Application Note

FESTO

EHMD with Mitsubishi Q-Series PLC
using CMMT-ST through Modbus TCP
Predefined Protocol

This Application Note explains how to integrate & control the EHMD-40-RE-GE
Festo Rotary Gripper Module EHMD using CMMT-ST with EHMD-40-RE-GP
Mitsubishi Q-Series PLC through Modbus TCP Predefined Proto- EHMD-RE-GE-16

colin GX Works2 Programming environment.

The user will be able to control the Festo Rotary Gripper Module
EHMD in point-to-point mode using the sample code provided.
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Introduction

1 Introduction

The main use of this application note is to describe the communication between Festo Rotary Gripper Module
EHMD and Mitsubishi Q-Series PLC through Modbus TCP predefined protocol.

The sample code provided in this application note allows the user to control the EHMD device in the following
options:
1. EHMD Gripper Axis Commands
a. Axis Enable
b. Set Homing Reference
c. Jogging & Incremental Jogging
d. Open Close Command through Position & Force Control
2. EHMD Rotary Axis Commands
a. Axis Enable
b. Set Homing Reference
c. Jogging & Incremental Jogging
d. Open Close Command through Revolution, Velocity & Torque Control

The application note has the description for the following:

1. Festo Automation Suite
a. Field bus communication settings between CMMT-ST and Mitsubishi Q PLC
b. EHMD Rotary Axis Configuration
c. EHMD Gripper Axis Configuration
2. PLC (Mitsubishi)
a. Howto setupaPLC program
b. Modbus TCP Predefined Protocol communication settings in GX Works2
c. Configuration of CMMT-ST as Modbus TCP devices
d. Configuration of Predefined Protocol Settings for CMMT-ST Process Data

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10 Page 5 of 82



Introduction

1.1 Software Used

Software Name Software Version
Mitsubishi GX Works2 V1.631H

Festo Automation Suite V2.11.0.657
CMMT-ST Plug-in V2.11.0.663

Table 1.1: Software used

1.2 Hardware Used

Device Name Device Type Version / Firmware
Festo PLC QO3UDVCPU Version Free
Rotary-Gripper Module EHMD-40-RE-GE Version Free

Motor Controller for Rotary CMMT-ST-C8-1C-MP-S0 V36.11.0.3372
Motor Controller for Gripper CMMT-ST-C8-1C-MP-S0 V36.11.0.3372
Motor Cable NEBM-SF1W31-EH-2.6-Q15N-LE-28 |-

Flat Flex Cable NEBM-F1W31-EC-0.3-FIN-DF1W31

Ethernet Cable - Version Free

Table 1.2: Hardware used

9 Note

The EHMD sample code has been created and tested with the Q03UDVCPU.

e The user can use any Q-Series CPU that supports the Predefined Protocol function..

Page 6 of 82 Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10



Introduction

1.3 Topology Overview

9 Note

This application note entirely based on the following Topology Overview configuration as de-

scribed.

o The following Topology Overviews are only for an example to this application note. It may vary
depending on actual user network configuration.

Work Station

Mitsubishi Q-PLC

Ethernet & Modbus TCP Connection
EHMD Connection

L USE

CCLink IE Bhvivmenis

MTSUBSH @
& GETRC _

NETGEAT

Ethernet Switch

EHMD-40-RE-GE

i

CMMT-ST for EHMD
Rotary & Gripper Axes

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10 Page 7 of 82



Hardware Configuration

2 Hardware Configuration

2.1 Product Overview

2.1.1 EHMD-40-RE-...

Product design EHMD-40-RE-GP/-GE/-GE-16

1 | Pneumatic gripper drive 7 | Warning: hot surface

2 | Pneumatic port 8 | Product labelling

3 | Slot for sensor 9 | Rotating short-stroke gripper

4 | Electrical connection: motor and 10| Gripper jaw with bottom guide
encoder _ _

5 | Electric gripper drive with 11| Rotating long-stroke gripper
encoder Gri . ith | euid

6 | Electric rotary drive with encoder 12| Gripper jaw with lateral guide

Page 8 of 82 Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10



Hardware Configuration

2.1.2 EHMD-50-RE-GE

Through-hole for motor cable and encoder
/@n cable

Electric gripper drive with encoder
Product labelling
/ Warning: hot surface

Electric rotary drive with encoder

-]
VA

IE' Rotating long stroke gripper
Gripper jaw with lateral guide

Product design EHMD-50-RE-GE

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10 Page 9 of 82



Hardware Configuration

2.1.3 CMMT-ST-...-MP-S0

EINE

Connections of the CMMT-ST-C8-1C-MP-S0

Functional earth connection with [X6] motor connection

label ,
E [X1C] connection for the reference

[XF1 IN]RTE interface port 1 IEI Sheet metal for connecting the

cable shield and strain relief
[X18] standard Ethernet [X9] load and logic voltage
[X1A] I/0 interface (underneath)

(][ ][=][w][~] [=]

[X2] encoder connection

Page 10 of 82 Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10



Hardware Configuration

2.2 EHMD Module Configuration
2.21 CMMT-ST-...-MP-S0 IP Address Configuration

9 Note

e Before starting the IP address configuration of the CMMT-ST, ensure that the hardware connec-
tion is established as shown in the Topology Overview (Refer Chapter 1.3).

Step 1

m Festo Automation Suite

Open the Festo Automation Suite software (Windows Start >> Festo Software >> Festo Automation Suite).

