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Through Mitsubishi Electric’s vision, “Changes for the Better* are possible for a brighter future

Changes for the Better

‘Changes for the Better" represents
the Mitsubishi Electric Group’s
attitude to “always strive to achieve
something better”, as we continue
to change and grow. Each one of
us shares a strong will and passion
to continuously aim for change,
reinforcing our commitment to
creating “an even better tomorrow”.

Our advances in Al and loT are
adding new value to society in
diverse areas from automation to
information systems. The creation
of game-changing solutions is
helping to transform the world,
which is why we are honored to be
recognized in the 2019 "Forbes
Digital 100" as one of world's most
influential digital corporations

Mitsubishi Electric is involved in many areas including the following:

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home
entertainment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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Create new value with
MELSERVO-J5.
Unlock performance with
a total drive solution.

Maximize system performance

Performance
Progressiveness Maximization Heritage
MELSERI/O
i Usability
Progressiveness Connectivity Usability

j . . For flexible system
For evolution of machines . i
™ | configurations

@ Performance improvement @ Integration with connectable devices

@ Program standardization

Maintainability Heritage

. For quick operation start

@ Tool enhancement
@ Improved drive system usability

Q/ For prompt detection and
\ diagnosis of failures

'\ | For utilization of existing o
» devices

@ Predictive/preventative maintenance
@ Corrective maintenance

@ Interchangeability with previous
generation models



Create a cutting-edge servo system together with MELSERVO-]J5

Maximize the performance of your system and
equipment with MELSERVO-J5 total drive solutions

Progressiveness

For evolution of machines

The dramatically improved basic performance of MELSERVO-J5 and CC-Link IE TSN enable total drive
solutions that help to increase production efficiency and keep your equipment on the cutting edge.

Performance improvement Program standardization
@ High-speed/high-accuracy/multi-axis ® Conforms to IEC 61131-3
@ Vibration suppression @ Function blocks for motion control
® Compact and energy efficient @ Synchronous control /cam control
Connectivity

For flexible system configurations

CC-Link IE TSN enables a high degree of compatibility with loT technology. Our servo system
provides new opportunities for value creation with highly integrated connectable devices and a
dramatically expanded range of compatible devices.

Integration with connectable devices

® CC-Link IETSN
@ Connection with TCP/IP devices

Usability

For quick operation start

‘ Our intuitive and user-friendly products are designed to make program development as simple as possible.
From system design to maintenance, efficiency is improved at each step of the development

process through software and sizing tool enhancement.

Tool enhancement Improved drive system usability
@ Simple programming @ Single connector/one-touch lock
@ Motor sizing/model selection software @ Single/dual cable types

@ Collaboration with partners @ Servo adjustment
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Progressiveness Maximization Heritage
- A .
MELSERI/O =
> D §
g
Maintainability

Connectivity

‘ Usability

Maintainability
For prompt detection and diagnosis of failures

/\ Thanks to years of technical know-how and experience designing state of the art drive technology,

we have created predicative and planned maintenance functions that allow you to quickly discover,
diagnose, and resolve errors when they occur.

Predictive/preventive maintenance Corrective maintenance
@ Machine diagnosis @ Servo system recorder (IREMI

Zero-maintenance

@ Batteryless absolute position encoder

Heritage

For utilization of existing devices

Incorporate existing manufacturing devices into your new system and benefit from reduced costs
and faster construction speed.

Interchangeability with previous generation models
@ Simple Motion mode \IDEM




Created using a brand-new approach, this
new-generation servo system contributes
to reducing the TCO through improved
productivity

Focused on improving total performance.
The MELSERVO-J5 series servo system boasts industry-leading level basic performance.
The high-speed, high-precision capabilities of MELSERVO-J5 help to increase the productivity of your machines.

CC-LinkIE TSN
MELSEC iQ R

FX5-40SSC-G
FX5-80SSC-G

[{ NEW ]

RD78GH RD78G

Motion Module

Max. number of
operation cycle *' control axes *'

3123 1250y

*1. The values are applicable when RD78GH is used.

Minimum

CC-Link IETSN
. o

CC-Link IE TSN supports TCP/IP communications and
applies it to industrial architectures through its support of TSN
enabling real-time communications. With its flexible system
architecture and extensive setup and troubleshooting features
make CC-Link IE TSN ideal for building an lloT infrastructure
across the manufacturing enterprise.

* TSN: Time Sensitive Networking
*1loT: Industrial Internet of Things

CC-LinkIE TSN

| added |

CC-LinkIE TSN

Personal Computer Embedded Type
Servo System Controller

[T TG

Dpstiteg E’.-nll.”!‘.fl
Agglcatin Gty | | ot

SWM-GAR

Motion Control Software

Sl NEW [

Minimum Max. number of
operation cycle * control axes

123 ecie

*2. The minimum operation cycle depends on the number of control
axes and the CPU of the personal computer.

[ | [ ]
. Servo System Controllers '

The personal computer-compatible SWM-G Motion Control
Software is newly available in our product line in addition to
MELSEC iQ-R/iQ-F Motion modules.

I Motion Modules

The Motion modules utilize a multi-core processor to achieve
enhanced basic performance.

The Simple Motion mode is newly available in addition to
PLCopen® motion control FB mode.

I Motion Control Software

SWM-G Motion Control Software enables software-based
motion control in a PC environment.



MITSUBISHI ELECTRIC SERVO SYSTEM

CC-LinkIE TSN

MELSERVO-J5 series
servo amplifiers

7 400V acced |

Speed frequency Minimum
response jcati

MR-J5-G

*3. MR-J5-G/MR-J5D1-G4 support 31.25 ps. M R'J5W2'G
S
N -/
Y= Industry- 3
. leading

level

Encoder
resolution

6700

r/mi

Batteryless
absolute
position

Functional

Servo motor

safety ** Y
¥ Industry- 3
. eadin
Functional o
models
e
*4. The servo motor speed varies by the models.
*5. Supported by HK-_WS.
I Servo Amplifiers '

The MELSERVO-J5 series high-performance, industry-leading
servo amplifiers feature a unique control engine that is more
powerful than ever before.

These servo amplifiers can connect to CC-Link IE TSN to
perform high-speed, high-precision control.

Each multi-axis servo amplifier drives a maximum of either
two or three servo motors (depending on the model of servo
amplifier chosen), simplifying wiring and enabling a compact
machine at a lower cost.

| 400V Class Servo Amplifiers | NEW

The MELSERVO-J5 series releases MR-J5-G4/MR-J5-A4
400 V servo amplifiers and MR-J5D-G4 drive units (converter
separate type). The drive unit is available in 1/2/3-axis types.
Combined with an MR-CV_4 power regeneration converter
unit, MR-J5D-G4 can create an energy-saving, space-saving,
and less-wiring servo system.

MR-J5W3-G

HK series
rotary servo motors

 HicAT added [
[ aeea ||

MR-J5D1-G4

i NEW

MR-J5D2-G4

1 NEW

[ NEW [

||
i NEW »

The HK series rotary servo motors are equipped with a 26-bit
resolution batteryless absolute position encoder.

The following series are newly added to the product lines:
HK-MT series (small capacity and ultra-low inertia) featuring
the maximum speed of 10000 r/min and HK-RT series (medium
capacity and ultra-low inertia) featuring high-speed and
compact size with high power rate.

[
. Rotary Servo Motors

I Batteryless Absolute Position Encoders

Mitsubishi Electric's unique multi-revolution detection method
allows the saving of absolute position data without a battery.

| Single Connector/One-Touch Lock/Single Cable Type

The servo motor power supply, encoder, and electromagnetic
brake can be connected using only a single cable.
The one-touch lock makes wiring easy.

* "Industry-leading level" refers to results from a Mitsubishi Electric July 2021 research study.

