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Disclaimer

This book applies to the Mitsubishi Electric Corporation product components and to all subsequent releases and
modifications until otherwise indicated in new editions. Make sure you are using the correct edition for the level of the

product.

MITSUBISHI ELECTRIC CORPORATION PROVIDES THIS BOOK "AS IS," WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITYOR FITNESS FOR A
PARTICULAR PURPOSE.

This book could contain technical inaccuracies or typographical errors. Changes are made periodically to the information
herein. Mitsubishi Electric Corporation may make improvements and changes at any time to the product(s) and/or

program(s) described in this book.
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Further Reading Reference List

MELSERVO-J4 Servo MR-J4-A-TM Amplifier Instruction Manual (EtherCAT) SH(NA)030208
MELSERVO-J4 Servo MR-J4-A-TM Amplifier Instruction Manual SH(NA)030193
MR-J4 Servo Amplifier Instruction Manual (Troubleshooting) SH(NA)030109
MELSERVO Servo Motor Instruction Manual (Vol. 3) (Note 1) SH(NA)030113
MELSERVO Linear Servo Motor Instruction Manual (Note 2) SH(NA)030110
MELSERVO Direct Drive Motor Instruction Manual (Note 3) SH(NA)030112
MELSERVO Linear Encoder Instruction Manual (Note 2, 4) SH(NA)030111
EMC Installation Guidelines IB(NA)67310

Note 1. It is necessary for using a rotary servo motor.

2. It is necessary for using a linear servo motor.

3. It is necessary for using a direct drive motor.

4. It is necessary for using a fully closed loop system.
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Chapter 1 Introduction

This document describes the details setup procedure to run a MR-J4-TM EtherCAT (CoE) Servo Amplifier using Omron NJ
series PLC. The MR-J4-TM servo amplifier supports as a slave station compliant with CANOpen application protocol over
EtherCAT (CoE) standards and supported various control mode which is compatible with the CiA 402 drive profile. MR-J4-

TM servo amplifier can operate rotary servo motors, linear servo motors, and direct drive motors as well as third party

motor.

An example of the typical system connection is shown in the Figure below:

Sysmac Studio 1.15
Omron NJ series PLC:
NJ501-1300 FW: Version 1.11 or later

Mitsubishi MR-J4-TM EtherCAT servo

Amplifiers

1
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The below picture is shown an example of sink I/O signal connection of MR-J4-TM

Senvo amplifier

. 10 mor less 10 m of less
Main circlit
power supply. CN3 Ch3 24vDC
Forced stop 2 T'_“I._ EM2 | 20 3 |oocoml— |7
Forward rotation Foe .
stroke end LsP | 2 132 |MBR _d b. Electromagnetic brake
Reverse rotation e
stroke end LSN | 12 a9 |INP I In-position
Proximity dog ¢———————— 1pOG | 19 L]
Touch probe 1 _ TPR1| 10 15 |ALM —ﬂg Malfunction
Touch probe 2 ¢— - TPR2| 1
:I picoMm| 5 6 | LA i~ Encoder A-phase pulse
24V DC 16 | LAR|— . (differential line driver)
| |
7 | LB Encoder B-phase pulse
Ec?r:'ls[?l._rl?t:;lr USE cable 17 |LBR :m:{diﬁerermal—[l]ine driﬁ'fer]
MR Configurator2 MR-J ?;'_JD%EI%BLBM 5 Lz : ! : s Encoder Z-phase pulse
/—-\ | :|GN5 RN : |, (differential line driver)
@- * 1 | LG : i+ Control common
4 |MO1 Analog monitor 1
1| LG +10V DC
| |
14_|MO2}++3+—*Analog monitor 2
}2___'1 +10V DC
Short-circuit connector (| |cna  [Plate] SD
{Facked with the servo s, _|
Controller amplifier) 2 morless
SLOT b "
Metwork
module
&=

Note: user can omit the I/O wiring by using servo parameter setting

MITSUBISHI
ELECTRIC
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The following system configuration shows an example using MR-J4-200TM or less

R

Powear supply |-
Molded-cass

circult breaker
(MCCE)

CHNS

Magneti:
contachar
(MC)

Network module dependence

Line noise
fiter
(FR-BSFD1)

To safety raiay or MR-J3-D0S
safaty Ingic wilt

Junction terminal
bilock

0

Power facior

mproving DC —
reachor R
(FR-HEL) P4
P
Regenerative & =
opfion o A
c
L1t r
r A
L21
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Chapter 2 Preparation

Assumed user has a PC with installed Sysmac Studio version 1.15. Use the Sysmac Studio to set the EtherCAT salve node

address for MR-J4-TM servo amplifier. By default the station alias address of MR-J4-TM is zero. Before establish the
communication need to be set the slave node address by Sysmac Studio.

