning data
No. to be started is set to the positioning start No. and the positioning start signal is turned No.
Required signals and data needed for the start of positioning are given below using a QD77MS4 model as an example.

I/O signals Buffer memory
Axis1l | Axis2 | Axis3 | Axis4 Axis1 | Axis2 | Axis3 | Axis 4 | Setting value
Positioning start signal | Y10 ¥11 Y12 ¥13 [Cd. 3] Positioning 1500 1600 1700 1800 1 to 600
start Number
Example for the Start of Positioning
For positioning of Axis 1 to 100000 pm at 3000 mm,/min.
» Sequence program
Y - wowe 1
| | [ MOVP K1 G1500 |
Positioning Axis 1 Positioning start
start No.
command I_SET \r'1ﬂ,_|
storage '— -
Axis 1 Positioning start
signal
-
| RSTM6 |—

Axis 1 Positioning start
command storage

= Positioning data

Innt:lri:::u?a?:d Aif;!:r;;llnn Dif;!:rﬁutllnn Pagitianing addrass Arc address | Command spesd | Dwell time = M code

O:END O1h:ABS Linear 1 - 01000 01000 100000, 0 pm 0.0 pm 3000,00 mmfmin  0ms 0
<Positioning Comment =

Mo, | Operation pattern| Contraol system

1

Set using the Simple Motion Madule Setting Tool.
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Operation for positioning of Axis 1 to 100000 pm at 3000 mm/min proceeds as described below.

3000 mm/imin |- ---- - . : : .
(1) When the start signal is turned ON, the machine accelerates in the

direction of the 100000 pm address.

!
(2) Once the command speed of 3000 mm/min is reached, the machine
continues moving with constant speed movement.

!
3! Positioning is completed when the machine stops at the 100000 pm

address. The positioning complete signal switches from OFF — ON

T

RSN
|

Positioning start signal
(Y10) |

BUSY signal (XC)
Positioning complete '
signal (X14)




kil Servo_Simple_Motion_Module ENG ==

>m Continuous Positioning Control ) ﬂ/l:ﬂ

The Simple Motion Module performs continuous positioning control by starting from the positioning data No. specified by
the [Cd. 3] positioning start No.
The "Operation pattern” in the positioning data is to set whether to execute the next set of positioning data.

& MELSOFT Series Simple Motion Medule Setting Tool [Unset Praject] - [0

projet Eck Wew Orine Teok window  Hel [Cperation pattern]
SLES B a6 G [T e oe ) it ; '
 Nawagatian 3 X pIanDTIMSAL] Asls w1 D Operation Pattern Description
3 o iy [ 0 et T Positioning of the next positioning data No. is not
Tﬁf&ﬁmﬂm No. | Cpwation pattem| Conrol sy End executed. =
. q'fq‘;::-:??u-luu f =Fomtormg Comment >
Mark Debszbion 2 -'_ ;'m_“ l.l.i-.:m:. L
G Pt . byl After positioning is completed, the machine is stopped
= 4 Pespiereg ners Poskionny ot Continuous temporarily and then positioning of the next
[ s #1 Postining Diafa 4 LEOWT CEN:THC LT . .
[ s 42 Postiwing Dete Fegkioning Lomment positioning data No. is executed.
._-;.": Ao 25 Posborang Uake £ '._“.r'f!___ — :.!..i':ili".l.r

{(Continuous positioning control) —

After positioning is completed, positioning of the next
Location positioning data No. is executed without the machine
being decelerated or stopped.

(Continuous path control)

(I» Continuous positioning control (Z» Continuous path control

= When the speed is constant

. Operation Command Command = Operation Command Command
e- pattern address speed ©- pattern address speed
Continuous Path
1 A a 1 A a




K Servo_Simple_Motion_Module_ENG

m Continuous Pusitioning Control

) oo

Data A pata B
Mo, 1 Mo, 2

Data
Mo. 1

N Operation Command Command N Operation Command Command
& pattern address speed = pattern speed
Continuous Path
1 A a 1 a
End End
P B a 2 a
W W
& F'y
Stopped temporarily. Mot stopped.
|
|
—_— Il a — |
| |
|
i .