MR-J5D3-G4




Product Lines

Innovate Together

CONTROLLER I Programmable Controllers CC-Link IE TSN-

Compatible Motion
Control Software
B =

MELSEC iQ-R MELSEC iQ-F

CC-Link IE TSN-Compatible

Motion Modules
| NEW [

h
1
- ‘J
RD78G RD78GH FX5-SSC-G SWM-G
INTERFACE CC-Link IETSN
CC-LinkIETSN
SERVO AMPLIFIER I CC-Link IETSN- CC-Link IETSN- CC-Link IE TSN-

Compatible Compatible Compatible
Servo Amplifiers 2-Axis Servo Amplifiers Jll 3-Axis Servo Amplifiers

MR-J5-G MR-J5W2-G MR-J5W3-G

* MR-J5-G/MR-J5D1-G#4 are also compatible with CC-Link IE Field Network Basic.
* MR-J5-G-N1/MR-J5W2-G-N1/MR-J5W3-G-N1/MR-J5D1-G4-N1/MR-J5D2-G4-N1/MR-J5D3-G4-N1 are compatible with EtherCAT®.

servo moToR |

1 Model addition [ . | NEW [
Small capacity, low inertia & Small capacity, ultra-low inertia
HK-KT series § HK-MT series
Capacity: 0.05 to 2 kW . Capacity: 0.05 to 1 kW

| Model addition [ | NEW [

Medium capacity, medium inertia
HK-ST series

Capacity: 0.5 to 7 kW

Medium capacity, ultra-low inertia
HK-RT series

Capacity: 1 to 7 kW

SOLUTION I 5 e We take full advantage of Mitsubishi Electric's technological
I A~ | , capability that achieved development of FA devices, along
with our connectivity technology which makes it possible to
connect FA with IT.
e-F@ctory optimizes manufacturing overall by connecting all
devices and equipment, and then analyzing and utilizing the
vast amount of data collected.



Product Lines

Create new value with MELSERVO-J5.
Unlock performance with a total drive solution

Programmable Controllers Graphic Operation

hic 0 soFTwaRE |
erminals

\ meLsoFT GX Works3
11 I m ! - - L meLsoFT MR Configurator2
firzda s = 5
Drive System Sizing Software Motorizer

MELSECiQ-R ~ MELSEC-Q  MELSEC-L MELSECiQ-F MELSEC-F GOT2000

Positioning Modules

LOW-VOLTAGE SWITCHGEAR I
E Molded-Case Magnetic
. ! r' s I Circuit Breakers Contactors

RD75P QD75PN LD75P FX5-20PG-P FXsu-1PG

RD75D QD75DN LD75D FX5-20PG-D MS-T
CC-Link IETSN Pulse Train/ Analog Voltage

CC-Link IETSN- eneral Purpose CONVERTER r ple Converte Power Regeneratio

Compatible erface-Compatible onverte

1/2/3-Axis Drive Units ervo Amplifie

IMEM “ .

MR-J5D-G4 MR-J5-A MR-CM MR-CV_4

*An MR-CV (400 V class) is required *200V class * 400V class
for the drive units.
Linear Servo Motors Direct Drive Motors
ﬁ*’" =
J/ — \ =g
Core type Core type (natural/liquid cooling) [
LM-H3 series LM-AJ Series LM-F series ~

Rating: 70 to 960 N Rating: 68.1 to 446.8 N Rating: 300 to 1200 N (natural cooling)
Rating: 600 to 2400 N (liquid cooling)

Low-profile flange type Low-profile table type High-rigidity

- R IR U GEFETE TM-RG2M series ~ TM-RU2M Series ~ TM-RFM series
=% attraction counter-force _ '-/ Coreless type ) ) )
E=5% LM-K2 series * ] LM-U2 Series Rating: 2.2 to 9 N-m Rating: 2.2 to 9 N-m Rating: 2 to 240 N-m
Rating: 120 to 2400 N -~ Rating: 50 to 800 N

e{_@) Through powerful alliances between Mitsubishi Electric, who boasts a broad-ranging product appeal
. ey in the FA domain, and partners that participate in the FA partnership program (e-F @ ctory Alliance)
Alliance

promoted by Mitsubishi Electric, we will achieve new business creation and new monozukuri.



Product Lines

HServo System Controllers

Servo system controller \ Number of control axes \ Features
RD78G RD78GH MELSEC iQ-R series CC-Link IE TSN-compatible Motion module
: ¢ The module performs motion control (positioning, synchronous, cam, speed, and
RD78G: 4, 8, 16, 32, 64 torque control)
RD78GH: 128, 256 * The max. number of connectable stations is 120 stations "°®¢2
§ * The min. operation cycle of RD78G is 62.5 [us], RD78GH is 31.25 [us].
§' * The number of slots occupied by RD78G is one slot, RD78GH is two slots.
g FX5-SSC-G MELSEC iQ-F series CC-Link IE TSN-compatible Motion module
= * The module performs motion control (positioning, synchronous, cam, speed, and
] i torque control)
° B ' Eig:gggggg g » The max. number of connectable stations of FX5-40SSC-G is 20 stations,
: FX5-80SSC-G is 24 stations. N2
= » The min. operation cycle is 500 [us]
* The number of connectable modules is 4 modules/FX5U or FX5UC
CC-Link |E TSN-compatible Motion Control Software for personal computers "t
§ * The software-based controller performs motion control (positioning, synchronous,
g §' cam, speed, and torque control)
z 5 16, 32, 64, 128 » The max. number of connectable stations is 128 stations "2
5 g * Real Time OS (RTX64) is included. It enables SWM-G to perform a real-time
3 operation without being affected by the operation on Windows®.
» Programming language is Visual C++®

Notes: 1. A personal computer and Visual Studio® are not included and must be prepared by the user.
2. The multi-axis servo amplifiers MR-J5W2-G/MR-J5W3-G/MR-J5D2-G4/MR-J5D3-G4 occupy one station.
3. Connecting with MR-J5D1-G4/MR-J5D2-G4/MR-J5D3-G4 is planned for a future support.

EServo Amplifiers @: Supported  O: Future support (release) planned  —: Not supported

Qommand Control mode Compatible servo motor series
interface
9 g
i <
Nur:fber Power supply |  Rated output g E = ? E % | o
Servo amplifiers specifications [kW] = % = % o 8 2 = 2
olelyiife] (Note 2) (Note 1) mie|8 Qe | Q oD
- | < = | 55 o
axes a —é 5188 ) § 8 S
21 2/5\a 3 Q <=
g o (0] o o
g1 = =
e S
MR-J5-G 0.1,0.2, 0.4, 0.6,
200V AC |0.75,1,2,35,5, @ | @ | - ( 2 BN BN BN AN AN BN BN BN BN AN AN BN BN BN J
7
] 1 axis
] 400V AC |0.6,1, 2,35 o0 - - o000 06 00 - - - - - - -|-
o MR-J5W-G
g 2 axes 02,040751 @ @® - - 6 ®© © © ©6 © 66006 - 0600 0 O
= 200V AC
m
= 3 axes 02,04 o0 - - 0600 - 06006 - 00 - 00 0 o0 o
z
MR-J5D- 4(No|94)
J5D-G 1 axis 1,2,85,5,7 () = - = T S I ) e
l 2axes | 400VAC |1,2,85,5,7 [ ) - = - l=l=|=|=-1=|-|=
3 axes 1,2 o0 - -000-00C00 -|-|-|-|---|-
o MR-J5-A 0.1,0.2,0.4, 0.6,
=z 200VAC |0.75,1,2,35,5,| - | - @ ©® ©® © ®© © © © © © © © ©¢ © ©¢ © O O
TS 7
= 1 axis
52
B 400V AC |06,1,2,35 --o0o0o00®0®@ 00 0O - - - - -|-|-|-
(0]

Notes: 1. The value listed is the servo amplifier rated output. Refer to "Combinations of Servo Motors and Servo Amplifiers" for compatible servo motors.
2. 200V AC servo amplifiers are also compatible with DC power supply input as standard.
3. MR-J5-G/MR-J5D1-G4 are also compatible with CC-Link IE Field Network Basic.
4. An MR-CV_4 power regeneration converter unit is required for MR-J5D-G4 drive units.
5. EtherCAT® is supported by MR-J5-G-N1/MR-J5W2-G-N1/MR-J5W3-G-N1/MR-J5D1-G4-N1/MR-J5D2-G4-N1/MR-J5D3-G4-N1.