2.1 Slave address setting

Assumed Servo amplifier and motor wired properly, Servo amplifier power is ON and Ethernet cable is connected
between the servo amps and built-in EtherCAT port on NJ Series PLC. Please see the following step.

1) Copy the ESI file in XML format file into the folder directory=> [C:\Program Files\OMRON\Sysmac

Studio\lODeviceProfiles\EsiFiles\UserEsiFiles See image below for reference.

| . % OMROM » Sysmac Studic » IODeviceProfiles » EsiFiles » UserEsiFiles - Search Use.. O
- .

Organize « Include in library - Share with = Mew folder == i @

Ho= W

r

MName Date medified Type

Fs

',f:;’ Favorites

B Desktop || MELSERVO MR_J4_TM 6/9/2016 832 AM ¥ML Document
4 Downloads

“El Recent Places

= Libraries
@ Documents

J' Music

[E] Dirtiirar
l 1 itemn

2) Start the Sysmac Studio and create a new project with controller and firmware version setting

=) Project Properties

Project name New Project

Author
Fi Open Project

Comment

Type Standard Project

- ——— |1} "
A Online 5 Select Device

~ 5 Category Controller
‘, Connect to Device

Device NSO

Version 111

m License

1
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3) go online with the Controller
| ] New Project - MEA120301_

File Edit View Insert Project Controller Simulation Tools Help

|* a & a|=s« S 2 A D

Multiview Explorer Toolbox

-0
NEATE0301 CRU | | ‘ ¥
E -
(M Configurations and Setup
>

Output LR W Controller Status

ONLINE 192.168.250.1
ERR/ALM RUN mode

H Filter & T A il

4) Double-click on [EtherCAT] under Configurations and Setups on the Multiview Explorer
| 85 New Project - MEALZ0301 e el e

File Edit View Insert Project Controller Simulation Tools Help
K @G @ |= ;@ 2 A0 |

Multiview Explorer -1 m Toolbox 1

-

| l | N ide Address|Network configuration All vendors -

MEA120301_CPU v
Jen name Yakc [Aigoups |
M Configurations and Setup

Model name Master

Product name Master Input Keyword

Number of Slaves 0 B Show all versions
PDO Communications Cycle 1000
Reference Clock Mot exist hﬂ(;ii‘ézzgl _Rw::‘i_r :
Total Cable Length 1000 2 e e

Fail-soft Operation Settina Fall-soft operation I:I DTEETEnT [l
r Device name

p
[ Terminal Coupler

I:I NX-ECC203 Rev:13

Set a name for the master.

Model name :
' 'I Product name
= Poiio_.1n

~ 1 X Controller Sta -1

| & Programming

Output

ONLINE 192.168.250.1
ERR/ALM RUN mode

H Filter

2
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5) Then Right-click the EtherCAT master that is displayed in the Edit Pane and select Write Slave Node Address.

|
T -

Multiview Explorer -

All vendors v
MEAL20301 CPU ¥ S
03 Confiuraionsand Seue T —
=

[ Terminal Coupler

Master
2 B Show all versions
1000

Not exist

1000

Fail-soft operation

| l | Node Address|Network configuration

NX-ECC201 Rew:12
NX-ECC201 EtherCAT coupler|
I:I NX-ECC202 Rev:1.2

I:I NX-ECC203 Rev:13

Model name : NX-ECC
'S Programming

=

Output Controller

ONLINE 19; 250.1
Lutnpare anu merye wias s . " ERR/ALM RUN mod:
Get Slave Serial Numbers

Display Diagnosis/Statistics Information
ay Production Information
ay Packet Monitor

B Fiker ay ESI Library

6) The Slave Node Address Writing Dialog Box is displayed. If there are slaves for which the node address is not set

(i.e., for which the present value is 0) or if there is more than one slave with the same node address (indicated by

“|»

), change the set values of the slave addresses.

||| Slave Node Address Writin [T =)
= S
|

Present valuelSet valuel Actual network configuration

= “ Master

_§ | MR-14-TM Rev:0x00020001

Node addresses are set for slaves.
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. In other cases, the addresses
set here are applicable.