B

2/3
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= When the speed varies

N Operation Command Command
0. pattern address speed
Path
1 A a
- End 5 b

After positioning to A,
the speed is changed without the machine

being stopped.

>t

Data A Data B
Mo, 1 Mo. 2

3/3

) oo
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The Simple Motion Module performs interpolation control using two to four motors to control the machine such that it
travels along the specified path.

There are different types of interpolation controls available including linear and circular interpolation control, the type to
use being set in the control system for the positioning data. One of the axes set in the control system is referred to as the
"reference axis" and the other as the "interpolation axis". The Simple Motion Module performs control of the reference axis
following the positioning data set for the reference axis, with the interpolation axis being controlled along a linear or
circular parth in response.

& 2-axis linear interpolation control ® 2-axis circular interpolation control
(Sub point designation)
Y Y
(Interpolation 4 (Interpolation &
axis axis
Y:I _____________ {x?" Y?:I ] - — {x:‘;\ YJ]
2 o Yo |----- PR
-__/f/ | r :
g |
- |
.-'"'/.-' : II/ |
| I
Vi F--@ o |
| ) (X Y1) | v +{x1. Y1) '
i ' | :
[ : [ |
[ | |
[ ! | |
I . X | i ., x
X X : , .
1 ‘ (Reference axis) X X2 (Reference axis)
Linear interpolation control is Circular interpolation control is
performed from (X1, Y1) to (X2, Y2). performed such that the

machine passes through the sub
point.
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In interpolation control, the control system, positioning address, command speed, and other settings are made for the
positioning data of the reference axis whereas only the positioning address is set for the same positioning data No. of the
interpolation axis.

In interpolation control, after the positioning data settings are made, the positioning data No. to be started is set to the
positioing start No. of the reference axis and the positioning start signal for the reference axis is turned ON, which triggers
the start of interpolation control.

Required signals and data needed for the start of the interpolation control are given below using a QD77MS4 model as an

example.
[/O signals (Reference axis) Buffer memory (Reference axis)
Axisl | Axis2 | Axis3 | Awis 4 Axisl | Axis2 | Axis3 | Axis4 | Setting value
Positioning start signal | Y10 Y11 Y12 Y13 [Cd. 3] Positioning | ,c00 | 1600 | 1700 | 1800 1 to 600
start Number

Example Showing the Start of Interpolation Control

When Axis 1 and 2 (100000 p, 50000 pm respectively) are controlled by linear interpolation
control at 3000 mm.min.

= Sequence program

Mé uo\ =
| [ MOVP K1 G1500 |—
Axis 1 Axis 1 Positioning start No.
Positioning
-
Sctart ; [ SETY10 |
omman Axis 1 Positioning start
storage signal |
-
[ RsTME |

Axis 1 Positioning start
command slorage

« Positioning data

Axis 1
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- Positioning data

Axis 1

2/2

Mo, Cperation pattern|  Conkrol syskem interpolated Fime Mo, bime Mo,

END 0ahABS Linear 2 Axis#2 0: 1000 01000
<Pasitioning Comment =

Axis 2

Axis to be acceleration | Deceleration

Positioning address Command speed | Dwell time

3000, 00 mm,min

M code
]

Mo, Cpetation pattern|  Conkral swskem interpolated fr——— i Mo,

<Pasitioning Comment =

Set using the Simple Motion Module Setting Tool.

Auis ko be Acceleration | Deceleration

Pasitioning address Command speed | Dwell tirme

M code
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Operation for linear interpolation control for positioning of Axis 1 to 100000 pm and Axis 2 to 50000 pm at 3000 mm/min
proceeds as described below.