HConverter Units Mete?

Power supply | Capacity
specifications [kW]

Power regeneration | Power supply

Capacity
specifications [kW]

Converter unit features

The converter units support multi-axis systems
and enable the following:
* boosting energy efficiency by using

Simple converter

converter unit

MR-CM MR-CV_4

11,18, 30, regenerative energy effectively
200V AC 3 400V AC % 45, 85, * reducing the number of molded-case circuit

breakers and magnetic contactors to be used
e simplifying wiring
* reducing installation space

Notes: 1. For selecting a converter unit and servo amplifiers, refer to "Servo Amplifiers Specifications".



HRotary Servo Motors

Product Lines

@: Supported

—: Not supported

Rated Withan | ‘Vitha
gear IP
. speed Rated output electro- . |Replaceable s
Rotary servo motor series : (Note 1) . | reducer | rating ) Features Application examples
[r/min] [kW] magnetic (61, G5, G7)| (e series
(foe brake (B) | ™ (oo 4
HK-KT series 0.05, 0.1, 0.15, 0.2, 0.4, Low inertia Belt drives
Batteryless absolute position |Robots
0.6, 0.75, 1.0, 1.5, 2.0 H
" i S ° ® | po7 | MR encoder X-Y tables
3 : ( ) ||04,056,0.75, 10, Product line includes flat type.|Semiconductor
=) 15,2.0 Connects using single connector.| manufacturing systems
Q A - c
8 HK-MT series Ultra-low inertia . |Inserters
o Batteryless absolute position
g 8000 14 55, 0.1, 0.15, 0.2 encoder Mounters
= A (67007 1) 4 0.6, 0.75, 1.0 L - | IP67 |HG-MR b siict ling includes high- | U'tra-high-throughput
10000) (Note 5) material handling
speed type models. o
Connects using single connector. 4
HK-ST series 2000/ 0.5, 1.0, 1.75, 2.0, 3.0, Medium inertia Material handling systems
z 3000 |3.5,5.0,70 " HG-SR Batteryless absolute position |Battery manufacturing
@ 4000/ |[0.5. 1.0, 1.75. 2.0 [ ] o 67 HG-JR encoder. sy'ste'ms
< ( 2 LY L9, &b Product line offers two Printing systems
= 6700) |]3.0, 3.5, 5.0, 7.0 i i i
3 / - 9.9, 9.1, [ choices of rated speed. Food packaging machines
Q
8 HK-RT series Ultra-low inertia
° 1.0, 15, 2.0, 3.5, 5.0, .. |X-Y tables
QO
% - 3000 (70 ° _ P67 | HG-RR eBr?(t:tscrj)gress absolute position e e e
2 (6700) |11.0,15,2.0,35, 5.0, Connects using single Y
= 70 connector (1 to 2 kW). S

Notes: 1. [ |:For400V.

ENNSNNY

5.

HLinear Servo Motors

Servo Motors Specifications" for details.

. The high-speed type models (maximum speed of 10000 r/min) are equipped with an incremental encoder.

. The value in brackets indicates the maximum speed. The speed varies by the model type. Refer to "Rotary Servo Motors Specifications" for details.
. The shaft-through portion is excluded. For geared servo motors, IP rating of the reducer part is equivalent to IP44.
. G1indicates a gear reducer for general industrial machines, and G5 and G7 indicate a gear reducer for high precision applications. HK-KT series servo motors are available in 200 V only. Refer to "Rotary

. . Continuous thrust | Maximum thrust | Cooling N
Linear servo motor series IN] IN] method Features Application examples
LM-H3 series Mounters
Suitable for space-saving. Wafer cleaning systems
3.0 1201§202320360 1;203(1)203024380 Nan;ral Compact size and high thrust. FPD assembly
’ ’ ’ g C00lING | \jaximum speed: 3 m/s. machines
Material handlings
LM-AJ series i
68.1, 1170, 136.2, |214.7,369.0, 429.4, _ S - [EemisemEhEy
2010651745 223.4 234.0. 5502 704.5. 738.1 Natural |Low installation height, and suitable |manufacturing systems
’ ’ 348. 9’ 446 81 - 110(')“1 1469’1 7| cooling |for compact X-Y tables. FPD assembly
g) g : T : machines
i LM-F series .
2 300, 600, 900, 1200 nawre! |Gompact size. Press feeders
53 E 20 1800, 3600, 5400, | ©00lING |The integrated liquid-cooling NG machine tools
600, 1200, 1800, | 7200 Liquid _|System doubles the continuious |yaterias handiings
2400 cooling rust.
LM-K2 series High thrust density. e
. 120. 240 360. 720 300, 600, 900, Natural |Magnetic attraction counter-force Walfjercleanin S
: 2.0 1206 14"10 2;100 ’ |1800, 3000, 3600, cooling structure enables longer life of the FPD assembl? 4
= ’ ’ 6000 Ir:rcw)ie:er guides and lower audible e o
s LM-U2 series High thrust density. Screen printing systems
.o 150, 225, 300, 450, Magnetic attraction counter-force | Scanning exposure
§ % / 2.0 22’57‘516(1)026:)53’00 675, 1600, 2400, Naulj.':al structure enables longer life of the |systems
@ * e+ b 0 0 3200 co0lNg Jjinear guides and lower audible Inspection systems
-~ noise. Material handlings

HDirect Drive Motors

Motor

Hollow

Rated |Maximum

Maximum

Direct drive motor series 'outer .Shaﬂ speed speed REAEE PRI torque IP(N?::?Q Features GRpleatel
diameter | diameter ) ) [N-m] examples
[r/min] | [r/min] [N-m]
[mm] [mm]
_ | WRGWTMERUM | 430 | 020 | 300 | 600 22 8.8 P40 |
2 series Suitable for low-speed and
) 0180 | ©47 | 300 | 600 45 135 [RE high-torque operations. ,
S Smooth operation with Semiconductor
> less audible noise. manufacturing
Y e £y o0 © 2 1725 The motor's low profile devices
TM-RFM series 2130 320 200 500 24,6 6,12, 18 P42 design contrlbutes_to Liquid cryst_al
T compact construction and |manufacturing
= e 2180 047 200 500 6, 12, 18 18, 36, 54 IP42 |2 low center of gra\{lty dewce_zs
2 y for enhanced machine Machine tools
a & 2230 062 200 500 12, 48,72 | 36, 144,216 | IP42 |stability.
< Clean room compatible.
2330 0104 100 200 | 40, 120, 240 (120, 360, 720| IP42

Notes: 1. Connectors and the gap along the rotor (output shaft) are excluded.




Servo System

Construct a high-performance servo system using our extensive product line

We understand that each system is different and has unique drive control requirements.

To meet these demands, we have expanded the product line for our next-generation servo system to offer

simple converters, engineering software, servo system controllers, servo amplifiers, servo motors, and a

variety of other components.

Mitsubishi Electric is dedicated to satisfying all of our customers' needs.