Cancel

3
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7) Change the salve address and then click the Write Button

Slave Node Address

Present value!Set valuel Actual network configuration

= “ Master

I lMR-M—TM Rev:0x00010000

MNode addresses are set for slaves.
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. In other cases, the addresses
set here are applicable.

Write Cancel

-
Slave Node Address Writing M

Mode addresszes are written to the slaves.

[

- o
Slave Mode Address Writing ﬁ

Writing node addresses to slaves was successfully completed.
Cycle the power supply to the slave to reflect the settings.

e -

8) Then click Close. You may need to connect one amplifier at a time to change the slave node address.

4
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2.2 Configuring Axes

In this section shows how to add MR-J4-TM servo and configure as motion control axis.

1) Right-click Axis Settings in the Multiview Explorer and select Axis Settings from the Add Menu.
File Edit View Insert Project Controller Simulation Tools Help

MEA120301_CPU Master
. Master

Ll Configurations and Setup
W i EtherCAT ! l MR-J4-TM Rewv:0x00010000
J4-TM (E0D1)

/O Map

ontroller Setup

k- Axis Settings

& Cam Data
[* Event Settings Auxis Setting Table

2) Rename the Axis to JATM_AX1 which will be use in the program.
3) Right-click an axis in the Multiview Explorer and select Edit from the menu

Ormrontu- 4T Sampie - MEAT20301.CPU Sy Stucro

File Edit View Insert Project Controller Simulation Tools Help

Multiview Explorer

-~ 1
‘ l | Node Address|Network configuration

Master
__Master

MEA120301_CPU v

b4 Configurations and Setup

i EtherCAT
L - Model : MR-M-TM (E001)
Expansion Racks
/O Map

ontroller Setup

MR-J4-TM Rewv:0x00010000

Operation Settings
Built-in EtherNet/IP Po

Delete

Rename

b4 Programming
1 ¥ i@ POUs
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The Axis Basic Settings are displayed in the Axis Parameter Settings Tab Page.

Edit  View Insert Dﬂ\}nﬂ Cantroll S lati: Tools le.:a I

Asxis number
Auis use Used axis v

Axis type | Virtual servo axis v

Feedback control N
Input device 1 \ Channel
Input device 2 Channel
Input device 3 Channel
Output device 1 Channel
Output device 2 Channel
Output device 3 < e Channel

p Detailed Settings

4) Select Servo axis in the Axis type Box and MR-J4-TM in Output Devicel
T JATM_AXL (0) x

Axis number
Axisuse  Used aas
Auds type Servo axis
Feedback control ~ No control loop
Input device 1 <Not assigned>
Input device 2 <Not assigned>
Input device 3 <MNof assigned=
Output device 1 Node : 1 MR-J4-TM({EODL) +
Output device 2 <Not assigned> ¥
- Output device 3 <Not assigned> ¥

p Detailed Settings

5) Click on [ Detailed setting] and choose the PDO Input and output mapping
The following picture shows output PDO mapping from controller to MR-J4-TM
¥ Detailed Settings
Reset to Default

| Function Name Device Process Data

- Output (Controller to Device)

* 1. Controlword Node : 1 MR-14-TM{EDD1)

# 3. Target position Node : 1 MR-I4-TM{EOD1)
5. Target velocity Node : 1 MR-14-TM(EDOT)
7. Target torque Node : 1 MR-14-TM{EOD1)
9. Max profile Velocity Node : 1 MR-I4-TM{EOD1)
11. Medes of operation MNode : 1 MR-J4-TM{EDD1)
15, Positive torque limit value ~ Node : T MR-M-TM{EDOT)
16. Negative torque limit value  [Node : T MR-J4-TM{EODT)

6040h-00.0{Receive PDO Mapping_Controbword_6040_00)
607AR-00.0{Receive PDO Mapping_Target position_607A_00)
60FFh-00.0{Receive PDC Mapping_Target velocity_60FF_00)
6071h-00.0{Receve PDO Mapping_Target torque_6071_00)
2D20h-00.0(Receive PDO Mapping_Veloaty imit value_2D20_00)
6060h-00.0{Receive PDO Mapping_Modes of operation_6060_00)
G0EDh-00.0{Receive PDU Mapping_Positive torque limit value_60E0D_D0)
G0ETh-00.0(Receive PDO Mapping_Negative torque limit value_60EL_00)

d 4 4 4 4] 4] 4 4
a 4 4 4 4] 4] 4] 4

I e G Node 1 VR-E T -

44, Software Switch of Encoder’s | <Not assigned> A

6
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The following picture shows Input PDO mapping from MR-J4-TM to controller
- Input (Device to Controller)