[mm/min] &
. . Iy N (1) When the start signal is turned ON, the machine accelerates in the
Axis 1 (Reference axis) » directions of the positioning addresses for each axis.
[mm/min] & l
Axis 2 (Interpolation axis)F - - - = (2) Once the command speed of 3000 mm/min is reached, the machine
i b - continues moving with constant speed movement.
@@
|| | !
Positioning start signal :C I | - 3! Positioning is completed when the machine stops along Axis 1 at the
(Y10) (I [ 100000 pm address and along Axis 2 at the 50000 pm address.
Axis 1 BUSY signal (XC) | The positioning complete signal switches from OFF — ON.
I |
| | |
Axis 2 BUSY signal (XD) —— | |
I
Positioning complete bl
signal (X14) (I
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In this chapter, you have learned:

* PLC and Simple Motion Module
*+ JOG operation

* Original point return (OPR)

« Positioning Control

+ Positioning data

« Continuous Positioning Control
* Interpolation control

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

PLC and For positioning control using a Simple Motion Module, total control is handled by the
Simple Motion Module PLC CPU and position calculations are performed by the Simple Motion Module.

JOG operation JOG operation is a function used to manually operate a servo motor in the forward or
reverse run direction at a constant speed.

Original point return Original point return (OPR) is a function that is used to move a maching to its original
(OPR) position and match the OF addresses of the machine and the Simple Motion Module
at that position.

Positioning Control The Simple Motion Module performs positioning control with the setting of the target
position, command speed, and other settings to the positioning data, which triggers
start up of the module.

Positioning data The positioning data is used to set the operation pattern, control system, and other
settings for positioning control.

1/2
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Continuous Positioning The Simple Motion Module starts positioning in order from the positioning data No.
Control specified by the [Cd. 3] positioning start No. The "Operation pattern” in the
positioning data sets whether to execute the next set of positioning data.

Interpolation control There are different types of interpolation control available including linear and
circular interpolation control, the type to use being set in the control system for the
positioning data. One of the axes set in the control method is referred to as the
"reference axis" and the other as the "interpolation axis. "The Simple Motion Module
performs control of the reference axis following the positioning data set for the
reference axis, with the interpolation axis being controlled along a linear or circular
parth in response.

A
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In Chapter 5, you will learn how to construct sample systems designed for positioning tasks.

1/2

m Flow Chart of Control Principles

The following shows a flowchart of the control details in the sample system.

Point your mouse cursor on the flowchart to display details.

~ Start up of the material handling
! system )

v

Qriginal point return performed
an alllaxes

v v

Move Robot 1 to the wait position Move Robot 2 to the wait position
| |

Start signal = O

"

v v
Lower Robot 1 onto Conveyor 1 Move Robot 2 directly above the
+ stacker
Grasp the workpiece Lower Robot 2 onto the stacker
. \ ¥
Raise Robot 1 directly above Grasp the workpiece
Conveyor 1

Move Robot 1 directly above the
stacker

Raise Robot 2 directly above the
stacker

Lower Robot 1 onto the stacker

Move Robot 2 directly above
Co nv:imr 2

L

) oo

E_
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¥ v
Set the workpiece down Lower Robot 2 onto Conveyar 2
| \ v
Raise Robot 1 directly above the Set the workpiece down
stacker

v v

Move Robot 1 to the wait position Raise Robot 2 to the wait position
[ I —
A4

Automatic operation )‘
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ﬂ Assignment of Device Numbers ) 00

Create a correspondence table of I/O devices and device numbers to use in the sample system.
Creating a correspondence table will reduce programming glitches and streamline your programs.

You can download an example of assigned device number correspondence table for the sample system through the below
link.

<PDF of Assigned Device Numbers>
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f‘ﬂ Operation of a Sample System ) 000

The sample system is designed to operate as shown below under normal operating conditions.

Robot 2 R okt 1

M2-axi
s H1-axis
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»m Monitoring of the sample system

You can use the monitoring function of the Simple Motion Module Setting Tool to monitor and display current locations,

error codes, and other information for all axes in operation at once.