Simple programming

GOT

Motion modules
RD78G
RD78GH

Personal computer-compatible SWM-G
Motion Control Software §[INEIHI

Motion modules
Fx5-40SC-G {IREI
Fx5-805SC-G (INEMI

MELIPC

Servo amplifier
MR-J5W3-G

Servo amplifier
MR-J5W2-G

Servo amplifier
MR-J5-G

1
MITSUBISHI ELECTRIC SERVO SYSTEI\V j5
MELSERVO-

Drive unit
(converter
separate type)
MR-J5D-G4

| NEW [}

Servo motors



Servo System

Collaborating with our extensive group of partners
[ o aVd

€ '@"."'I allows us to flexibly support your system needs
Alliance . ,
Servo systems are constructed using iQ Platform devices such as controllers,

servo drivers, actuators, and sensors, and collaboration with our partner

companies allows us to expand the number of possibilities available to customers.

For example, partner products such as stepping motors, direct drive motors, vision

systems, and various types of software are available to keep your equipment on I
the cutting edge.

wa)sAg oniesg I

Collaboration with partners S i n g | e n etWO r k

I
P kl Safety /0O combined module
|
Inverter
1/O module Analog output module
I

CC-Link IE TSN safety communication function
Deterministic control even when mixed with TCP/IP
communication and safety communication

CC-Link IE TSN enables mixing of safety and non-safety communications.*' Safety
sub-functions (STO, SS1, SS2, SOS, SLS, SBC, SSM, SDI, SLI, SLT) are also
supported for drive-control devices that are on the network.

Deterministic performance of cyclic communication is maintained even when mixed
with slower information data (non real-time). This enables TCP/IP communication
devices to be used without affecting overall control.

*1. Some devices cannot be connected to CC-Link IE TSN depending on the system configuration.




Servo System

Open integrated networking across the
manufacturing enterprise

CC-LinkIE TSN

CC-Link IE TSN supports TCP/IP communications and applies it to industrial architectures through its support of TSN enabling
real-time communications. With its flexible system architecture and extensive setup and troubleshooting features make

CC-Link IE TSN ideal for building an IloT infrastructure across the manufacturing enterprise.

* TSN: Time Sensitive Networking
* lloT: Industrial Internet of Things

and safety control communications

©® Ethernet-based, 1 Gbps supported g
© Realizes general, motion = In

CC-Link IE Bieid e TR

\O|Ethernet-based;
Gb nd| 'Mbps supported
\0/General;imotio
and safety communications
©® Supports software protocol stack

47 SSCNETIII

Proprietary motion " General Ethernet
network k

Open network

[ | [
. Real-Time Network Performance Even When Integrated with Information Data '

TSN technology enables mixing of deterministic communications with IT system information data on the same network. Giving higher
priority to CC-Link IE TSN cyclic communications and TCP/IP communications by allocating increased network bandwidth, devices using
general Ethernet communications can be connected on the same network while maintaining real-time control communication performance.

@‘F_m
Othor notworks ) ) Othernetworks ) ) Other notwrks )

~

Supports multiple protocols on same network line

m CC-Link IE'TSI TCP/IP Other networks CC-LinkIE'TS! —;Ji_’j

| | | |
Time slot A i Time slot B i Time slot C i Time slot A i Time slot B




Servo System

[ | | !
- Deterministic Control Even When Mixed with TCP/IP Communication .
Deterministic performance of cyclic communication is maintained even when mixed with slower information data (non real-time). I
This enables TCP/IP communication devices to be used without affecting overall control. »
* Some devices cannot be connected to CC-Link IE TSN depending on the system configuration. g
GOT Engineering w
Programmable (HMI) software @ TCP/IP communication ?’..
controller . I [0
9 0 @ Transient communication 3
© 1/0 control communication
, @ Motion control communication
CC-LinkIE TSN
o © ©
; ® 0|
= oy I~
Servo amplifier Remote 1/0 Inverter Programmable Ethernet Robot NC TCP/IP
controller switch*! device
Network line load image
Information
100 3 'S S TR s
communication
bandwidth
(00)
50| it by HHHT o § B
Control
communication —
Link Scan Time [%] 0 bandwidth
» Time (©0)
*1. Class B switching hub supporting CC-Link IE TSN recommended by the CC-Link Partner Association.
[ | | ]
- Integrated Network »
Current network systems use multiple networks to enable communication between IT and control systems on the shop floor. I
CC-Link IE TSN is a one-stop solution for integrating different networks, thereby realizing flexibility in topology and reducing wiring cost.
Current network CC-Link IE TSN
IT system IT system
-
Firewall mm
I

Personal compuler Ethernet Personal computer Personal computer Ethernet Personal computer

FA (shop floor)

Controller Controller Controller Controller
FA (shop floor)

CC-Link IE Bontro

Adapter C C - L I'r, k IE Eie Id r’?eot:riz)r:k CC'L Ilr)k I E Ts N

2 ImmZ L || 5B 7 LI

TCP/IP Remote Inverter ~ HMI Robot Servo  Servo TCP/IP Hemote Inverter Robot Servo Servo
devices  I/0 amplifier amplifier devices amplifier  amplifier

Network configuration example (includes functions and products planned for future support/release.)
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[ |
. High-Speed, High-Accuracy Motion Control

CC-Link IE TSN controls I/0O modules while also maintaining high-speed motion control. The single network boosts machine
performance.

@® Motion control (high-speed processing)
@ 1/O control (low-speed processing)*'

RD78G

Motion control

Motion control

1/0 control

falt— e

CC-LInkIETSN N | ' il

0/ Printing device

*1. RD78G supports the standard stations by using the Simple Motion mode

[ |
l Time Synchronization

Set time is completely synchronized among servo amplifiers, Motion modules, and PLC CPUs. This time synchronization enables
accurate recording of the event history in chronological order, making it simple to identify the cause of errors

ERR A 1:39.265 103me.
ERR G 1:39.265 230ms

ERR E 1:39.265 326ms.
ERRF 139265 579ms.

ERR Z 1:30:268 536ms.

Transmitting the detected error
information to the IT system

Current time 1:55:46 203ms

CC-LinkIE TSN

*1. Communications between slave stations and event history of servo amplifiers are
planned for a future support.

ERR C 1:39:26s 230ms
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[ | |
- Seamless Connectivity Between TCP/IP Devices and a Servo System »

TCP/IP communication (information communication) can be mixed in the same line with the real-time control communications of I

CC-Link IE TSN. o

CC-Link IE TSN slave devices and TCP/IP devices can be connected on the same network, achieving a flexible and integrated network system. S

Note that the TCP/IP devices must be connected after servo amplifiers and I/O modules. %’

5}

_MELIPC Got 3

2 (TCP/IP device)
Servo amplifier Ethernet switch Ethernet [
— - (TCP/IP device)
’T
1/0 module @
CC'LInkIE TSN Vision systgm
Shutter trigger output (TCP/IP device)
from output module
I
Mark sensor
‘ L]

[ | | ] |

- Large-Capacity Data Communications -

CC-Link IE TSN is a high-speed, large-capacity 1 Gbps communications network that is capable of sending and receiving large
amounts of data, such as manufacturing, quality, and control data from the production process. The network can transmit large recipe
data or traceability data at high speeds without degrading the performance of servo system communications. In addition, Ethernet
supported devices can directly and seamlessly connect to controllers on the same network line.

Main control panel

Main controller (master station)
IPC

Ethernet
switch

Inverter Vele 1/0 SeryQ Analog I/O IRI7 (o IRIF [z
control amplifier supply supply
Chamber control panel Power supply control panel

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

Comprehensive diagnostic functions
contribute to improved maintenance

Increasing the capacity of your production line is an important factor in this fiercely cost-competitive market.
The MELSERVO-J5 series servo system provides various kinds of maintenance functions that predict and
prevent unforeseen problems and enable quick recovery when trouble arises.

These functions contribute to reduced downtime and increased productivity while protecting the quality of your
products.