* 22, Statusword Node : 1 MR-J4-TM(EDO1)

Position actual value Node : 1 MR-M-TM(EOOT)

Velocity actual value Node : 1 MR-J4-TM(EDO1)

Torque actual value Node : 1 MR-J4-TM(EDO1)

Modes of operation display [ Node : 1 MR-J4-TM{EOOT)

6041h-00.0{Transmit PDO mapping_Statusword_6041_00)
6064h-00.0{Transmit PDO mapping_Position actual value_6064_00)
E06Ch-00.0(Transmit PDO mapping_Velocity actual value_606C_00)

607 7h-00.0{Transmit PDO mapping_Torque actual value_6077_00)
6061h-00.0{Transmit PDO mapping_Modes of operation display_6061_00
E0E9h-00.0({Transmit PDO mapping_Touch probe status_60B9_00)
E60BAh-00.0(Transmit PDO mapping_Touch probe posl pos value_60BA_(
B0BCh-00.0{Transmit PD'J mapping_Touch probe pos? pos value_60BC_{

40. Touch probe status Node : 1 MR-M4-TM{EDOD1)

. Touch probe posl pos value 'Node:1 MR-J4-TM(EOOT)
12. Touch probe pos2 pos value Node : 1 MR-J4-TM({E00T)
43, Error code <MNot assigned>

a 4] 4|4 4| 4 4]« 4]«
d 4 4] 4 4 4 4 4

. Status of Encoder's Input Slav <Not assigned>
<Not assigned>

!

Click each of the icons in the Axis Parameter Settings Tab Page.
The settings for each icon are displayed on the Axis Parameter Settings Tab Page
Unit Setting:

Unit of display ] pulse ® mm ® um ® m = degree O inch
¥ Travel Distance

Command pulse count per motor rotation ESRLENTY pulse/rey -—- (1)

O Do mot use reducers

Work travel distance per motor rotation 1.0000 Jyl= T =t ]

Reference: Unit conversion formula
(1) Command pulse count per motor rotation [UDINT]
Work travel distance per motor rotation [LREAL]

Number of pulses [pulse] * Travel distance [Unit of disp

@ Use reducers

In this example is set one rev of motor equal to 1 inch.
Operation setting

¥ Velocity/Acceleration/Deceleration

Maximum velocity " ) inch/s Velocity warning value -
Start velocity inchy/s
Maxdmum jog velocity inch/s
Maximum acceleration inch/s*2 Acceleration warning value -
Maamum deceleration | inch/s"2 Deceleration warning value
Acceleration/deceleration over Use rama acceweration/deceleration (Blending is changed to Buffered) v
Operation selection at Reversing Deceleration stop ¥

¥ Torque

Positive torque warning value - % Negative torque warning value -

¥ Monitor

In-position range 0.0001 ghtay In-position check time -
Actual velocity filter time constant - ms Zero position range -

7
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Other Operation setting:

Immediate stop input stop method Immediate stop
Limit input stop method Immediate stop
Drive error reset monitoring time 200

Maximum positive torque limit 300.0 g

Maximum negative torque limit 300.0 g
Immediate stop input logic inversion Do not invert
Positive limit input logic inversion Do not invert

Megative limit input logic inversion Do not invert

Home proximity input logic inversion Do not invert

& o

¥ Software Limit

Software limits | Disabled i
Positive software limit 2147483647 Wt
Negative software limit 2147483645 Euld)

¥ Following Error

Following error over value
Following error waming value

2.3 Servo Parameter setting:
Set the following servo parameter to run the demo program.
1) PAO1 to 1000 automatic selection for each network
2) PAO4 to 2100 for disable forced stop input

3) PDO1 to 0COO for disable the external limit switches.
4) Then Turn Off and ON the servo amplifier after write these two parameters

Note: Servo parameter can be set via SDO communication or by using MR Configurator2

8
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Chapter 3 Sample Program

Create a sample program under programming section using PLCopen Library MC_Power, MC_Reset,
MC_Home , MC_MoveRelative and MC_MoveJog.

Transfer project to controller and perform the simple motion by turn ON/OFF the bit device of the Function blocks.

1
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Revisions

1) Version 1.0 Issued Date: 07/12/2016

Rev-1
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