T L:“ LTS & FTTSTITITITI T XA~

I_:;' Axis #3 Postioning Data
PR [ fAxis #4 Postioning Data

[+ Block Start Data

- = Synchronous Cenbral Parameter

[+ Cam Data

EHH Maonibor
: E rfve

7 Errar Histary
% ‘wharning | liskars
% Current Value History
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Can be used to select
the monitoring item.

Module Information Lst
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fm Monitoring of the sample system ) IIZI /IIZI (oc

iR CRmme s

~
Acls MO Mordor Trps: [aloutput fus)  w| ForkSie [opr =] | Selont Mordtor A | St Morte o | Mocule Information List
At #1 ks #2 At #3 Aty 84 @ PLC READVYLO)
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In this chapter, you have learned:

+ Assignment of Device Numbers

* Monitoring of the sample system

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself

with their content.

Assignment of Device
Numbers

Monitoring of the sample
system

Create a correspondence table of I/O devices and device numbers to use in the sample
system. Creating a correspondence table will reduce programming glitches and streamline
your programs.

You can use the monitoring function of the Simple Motion Module Setting Tool to monitor
and display current locations, error codes, and other information for all axes in operation at
once.
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Chapter 6 Synchrunuus Control ) wiwis

In Chapter 6, you will learn about synchronous control using a Simple Motion Module with the QD77MS4 used as an
example.

m Overview of Synchronous Control )

Synchronous control is a type of control in which multiple other axes (slave shafts) are synchronized to the standard axis
(main shaft).

Below is given a description of general synchronous control involving a conveyance device as an example.

With synchronous control Without synchronous control

Slave shafts | |
Main shaft
+ Objects can be continuously transported without the + The conveyor needs to be stopped every time that it
conveyor having to stop. transports objects.

There are several advantages to use synchronous control, some of which are given below.

* Improved productivity...As there is no standby time between operations as with sequential operation, tact time can be
shortened, improving productivity.

« Safe control...As the slave shafts are all synchronized to the main shaft and stopped when the main shaft is stopped, the
risk of damage to the equipment can be reduced.
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The Simple Motion Module is able to provide mechanical synchronous control using gears, shafts, speed change gears,
cams, and other parts, quite simply with the mere setting of synchronous parameters and other such settings.

Synchronous Control with the Simple Motion Module QD77TMS

—— 4 Synchronize the operation of Axis 1 through Axis 3 using
the synchronous parameters.

‘ _ | @ Advantages

= Machine is more compact and costs
are lower.

= There are no worries over friction
and service life for the main shaft,
gear and clutch.

— Axis 3

*

* Changing initial setup is simple.

* There is no error caused by

. : mechanical precision, and
Traditional mechanical synchronous control system performance improves.

—
[+
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hm Flow of Synchronous Control

) oo

The flow of synchronous control for the Simple Motion Module is shown below.
The main shaft in the Simple Motion Module is referred to as the input axis and the axis to be synchronized as the output

axis.

There are synchronous parameters to be set for each output axis that determine how the output axis is to be synchronized

and to which input axis.
Start of positioning

Synchronous
parameters

Input axis ™=

v

Positioning
Control

Positioning data

Servo ampﬁﬁer‘ -ﬁ-

Synchronous

Servo motor

l"'l[hﬁain shaft
main) I
Input axis

(Main shaft
sub)

Clutch

Gea‘rg_ u

Auxiliary shaft

Composite gear

{,l ~ Gear

Simple Motion Module

Cam data

i @ Clutch
Speed Speed change
change gear
gear
1 _m Composite
;; gear
zs;:reed change
gear
1, -
Qutput axis

v

Servo amplifier

Servo motor

]
I
y !
I
1
I
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Cam control ) ooc

The output axis for synchronous control uses cam operation.
Cam control performed using a traditional mechanical cam is reproduced as electronic cam control using cam data.

Control using a mechanical cam=

Control using an electronic cam

QDTTMS
i# Electronic cam
Cam data
Lower stroke limit -
value

As electronic cam control for the Simple Motion Module is processed using software, the ideal cam pattern is produced
without any worries caused from traditional cam control such as errors due to problems with mechanical accuracy.