MELSERVO-J5 series servo amplifiers and servo motors are equipped with various predictive and preventative maintenance

functions.
[ ] | ]
- Predictive Maintenance (CBM) »

Predictive maintenance, also known as Condition Based Maintenance (CBM), is the practice of detecting changes in machine
vibration and friction so that parts can be replaced accordingly before they fail.

Performing predictive maintenance leads to increased machine capacity and helps to avoid downtime, reduce maintenance time,
and improve both productivity and product quality.

| Detects Changes in Vibration and Friction to Predict the Service Life of Mechanical Drive Components

[Machine diagnosis function]
The machine diagnosis function detects age-related deterioration based on the frictions and vibrations of mechanical
drive components such as ball screws, belts, and gears. This function automatically generates a failure warning limit,

detects errors, and outputs a warning upon signs of failure. Results of the failure are transmitted via CC-Link IE TSN to
the motion module and IT system and can be used for maintenance and overall machine diagnostics.

oot | (Gear|

To detect the
service life of the ball screw:

To detect the To detect the wear level
service life of the belt: of the gear:

@ Friction failure prediction with the @ Static friction failure prediction @ Backlash estimation function
friction estimation function @ Belt tension deterioration @ Gear failure prediction
@ Vibration failure prediction with prediction
the vibration estimation function
[rE—
it gmppms e L= e Amfima e T
ey = e e —
e D L — o
' e — ma

— —= b i S e L0
Tie — — = i 2 e
Pl
= puaighe 1 i
S P

Estimated friction value is displayed. Estimated static friction and Estimated backlash value is displayed.
belt tension are displayed.
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- | )
0 . 1
- Preventative Maintenance (TBM) * -
*1. TBM stands for Time Based Maintenance.
I
| Machine Diagnosis (Mechanical Drive Components) I Servo Amplifier Life Diagnosis e
<
S
This function estimates when a machine failure will occur This function displays the cumulative energization time and k%
based on the total travel distance of the servo motor, and the number of inrush relay on/off times. The data can be %
notifies when it is time for replacement if the rated life of the used to check service life of the parts as a rough guide. 3
mechanical drive components is set.
@ Cumulative energization time (Smoothing condenser/
@ Machine total travel distance failure prediction cooling fan life span)
@ The number of inrush relay on/off times (Inrush relay life)
I
] ham | ol
it AT T e o T 1P e
doruset o o b ! Myacien S P v |
(AL AT N e
! | BB | [ —————
e G EDR K
,!_| Total travel distance of the Dt P vt ot (o T e P et o s Py
l_‘.__i:;*;"."—‘.‘f.‘._"’::_‘” - machine is displayed. Sk el st Tl
" Total travel Machine e 0 e e | .
distance Maintenance failure
notification } The Larget Beagan b dhpliped. [
| & Al Wi frin varses BN e
| et and eereironemen bl
When targes Mespan is reachid, e plicemdnt
L shinab bt dhisss. #vin i viote 1 Reiind.
7777777777777777 Signs of
|
|
Time
- | )
Corrective Maintenance
| || —

| Servo System Data Recording

The servo system recorder of RD78G/RD78GH Motion module automatically collects data of all the real drive axes when an error
occurs. The drive recorder of the servo amplifier continuously monitors the servo status and records the status transition such as a
trigger condition before and after an alarm for a fixed period of time.

Servo System Recorder Servo Amplifier Drive Recorder
I

Data
collection

ol JL I

, ‘ir4ri‘\4'—
:

| o=m
(LA e -

CC-LinkIE TSN

AL

Position, speed, torque data, etc. =

v v
2 GX LogViewer i i MRConfigurator2 ||
v

Data analysis
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An engineering environment that provides common, consistent usability

throughout all product development phases

Programmable Controller Engineering Software

MELSOFT GX Works3

Program creation is largely dependent on the ability of the programmer; therefore, an enormous amount
of time is often spent on creating a servo program where a high level of programming expertise is
required.

"MELSOFT GX Works3" introduces a more intuitive, efficient, and user-friendly programming environment
that revolutionizes the programming process and minimizes hassles.

[ |
. Engineering Environment for Maximizing Your Machine Performance

@ Mitsubishi Electric offers a complete, consistent engineering environment which covers all aspects of the product development cycle -
from sizing motors all the way to programming with function blocks, startup, and maintenance.

System Design 4 i Programming 4

System configuration Network configuration Programming

e-Manual

| Useful Servo Software

[Drive system sizing software: "Motorizer"]

Our upgraded motor sizing software enables you to more
flexibly select a suitable servo system for your machine.
The upgraded features include expansion of selectable
load mechanisms (13 types), multiple sizing results, and
the ability to size a multi-axis system.

[Model selection software]
Servo amplifiers, servo motors, and indispensable options
such as encoder cables can all be selected.

Motor sizing software Model selection software
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I
(%]
@
<
3
(2
<
2
5]
3

@ All-in-one engineering platform MELSOFT GX Works3 allows you to set different modules in a single project, including the setting
of a wide range of areas from servo amplifier parameters to PLC CPU data.

[ Debug 74 Maintenance 4

Monitor Real-time monitor

Servo adjustment*' Event history

*1. The servo adjustment is enabled via MR Configurator2.

| Globalization

[PLCopen® Motion Control FB]

PLCopen® Motion Control FB is a standardized interface, and therefore e b e
people other than the program designer can understand the programming, - = __:‘.:
leading to reduced design and maintenance time.

[Conforms to IEC 61131-3] e e Nohs e

MELSOFT GX Works3 realizes structured programming such as ladder and ST, making
project standardization across multiple users even easier.

[Multi-language support for global operations]

To adhere to today's global production needs, MELSOFT GX Works3 supports multi-
language features at various levels, from the multiple language software menu system to
device comment language switching features.

Supported languages: English, Japanese, and Chinese.
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Heritage

LN

Simple Motion Mode

The Simple Motion mode is a new operation mode that enables the Motion module to utilize an existing project for
driving servo amplifiers via CC-Link IE TSN. Reusing the existing projects helps reduce the program development time.

CC-LinkIE TSN

Motion Module icnais - B Motion profile table
MELSEC iQ-R g
RD78 G : l Advanced

g synchronous control

o :

MELSEC iQ-F ik Digital oscilloscope
FXS5-SSC-G =
1 NEw J§ e

| Features of Simple Motion Mode

@ Executes positioning control with the motion profile table and synchronous control with parameter settings.

@ Connects remote devices via CC-Link IE TSN. The PLC CPU reads/writes the data of the remote devices.

@ Supports the digital oscilloscope that collects data synchronized with the motion operation cycle and displays the waveforms data,
helping users check the operations.

An example of programming in Simple Motion mode

Program
Ladder,
FBD/LD, |

ST language

PLC CPU Motion module
E GX Works3 @ Simple Motion Module Setting
Motion profile table method
#1 #2
MO DX10 DX11
—| MOVP K1 U0\G4300]— Operation| Control | Acceleration time | Deceleration time | Positioning | Command
BUSY  BUSY ’| pattern system No. No. address speed
0Bh: 200000.0 | 20000.0
Starts . - .
SET Y10 H e 1 [ 1:CONT ||\ ioarn|  0:1000 0: 1000 m rm/min
. 0Bh: . . -200000.0 | 10000.0
RST Mo ]— } 2| 0:END INC Linear 2 0:1000 0:1000 pm mm/min
M100
| I .
i {MOVP H1F U0G36320 | — |
M100 T — |
I = !
I {MOVP Ho U0(G36320 | = |
c Advanced |
|
c:)nlrol : ing control control

| Product Lines

CC-LinkIE TSN

ssssss

RD78G4: 4 axes [{ NEW [
RD78G8: 8 axes FX5-80SSC-G: 8 axes IDEMi

RD78G16: 16 axes

CC-LinkIE TSN

ssssss

FX5-40SSC-G: 4 axes

Select



Progressiveness

Servo System Controllers Features

PLCopen® Motion Control FB Mode

The PLCopen® motion control FB mode is the operation mode that supports programming with PLCopen® Motion

Control FBs, enabling structured/component programming for standardization.
When selecting this mode, the Motion module executes motion control with various advanced technologies such as
programming using PLCopen® Motion Control FBs in ST language and logging of motion control data.