Replacement of the cam due to changes in the model used can be completed quite simply with mere changes to the cam
pattern.
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»ﬂ Cam data ) @ad
1/3

The output axis is controlled using values (current feed values) converted from the set cam data using current values for
one cycle of the cam axis as the input values.
There are three types of operations in the cam data, for the two-way cam, the feed cam, and the linear cam.

@ Two-way cam

The two-way cam operates back and forth across the constant cam stroke range.

. Cam data l Operation Example

A : & : i

// Currenl;cig /\ /\ #
N

7" <~/ T~

il el
Ll |

F Y

L |

One cycle ¢ One cycle " Onecycle ' Onecycle

@® rFeedcam

The feed cam operates to change the cam reference position for each cycle.

. Cam data

[\
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1

One cycle

. Operation Example

F'

------- Cam reference position for the third cycle

Current feed

value . ! : Cam reference position for the second cycle

One cycle " One cycle " one cycle

@ Linearcam

The linear cam operates along a straight line that produces a stroke ratio of 100% for one cycle.

y ) oo
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One cycle

. Operation Example

I

value o

. 5 ---r-------—-—- Cam reference position for the third cycle

Current feed P e bemeeneeeee Cam reference position for the second cycle

! .
One cycle ' One cycle H“x

| One cycle
-.__\":I‘
Stroke amount = 100%

The linear cam is registered to the Simple Motion Module Setting Tool as cam No. 0.
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>m Creation of Cam Data

Let's try to create the cam data on the next screen.

wi Dk M DO ]

Cam data is created using the Simple Motion Module Setting Tool.

— - ot b ity
. o g st bbby G s J
:n.-plllmh-l.- B :..'- -
T T S Bonihe A
) e iy e N b EEEER %]
PR -
et i o
§ e Frgin & - [T e Fen e
-\;:d—'-:: E ki I e = e [ ok - wain (i wlm weg [im ww v e e | e
BV 1 T ™
R ] e
L
[w T
A
[P S
& e
[T
[ T [T I i ek v
s |
e ey
o P e B e e e
|t g [ o b [ Gy -
(] o e o R o sl gl
H Rt R TR V0 AR o o Tl
3 e o e e e —
. LT ] e T et el
]
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>m Creation of Cam Data ) 008

% MELSOFT Series Simple Motion Module Setting Tool {Unset Project) - [0010:QD77MS4[]-Cam Data No.001[]] M=13
! Project Edit View Onlne  Tools Window Help -8 X
SOV ES B 36 B [T e o 8 ol sapma )

! Navigation B x / ] 0010:QD77MS4[]-Cam Data... * ] 4 b -
Project el [ ~

P2y 7 Ha by 2 A

pe e

; 1 —Display Magnificatio e
=4 Intelligent Function Module Display Mag n e

= (B 0010:QD77M54 ficceleration == [ Jerk —‘ wndthllnu =%  Height | 100 vl% WifH 100% Soreen 1 HV Wiew |
=/ gl System Setting '
System Struckure
- Mark Dekection
L_:ii' Parameter
;_':‘.5' Servo_Parameter
lq;lﬁ Fositioning Data .

=4 Block Start Data
A Synchronous Control Paramets

U] [ o[ [

L Cam Data

L1} Cam_Data_List 20,00000 160.00000 270,00000 360,00000
] No.0D1 [degree]

- [ Monitor
. Digital Oscilloscope

':E::l Fine-tune the cam curve by section

Ind [degree] | Stroke[%] Carm Curyve
S0.00000 0.0000000 Constant Speed
1&0.00000 100.0000000 Consktant Speed
27000000 100.0000000 Conskant Speed

0.0000000 Constant Speed

This completes the settings for the cam data.

Click n to proceed to the next screen.

[
w

QO4LDEH Hosk N
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>ﬂ Synchrunuus Parameter Settings ) 14 ] v Jvoc]

For cam control in which Axis 2 is synchronized to Axis 1, synchronous parameters need to be set for Axis 2.
The synchronous parameters are set using the Simple Motion Module Setting Tool.