CC-LinkIE TSN

Motion Module

ssssss

Select RD78GH
RD78G

| Features of PLCopen® Motion Control FB Mode

ST language

PLCopen®
Motion Control FB

Logging

® Supports ST language for programming while a PLC CPU supports ladder, FBD/LD, and ST language.
@ Utilizes the library of PLCopen® Motion Control FBs, which are compliant with international standards, for programming.
@ Enables users to analyze the operation status with logging data on GX LogViewer, improving debug efficiency.

An example of programming by PLC CPU
[Programming by PLC CPU only]

Program

Ladder,
FBD/LD,
ST language
PLC CPU
ﬁ GX Works3 E!_! Motion control setting function
!
H sats |
positioning
No prog|

I
i
i
I
!
} | Positioning control
I
i
i
I
i
I
i
i
I
i

i Share i
Motion Motion 1Synchronous control
global labels global labels |

A PLC CPU program starts operation of the Motion module,
eliminating the need for users to create another program for
the Motion module, reducing programming burden.

| Product Lines

An example of programming by each module

[Programming by PLC CPU and Motion modules]

Program Q== - = | Program
Ladder, / =1 R
FBD/LD, = ) (- ST language
ST language
PLC CPU
ﬁ GX Works3 E!_! Mation control setting function
[ Woton con |
H :
Sstarts 4
= o
language ST

=
Positioning control

} [ET L [VETe [}

i Share i
Motion Motion 1Synchronous control
global labels global labels |

Motion modules can execute operations in place of the PLC
CPU. This reduces the operation burden on the PLC CPU and
results in a shorter cycle time.

CC-LinkIE TSN
MELSEC iQ R

RD78GHV: 128 axes
RD78GHW: 256 axes

CC-LinkIE TSN
MELSEC iQ R

RD78G4: 4 axes
RD78G8: 8 axes
RD78G16: 16 axes
RD78G32: 32 axes
RD78G64: 64 axes

I S19]|011U0D) WBISAS OAIBS I
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Taking evolution to the next step with Simple Motion mode

Simple Motion Mode
CC-LinkIE TSN

Motion Module

FES-BOSSC-O

2%

ssssss

RD78G

MELSEC iQ—s!fs
FX5-SSC-G im=mi

Combined with a CC-Link IE TSN-compatible servo amplifier, the Motion modules create a high-performance servo system that

improves machine capability.

@ Connects remote 1/0O modules and FR-A800-GN inverters via CC-Link IE TSN. The data of these devices can be read/written by a
CPU module.

@ Connects TCP/IP devices, enabling a flexible system configuration.

@ Possible to reuse the existing projects of Simple Motion modules.

[ | m
" Product Lines | Simple Motion | »

MELSEC iQR -

RD78G4
RD78GS
RD78G16

@® Maximum number of control axes:
16 axes/module (RD78G16)

@ Minimum operation cycle*': 250 [us]

@ Compatible servo amplifiers

MR-J5-G | MR-J5D-G4

ssssss

FX5-40SSC-G im=mi
FX5-80SSC-G im=mi

@ Maximum number of control axes:
4 axes/module (FX5-40SSC-G),
8 axes/module (FX5-80SSC-G)

@ Minimum operation cycle*': 500 [us]

@ Maximum number of connected modules**:
4 modules/system

@ Compatible servo amplifiers*® Iz Xc]

*1. The operation cycle varies by the number of control axes and the models.

*2. This refers to the total number of the Motion modules and one
FX5-CCLGN-MS (master station).

*3. MR-J5D-G4 is planned for a future support.

| Reuse of Existing Projects

The existing projects of a Simple Motion module can be reused. This enables reduction in program development time.

| RD77MS=RD78G | QD77MS=RD78G
Select [Change Module] in the navigation menu of GX Works3 to Select [Import Simple Motion Module Data] in the navigation
convert the Simple Motion project to a Motion module project. menu of GX Works3 to import the parameters of QD77MS.
After the conversion, set the network parameters, servo After the import, set the network parameters, servo amplifier
amplifier parameters, and other parameters. parameters, and other parameters.

£ sscneTiny CC-LinkIE TSN CC-LinkIE TSN

1IN 1IN
PRUJEUT PROJECT

MR-J4-B MR-J4-B
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| Improved Performance Simple Motion

The minimum operation cycle of RD78G in Simple Motion mode is approximately 1.7 to 3.5 times faster than that of the previous
models. The data from the servo amplifiers and input/output signals can be received at high speeds, which reduces the cycle time.

Minimum operation cycle Approx. Approx.

1.7 times faster 1.7 times faster
RD78G4 | 250/ 1i5] | ‘ FX5-40SSC-G | 5005

RD77MS4| 4447is FX5-40SSC-S 888 s

. _ Approx. 3.5 times faster
RD78G4 | 250]1is i ‘
QD77MS4 | 888 us {

| System Configuration

The Motion module can function as a master station of CC-Link IE TSN.*'
This feature enables users to create a system more flexibly by connecting various devices, such as servo amplifiers, remote /0O
modules, and TCP/IP devices, to the Motion module.*®

PLC CPU RD78G CPU module FX5-40SSC-G/FX5-80SSC-G

I S19]|011U0D) WBISAS OAIBS I

Motion control station FX5-40SSC-G: up to 4 axes
RD78G: up to 16 axes FX5-80SSC-G: up to 8 axes

usB

Ethernet MR-J5W2-G MR-J5W3-G MR-J5-G-RJ

I
Engineering environment
Programmable Controller Engineering Software
MELSOFT GX Works3
servo motor
Linear Direct
servo motor drive motor
I
Standard stations” RD78G: 120  Lxoaooaq
tandard stations 8G: 120 FX5-80SSC-G: 16
ré
CC-LinkIE TSN

Ethernet switch

Inverter
FR-A800-GN

Rotary
servo motor
Profile mode
TCP/IP device™ TCP/IP device* TCP/IP device* Inverter
FR-E800-E**

. The Motion modules are not provided with the following functions: sub-master station, local station, multi-master configuration, and backup/restore function.

Standard stations refer to slave stations other than motion control stations on CC-Link IE TSN.

*3. When connecting FR-E800-E to RD78G, set the communication speed of CC-Link IE TSN to 100 Mbps.

*4. TCP/IP devices are not included in the standard stations.

*5. When Class B and A devices are mixed in the same system, up to eight Class B devices can be connected.

Refer to manuals for precautions when Class B and A devices are mixed.

RD78G can connect up to 120 devices, which is the total number of the motion control stations and standard stations. FX5-40SSC-G/FX5-80SSC-G can connect 16 standard stations and the stations for the
number of control axes.

N

o

2
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.
I Positioning Control

»
'

Positioning control is easily executed using a motion profile table.

@ To meet various application needs, the Motion module offers various types of
positioning control, such as linear interpolation, 2-axis circular interpolation, fixed-
pitch feed, and continuous path control.

@ An automatic operation can be executed easily by setting the positioning address,
the speed, and other setting items in a sequence program.

@ Powerful sub-functions, such as M-code output, skip, speed change, and target
position change functions, are available.

| Programming

The Motion module easily executes positioning operation with the instruction in a sequence program that starts a positioning data
of the motion profile table. To meet various application needs, the Motion module offers various types of control, such as linear

interpolation, two-axis circular interpolation, fixed-pitch feed, and continuous path control.