Let's try to set the synchronous parameters on the next screen.
The cam data created on the previous screen is used for cam control.

P i S0P 1 e Vgl M e bl Saitiog Vol Livasd Peupman] (SR CHJ PERA] | Auis # F Spes ipemns Yo mmeie) |

*A L Ll 8 »» 'f
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e Ao ki i
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LEE ]
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gk whall § s & e b
oy L En
LRI T
ey wlial) e
oy, M1 e v
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el ol
ity ahal® 8 R b ekl e g
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il

L
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it
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} Synchrnnuus Parameter Settings ) 14 ] v Jvoc]

% MELSOFT Series Simple Motion Module Setting Tool (Unset Project) - [0010: QD7 7TMS4[]-Axis #2 Synchronous Parameter]
! Project Edit Wiew Onlne Tools ‘Window Help

[ PS E 06 B [ e EC‘)& 3w

]

! Navigation i ¥ 0010:0D77MS4[ ]-Axis #2 ...

Ikem Setking value | A
2| &8 Audiary Shaft  Auxdiary Shaft  Speed Change Pr.441
1=k | (52 :Cam
= ;i Inkelligent Function Module = - S00000,0 pam

i stro...
s : o . BN =1
B 0010:QD77M54 W osite G Pr.440
-/ fll 5ystem Setting : ! - '
System Struckure * ’q
- Mark Detection - |

ey
= Parameier

[

23 Servo_Parameter

=)

w45 Positioning Data

st

[ Block Start Data
__:j Synchronous Control Parameter
;_E‘:A-' Input &xis Parameter
{ S5 Axis #1 Synchronous Parameter
50 fds #2 Synchronows Parameter
;_:t:' &ois #3 Synchronows Parameter
-;_':‘_f' fods #4 Synchronous Parameter
4 Cam Data
B Monitor

Synchron Set the
B Cigital Oscilascope

+ Oous parameker
controli.. for the init..

< » | I

Sak the time to advance or delay the cam axis current value per cycle phl This completes the settings for the synchronous
2147453646 to 2147483647 ps parameters for Axis 2.

Click u to proceed fo the next screen.

Qo4IDEH Hosk Insert L
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Hm Start of Synchrunous Control

) oo

Synchronous control starts after the synchronous parameters and cam data have been set and the synchronous control
start command has been turned ON. Required signals and data needed for the start of synchronous control are given

below using a QD77MS4 model as an example.

Buffer memory

Axis 1 Axis 2 Axis 3 Axis 4 Setting value
Set the target axis as a four-bit code.
[Cd. 380] Synchronous 36320 bit 0 (Axis 1) to bit3(Axis 4)
control start OFF: Synchronous control ends
ON: Synchronous control starts
The axis operation conditions are stored in memory.
[Md. 26] Axis operation 0: Standby
condtions 809 909 1009 1109 5: Analyzing
15: Synchronous control

Example Showing the Start of Synchronous Control
When Axis 2 is synchronized to Axis 1

* Sequence program

<Synchronous control start>

X56 Loy

Synchronous positioning No. setting

X56 ot

Synchronous positioning Mo. setting
SM403 uo

OFF for one scan only after
RUN executed

control

|| r
|| [ MOVP H02 G36320 |——

<Synchronous control end>

/H’ [" MOVP HO G36320 |——

| | [=K15G909 }————(M90 )——

Synchronous

* Synchronous parameters and cam data

Use the setting example on the previous
screen.
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hm Synchronous Control Operatinn ) 000

Operation for cam control in which Axis 2 is synchronized to Axis 1 proceeds as described below.

Positioning contral is performed on Axis 1 using the positioning data.