CPU module

MO DX10 DX11

| | | r
4 [ movp —@ U0\G4300

BUSY BUSY SET Y10
Mo

r

RST

no\/ #2 \

Operation Control Acceleration | Deceleration | Positioning | Command
N ; :
pattern system time No. time No. address speed
. 0Bh: . . 200000.0 | 20000.0
1 |1:CONT INC Linear 2 0:1000 0:1000 pm mm/min
2 [o:EnD | O8N 0: 1000 0:1000 | 200000.0 | 10000.0
INC Linear 2 um mm/min

|Target Position Change Function

200000.0 pm

The target position can be changed at any time even when the products are being moved (1-axis linear control). The product is
examined with the vision system while being moved to the next line. If a faulty product is found, the target position is changed so

that the faulty product is put in a separate tray for those rejected.
[Time chart]

g
™~

3000

New target
Inspecting ?:sgrlggs)
New target
Accepted products position
(speed)

1000000

Rejects tray

Target position
change request

Normal transfer route for accepted products

---------- Change to the rejects tray route



Servo System Controllers (Simple Motion Mode) Features

= [ |
I Synchronous Control Simple Motion l
Synchronous control can be achieved using software instead of controlling mechanically with gear, shatft, clutch, speed change gear or cam, etc. I

@ Synchronous control can be flexibly started/ended for each axis, enabling the synchronous control axis and positioning control axis
to be used within the same program.

® Command generation axis, servo input axis, or synchronous encoder axis can be set as the input axis.

@ The output axis is operated with a cam. The following three operations can be performed with the cam functions: linear operation,
two-way operation, and feed operation.

@ An incremental synchronous encoder*' can be connected via MR-J5-G(-RJ)/MR-J5W2-G servo amplifier.

Command generation axis

I S19]|011U0D) WBISAS OAIBS I

*1. When configuring an absolute position system, use an encoder of HK series servo motors.

[Command generation axis]
Command generation axis is the axis that performs only the command generation.
It is controlled independently of other axes connected to servo amplifiers. (not counted as a control axis)

I Parameter Settings

I
I
Synchronous control is executed by setting parameters of The cam graph can be flexibly and easily created through
the input axis, output axis, gear, and clutch for synchronous drag & drop. The waveform is changed according to the
control and turning on the synchronous control start signal. pointer’s movement.
| Start/Stop

Synchronous control can be executed after synchronous parameters are set for each output axis. When synchronous control start
signal is turned on, the synchronous control parameters are analyzed, and the status is changed to during synchronous control.
The output axis is operated by the commands transmitted from the input axis.

M100
I | MOVP | HiF UO\G36320 —  Synchronous control start

M100 | @
I MOVP HO UO\G36320 —  Synchronous control stop
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l | ]
l Selectable Speed Control to Best Fit Your System Needs '

Two types of speed control are available: speed control that includes position loop and speed control that does not include position loop.

| Speed Control That Does Not Include Position Loop

@® Control mode setting of the servo amplifier: velocity control Wind

>
mode -
® Minimizes speed deviation by flexibly responding to speed *’%
B \' i h

changes, such as those that occur when the load changes. iy Speed
@ Suitable for machines which keep driving the motors at nind X % =
A i control

constant speed, such as a wind/unwind machine. 4 \. ;

ﬁ Speed control
Torque control ) .
Converting machine

| Speed Control That Includes Position Loop

@ Control mode setting of the servo amplifier: position control
mode

@ Suitable for operations that repeatedly switch between
speed and position control.

Belt conveyor
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Features

n
l Torque Control

»
Simple Motion '

| Torque Control

The axes in torque control are controlled to run at the constant
torque following the torque command.

When the load is light and the speed increases to the set limit,
the torque control switches to speed control.

Application example

Constant torque

Speed control

Torque control

[Unwinding axis of converting machines]
Torque control unwinds film at constant

tension to prevent wrinkling in the film.

Speed control

The tension can be kept constant by

unwound materials constant.

Unwinding axis

sequentially controlling the torque commands. y. )
This type of control is perfect for unwinding & ! P 2
machines that need to keep the tension of &

| Continuous Operation to Torque Control

When using this control, you can switch from position
control to torque control continuously without stopping
the servo motor.

@® The current positions are always tracked even in
torque control, and therefore positioning is executed
smoothly in position control after switched from the

torque conel
@ Position control is smoothly switched to torque control foiqusiconttol contiol

control without stopping the servo motor.

Application example

Press fitting of the workpiece

[An example of continuous operation to torque control]

This control is applicable to a variety //
of machines, such as bonding, ,/

" B . /
press-fit, punching, and clamping J ‘ ‘
machines. ,/ —_—

—te
> 11

n» » V¥t g
B : n

d,
|

Press-fit machine =

-
*

L8 ‘l L8
-

I S19]|011U0D) WBISAS OAISS I
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[
. Auxiliary Functions

|
Simple Motion '

| Virtual Servo Amplifier

The virtual servo amplifier function enables operations of a
virtual servo amplifier as if an actual unit is connected.
When the virtual servo amplifier is set as a servo input
axis of synchronous control, the Motion module executes
synchronous control with virtually generated input
commands.

In addition, this function is used to simulate an axis without
an actual connection.

Virtual servo amplifiers

A startup without
- connecting all axes

| Read/Write Operation of Standard Stations

@ The PLC CPU sends/receives link devices to/from
standard stations (remote stations other than the motion
control stations) through a Motion module.

@ One-to-one communication is possible between the
master and remote stations.

@ The PLC CPU can be programmed using the signals of
the remote stations.

Data transmission
PLC CPU
(Master station) (Remote station)
r [ Input module
;' Link

refresh &

Device <4« RX, RWr < RX, RWr*!

Output module

O refresh

Device > > RY, RWw > > RY, RWw*'

*1.RX and RY are not available for some remote devices.

Motion control

RD78G Motion control
o (motion control stations)

1 (motion control stations)

I/O control
(standard station)

1/O control
(standard station)

| Automatic Return

When slave stations are back to normal status after
disconnected due to a data link error, this function
automatically returns the disconnected stations to the
network and restarts data link.

When defective components need to be replaced in one of
the machines in a production line or one of the units in a
machine, only the machine or the unit can be partly turned
off without powering off the whole system.

Automatic return of servo amplifiers
disconnected due to components replacement

Power off only the machine or unit
where an error occurs.

I Mark Detection

This function latches data responding to a trigger signal input
to a servo amplifier.

The compensation amount is calculated based on the latched
data, and the error is compensated using a compensation
axis.

Registration
mark
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[ n
I CC-Link IE TSN Safety Communication Function Simple Motion '
CC-Link IE TSN enables control of safety and non-safety communications realizing a flexible system whereby safety communications I

can be easily incorporated into the main control network.

In the following system which integrates safety and non-safety communications, the safety CPU checks the safety signals received via the
safety remote I/O module and outputs the safety signals (STO, etc.) to the servo amplifiers. Outputting safety signals via the network
eliminates the need for wiring of safety signals to a safety controller and a servo amplifier.

The CC-Link IE TSN safety communication function is available with iQ-R series Motion modules. When using iQ-F series Motion module,
use the safety sub-function of the servo ampilifiers.

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

Safety communication via

CC-Link IE TSN m "' w
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CC-LinkIE TSN "
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Safety signal  |f | ] @
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Safety light Safety switch Servo motor with Servo motor with
curtain functional safety functional safety
. Optional Data Monitor Simple Motion '
Servo operation is monitored with extensive servo data acquired via CC-Link IE TSN. The acquired data can be transferred to IT I

system or transferred and displayed on any user-created GOT screen in the network. The target data for monitoring can be flexibly
changed during operation.

- IT system MR-J5-G

. Position feedback

Peak load ratio
| Unit power consumption, etc. L
1|

The position within
@ one-revolution of the encoder
@j' Encoder ID
) Servo motor speed, etc.

HK series

CC-LinkIE TSN

User-created screen




Features Engineering Software (Simple Motion Mode)

One software, many possibilities

Programmable Controller Engineering Software

GX Works3

GX Works3

MELSOFT GX Works3 has a variety of features which help users create projects and conduct maintenance more flexibly and easily.
Our variety of engineering software (GX Works3, sizing software, and model selection software, etc.) fully covers all stages of
development processes from parameter settings to maintenance of Motion module, servo amplifier, and servo motors.

| GX Works3 | simple Motion Module Setting
This software supports overall development processes for This software covers various development processes for the
PLC CPUs from system design to maintenance. Motion module from parameter settings, debug, to maintenance.
| Servo Setup Software MR Configurator2 I Drive System Sizing Software "Motorizer"
Tuning, monitor display, diagnosis, reading/writing parameters, The most suitable servo motors, servo amplifiers, and
and test operations are easily performed on a personal computer. regenerative options for your machine can be selected just by
This powerful software tool supports a stable machine system setting machine specifications and operation patterns.

and optimum control, and moreover, shortens setup time.

| Model Selection Software

Servo amplifiers, servo motors, and indispensable options
such as encoder cables can all be selected.
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Engineering Software (Simple Motion Mode) Features

= [ |
I Engineering Environment Simple Motion '
Our variety of engineering software (GX Works3, sizing software, model selection software, etc.) fully covers all stages of I

development processes from parameter settings to maintenance of Motion modules, servo amplifiers, and servo motors.

| System Design (s System Design I Programming (Positioning) § Programming ,

Module configuration Positioning data setting

I S19]|011U0D) WBISAS OAIBS I

s, e e e b
BT Offline simulation e
Network configuration Automatic calculation of command speed

@ Module configuration @ Programming with Ladder, SFC, FBD/LD

@ Network configuration @ Positioning data settings

@ Data settings for servo amplifiers @ Offline simulation, automatic calculation of command

@ Settings for remote 1/0 speed

I
| Programming (Synchronous Control) i Programming , | Debug/Maintenance [ beg , { Maintenance ,
Synchronous control parameter Axis monitor
T T
[ —— T
I
H
-
H
L
_ i
e == E =
EEE
Cam data creation Digital oscilloscope
@ Synchronous control parameter @ Event history
® Cam data creation, cam data list @ Current value history, start history, axis monitor @
@ Servo monitor

@ Digital oscilloscope



eatures ervo System Controllers (PLCopen™ Motion Control FB Mode
Feat Servo S c (PLCopen® Motion C )

Unlock new system capabilities together with CC-Link IE TSN

PLCopen® Motion Control FB Mode

CC-LinkIE TSN

Motion Module

RD78GH
RD78G

These Motion modules with multiple-core processors enable to configure a high-speed, large system by supporting the

CC-Link IE TSN real-time open network.

@ Performs positioning control such as linear interpolation using function blocks. The programming is easy: users just need to set

positioning data to the function blocks.

@ Connects to various modules such as servo amplifiers and 1/0O modules via CC-Link IE TSN. This connectivity allows you to

configure a servo system more flexibly.

@ Supports a consistent engineering environment that is capable of handling tasks ranging from system design to debugging and

maintenance.

[ |
l Product Lines

m
'

CC-LinkIE TSN
MELSEC iQ R

RD78GHV
RD78GHW

@® Maximum number of control axes:
128 axes/module (RD78GHV)
256 axes/module (RD78GHW)

@ Minimum operation cycle *': 31.25 ps

@ ST language program capacity:
Built-in ROM max. 64 MB
+ SD memory card

® Compatible servo amplifiers

[ MR-J5-G | MR-J5D-G4 |

RD78GHV/RD78GHW are designed with a quad-core
processor that enables higher-speed control. These Motion
modules can be directly programmed to distribute load
control with PLC CPUs.

This ensures that performance will not be degraded even
when the number of axes is increased.

CC-LinkIE TSN
MELSEC iQ R

series

RD78G4/RD78G8
RD78G16/RD78G32
RD78G64

@ Maximum number of control axes:
64 axes/module (RD78G64)

@ Minimum operation cycle *': 62.5 us

@ ST language program capacity:
Built-in ROM max. 16 MB + SD memory card

@ Compatible servo amplifiers

MR-J5-G | MR-J5D-G4

RD78G4/RD78G8/RD78G16/RD78G32/RD78G64 are designed
with a dual-core processor, and can be programmed to enable
various types of control, such as positioning, synchronous, cam,
speed, and torque control.

*1. The operation cycle varies by the number of control axes and the models.



Servo System Controllers (PLCopen® Motion Control FB Mode) Features

| Inter-Module Synchronization | EEEEA|
@ System expansion is possible by using inter-module
synchronization.
@ Control load distribution among the PLC CPU and the 296 axes x 3 modules = 768 axes
Motion modules is possible, and therefore the number of
axes can be increased without sacrificing performance.

| Improved Performance PLCopen®

The minimum operation cycle of RD78GH in PLCopen® motion control FB mode is approximately 4.1 to 6.2 times faster than that of
the previous models, and the number of maximum control axes is 4 to 8 times more. The data from the servo amplifiers and input/
output signals can be received at high speeds, which reduces the cycle time.

Maximum number of control axes .
2 Approx. 6.2 times faster
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4 times more I
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Features Servo System Controllers (PLCopen® Motion Control FB Mode)

| System Configuration PLCopen®

The Motion Module provides functionality equivalent to a CC-Link IE TSN master/local module *' and executes motion control while
functioning as a master station. This dual functionality results in reduced system costs.

PLC CPU RD78GH/RD78G

RD78GH: up to 256 axes, RD78G: up to 64 axes
(slave station: up to 120 stations (including servo amplifiers))

usB
Ethernet MR-J5-G MR-J5W2-G MR-J5W3-G MR-J5-G-RJ

=1 ||

- e |

T —

B WSl I J

Engineering environment

Programmable Controller Engineering Software

MELSOFT GX Works3

Linear servo motor Direct drive motor

CC-LinkIE TSN

SO JL i

Inverter Master/local module *? GOT2000 *2

FR-A800-GN (local station)

Ethernet switch

‘ l-ﬂ-ﬂ'

Rotary servo motor

Profile mode

Inverter
FR-E800-E*?

TCP/IP device TCP/IP device TCP/IP device

*1. Compared to the master/local module, the Motion modules are not provided with the following functions: sub-master station, local station, multi-master
configuration, backup/restore function, and data communication function between general stations.

*2. Future support planned
*3. When connecting FR-E800-E to RD78G, set the communication speed of CC-Link IE TSN to 100 Mbps.



Servo System Controllers (PLCopen® Motion Control FB Mode) Features

[
I Positioning Control

Two types of positioning control are available: single-axis and multi-axis positioning control. I
This variety allows you to meet various control needs.

Item \ Control types ltem \ Control types
Positionin Absolute positioning Linear Absolute linear interpolation
Single-axis 9 Relative positioning . interpolation |Relative linear interpolation
: Multi-axis - - - -
control Homing —— Circular Absolute circular interpolation
JOG operation interpolation |Relative circular interpolation
Multi-axis path control
| Main Control
Linear interpolation Circular interpolation

End point address

I S19]|011U0D) WBISAS OAIBS I

Y
Path No. 3

PathNo.2 ,__Linear__ paih No. 4

Arc Arc

Path No. 1 Path No. 5 I
Linear Linear

Path No. 8 Path No. 6

ArC  pathNo.7 Arc

Linear

X

*1. The multi-axis path control is possible using the buffer mode.

| Programming

Positioning operation can be executed with a PLCopen® Motion Control FB or a Mitsubishi Electric's original function block. Various
pattern