Position

4 (1) Once the synchronous control start signal is

tumed ON, the [Md. 26] Axis Operation Status

I I
[ [
[ [
[ ' changes to "5: Analyzing.”
[ [
! | R
| [ > (2) After the analysis is completed, the [Md. 26] Axis
[ [
[ [
[ [
|

Axis 1

Operation Status changes to "15:
Synchronous control,” and the BUSY signal tumns

ON.
@

VAVA :

[ | | -

/_\, , » (3) After the [Md. 26] Axis Operation Status is
Synchronous control

start for Axis 2

Axis 2 BUSY signal

I

|

|

|

|

|

I

|

|

|

I

I

|
? .
| |
I I
o |
| |
(¥D) | |

[Md. 26] Axis Operation  Standby {0J% Analyzing (5) Synchronou

| T
I I
f I
| |

Position
r'y

Axis 2

| confirmed as being "15: Synchronous control,”
' the positioning start signal (Y10) for Axis 1

' turns ON.
I

[

[

b When the positioning of Axis 1 starts, Axis 2 is

|

1

[

[

|

[

[ syncronized to Axis 1, and the cam starts
= contral (15) Standby (0} operating.

|

[

[

Status for Axis 2

l
After the synchronous control start signal is
turned from ON — OFF, the BUSY signal tums

OFF, and the status changes to "0: Standby.'

Paositioning start signal
{%¥10) for Axis 1
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>m Virtual Servo Amplifier Function

The Simple Motion Module is equipped with a function that serves as an axis (a virtual servo amplifier axis) that generates
only virtual commands without actual connection to a servo amplifier.

Use of the virtual servo amplifier axis as the input axis enables synchronous control using virtual input commands.

The virtual servo amplifier axis settings are completed on the Servo Amplifier Settings screen under System Configuration.

Amplifier Setting]Axis #1]

- T

% e s vonialServa el , CheCK
Servo Paammtes — =

MR Corliguraber gtarts, ared perve
"f_l- Saivh P aabed | paramediers can be set.
—1 Setting I MR Conifigurator is nol installed, display
the Servn par e by setting soneen,

Virtual appears on the
screen

|

The flow of synchronous control using a virtual servo amplifier axis as the input axis is

shown below.

Start of positioning

) oo

Synchronous . Simple
Positioning Composite _
parameters Motion Module
Control gear Gear
pINput XIS e
Positioning (Main shaft ‘Lr :
oY BN AL
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m Virtual Servo Amplifier Function )
T Synchronous - Simple
Positioning Ceramens Camposiie Motion Module .
Control gear Gear =
pINput AXIS e '
Positioning (Main shaft _L- :
data main) |
Input axis &% Clutch
(Main shaft
sub)
Speed 'ﬁ Speed =
Change g:?ge
Clutch ~ Gear
Gear . m Composi
.,ﬁf_ a E$ te gear

Speed Cam data

Change . N

Gear

Interpo
gt Cam -4 .
Output

Servo amplifier

Servo motor
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In this chapter, you have learned:

+ Synchronous Control

* Synchronous parameters
« Cam control

« Cam data

* Virtual Servo Amplifier Function

Important points
The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

Synchronous Control Synchronous control is a type of control in which multiple other axes (slave shafts) are
synchronized to the standard axis (main shaft).

Synchronous parameters The main shaft in the Simple Motion Module is referred to as the input axis and the axis to be
synchronized as the output axis.

There are synchronous parameters to be set for each output axis using the Simple Motion
Module Setting Tool that determine how the output axis is to be synchronized and to which
input axis.

Cam control The output axis for synchronous control uses cam operation.
Cam control performed using a traditional mechanical cam is reproduced as electronic cam
control using cam data.

Cam data The output axis is controlled using values (current feed values) converted from the set cam
data using current values for one cycle of the cam axis as the input values.

Virtual Servo Amplifier The Simple Motion Module is equipped with a function that serves as an axis (a virtual servo
Function amplifier axis) that generates only virtual commands without actual connection to a servo
amplifier. Use of the virtual servo amplifier axis as the input axis enables synchronous control ,
using virtual input commands.
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Construction of a Sample System (Synchronous Control) ) 0o

In Chapter 7, you will learn how to construct sample systems designed for synchronous control.

Flow Chart of Control Principles )

The following shows a flowchart of the control details in the sample system.

Point your mouse cursor at the symbols in the flowchart to display details for each control details.

."/- Startup of the material handling -
b system

v
Criginal point return performed
an all axes
R -

v v

Move Robot 1 to the wait position Move Robot 2 to the wait position I

Start signal = OM

%
ey

v v

Caontral of Robot 1 with cam data I Control of Robot 2 with cam data I
| |
v

( Automatic operation )
" J
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Assignment of Device Numbers ) 00

Create a correspondence table of I/O devices and device numbers to use in the sample system.
Creating a correspondence table will reduce programming glitches and streamline your programs.

You can download an example assigned device number correspondence table for the sample system through the below
link.

<PDF of Assigned Device Numbers>
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> Operation of a Sample System ) 000

The sample system is designed to operate as shown below under normal operating conditions.

All four axes(X1, X2, 21, Z2) are controlled in
synchronization.

Rkt 2 Fobat 1

Hl-axiz
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} Cam Control in a Sample System

) oo

The cam data used in the sample system is as shown below.

Cam data for X1 Cam data for X2

i} JTTTY

5]
1o o |
= o ‘
108 |
ancem i e o

o OO i 7
[

Cam data for 21 Cam data for 22

L
1 e |
= o

%,/ PR

i
10 i |
.m‘
i o |
e

i e |-
o fep— p— prmp—

0 o i T
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In this chapter, you have learned:

« Assignment of Device Numbers

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

Assignment of Device Create a correspondence table of I/O devices and device numbers to use in the sample
Numbers system.

Creating a correspondence table will reduce programming glitches and streamline your
programs.
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Now that you have completed all of the lessons of the Servo SIMPLE MOTION Module Course, you are ready to
take the final test.

If you are unclear on any of the topics covered, please take this opportunity to review those topics.

There are a total of 3 questions (7 items) in this Final Test.

You can take the final test as many times as you like.

How to score the test

After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without
clicking the Answer button. (Regarded as unanswered question.)

Score results

The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail
result will appear on the score page.

Correct Answers : 2
Total Questions - 9 To pass the test, you havf: to
answer 60% of the questions
correct.
Percentage - 22%
Proceed | | Review | | Retry |

« Click the Proceed button to exit the test.
» Click the Review button to review the test. (Correct answer check)
+ Click the Retry button to retake the test again.

>m Final Test ) oo
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Select the two software programs necessary for performing positioning control using a Simple Motion Module (select
two options).

—  GX Worksz2
—  MT Works2
—  GT Works3
— MR Configurator2

~  PX Developer

~  MX Component

Answer ] I Back ]
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} Final Test 2

Continuous Positioning Control

Stopped temporarily.

Continuous path control

i
A

Mot stopped.

Select the number from "Terms to select” box below the table for the correct operation pattern that matches the

operating example shown below.

) oo

Terms t

1. Continuous

2. Path
3. End

o select

|
| |
a |- - T
/NN R
[ |
|
et : >t
Data A Data B Data " Data B
Mo.1 MNo.2 MNo.1 MNo.2
N Operation Command Command N Operation Command Command
0. pattern address speed 0 pattemn address speed
1 v| A a 1 v A a
2 = B a 2 3] B a

Answer ] I Back ]
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Please answer the below questions.

@ Select the correct cam data graph for a Two-way cam from the below diagrams.

01 M v |

A

One cycle

@ Select the cam No. for a linear cam registered using the Simple Motion Module Setting Tool.

) Select—- v

I Answer ] I Back ]

One cycle

_——,

One cycle
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You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Correct answers : 0
Total questions : 3
Percentage : a%g
Proceed ‘ | Review ‘ ‘ Retry ‘

You failed the test.
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You have completed the Servo SIMPLE MOTION Module Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course will be useful in the future.

You can review the course as many times as you want.

Review‘ ‘ Close ‘