Step 2
A gn - DO x
AUTOMATION SUITE FESTO
Recent Projects How Do You Want to Start?
s Last Used Pl’oject Always perform this action on startup
Open the last used project to continue working
New P roject Always perform this action on startup

Create a new project for setting up device parameters or programming a controller

& Import Data

Import device data from a project archive o a dimensioning software like . g. PositioningDrives or Handling Guide Online

Always perform this action on startup

Q Device Scan

Scan for Festo devices in the network without creating a project

Install Device Plug-ins
Install device specific plug-ins in order to use the devices in a project

Install CODESYS Extension

) Browse Local Files

Click on Device Scan button from start screen.

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10 Page 11 of 82



Hardware Configuration

Step 3

r 1
AUTOMATION SUITE 4 Q @ & gn - D x
== New Project FESTO
Device Scan
Device Name © €O > Rotary-40-GE (X18)
Status Device Name Device Type Address Subnet Mask | Firmware CMMT-ST-C8-1C-MP-S0
192.168.1.10
Rotary-40-GE (X18) CMMT-ST-C8-1C-MP-50 255.255.255.0 36.11.03372 o
=
Rotary-40-RE (X18) CMMT-ST-CB-1C-MP-50 192.168.1.11 255.255.2550  36.1103372 &
s
© » cexECECMIER CPX-E-CEC-M1-EP 192.168.05 255.255.2550  3.3.8-96Bce3d31.20231019 ¥ '
Actions
I Device Details
Identification
Firmware
o Network Settings
Device Name

Open Device Web Page
Support

Add to Project

\ New Project | Cydic diagnosis activated Festo Automation Suite Provide Feedback,

1. Select any CMMT-ST from the List View in the Festo Automation Suite. For this application note, CMMT-
ST for EHMD Gripper module is selected.
2. Click Network Settings in the action window.
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Step 4

> Rotary-40-GE (X18)

CMMT-5T-C8-1C-MP-50

o Network Settings

The device might reboot automatically when the new settings are activated!

192.168.1.21
<
#{ 2
=
< Actions Network Settings
DHCP: Enable
Address: 192.168. 0 . 10

Subnet Mask: | 255 _ 255 | 255 |

Gateway: 0 0.0 .

L
Activate New Settings 2

Enter the IP Address & Subnet Mask value for the CMMT-ST as per requirement.
Click on Active New Settings button to assign the entered values to the module.
Click on OK button to reboot the device.

Click on OK button to close the confirmation window.

A W N -

9 Note

o Network settings updated successfully

Updating the device was successful. The device reboots automatically if necessary and changes will
take effect immediately.

Hardware Configuration

Cancel

e Ensure that the CMMT-ST device IP address is within the same subnet as the PLC and workstation

IP addresses. The above network configuration supports up to 255 devices.

e Repeat the above steps for configuring IP address of the CMMT-ST for EHMD Rotary module.

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10
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Hardware Configuration

2.2.2 Creating a New Project with Motor Controller

.

___ AUTOMATION SU & togn - 0O x
New Project b ‘ Q e FESTO
Project

Navigator < | Topology Editor —_ 100% &£ i > m Q

Device Catalog

CMMT-ST-C8-1C-MP-50

a X CMMT-ST e

Search Results

4 devices are found
EHMD-40- EHMD-40- CMMT-ST-C8-1C-EC-508084005
------- 0
RE GE
CMMT-ST-C8-1C-PN-...8084004

CMMT-ST-C8-1C-EP-503084006

CMMT-ST-C8-1C-MP... 8163946

\ New Project Festo Automaticn Suite Provide Feedback,

Click the Project Section button.

Search for CMMT-ST device.

Select the CMMT-ST-C8-1C-MP-S0 device from the available search results.

Click the Add Device button to add the selected device to the Topology Editor window.
EHMD requires one CMMT-ST per axis, so the user must add an additional CMMT-ST.
Rename the CMMT-ST drives as required to distinguish the each axis controller.

oV W
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Hardware Configuration

2.2.3 EHMD Rotary Axis Configuration

9 Note

e Rotary and Gripper Axes must be configured separately with two independent motor controllers.
e EHMD Gripper Axis Configuration is shown on Chapter 2.2.4.

Step 1
___ AUTOMATION SUITE & gn - D x
= New Project* ‘ Q e FESTO
Project
Navigator < | Topology Editor —_— 150% & i > W Q
I EHMD-40-RE Device Details
EHMD-40-GE EHMD-40-RE

©

Overview

I Device Details
Support
EHMD-40- EHMD-40-
RE GE

_ Open Plug-in

\ New Project” | EHMD-40-RE Festo Automation Suite Provide Feedback,

1. Select the Motor Controller for EHMD Rotary Module from Topology Editor window.
2. Click the Open Plug-in button to open the configuration.

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10 Page 15 of 82



Hardware Configuration

Step 2

m al
__ AUTOMATION SUITE x A Login = o x
— s Q e EHMD-40-RE FESTO

PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-RE
CMMT-5T-C8-1C-MP-50 = ct
Path: 192.168.0.1 SOnnee
Parameter Pages < Drive Configuration E° B2 > Device Details
I Drive Configuration H CMMT-ST-C8-1C-MP-50
Device Settings a Start First Setup
Energy Recovery 1] Start the first setup wizard, whict step:
Application Data
» Fieldbus
= Manual Setup...
»  Profiles a Close this dialog and start the drive configuration manually.
Digital 1/0 |
Encoder Interface ]
. . . . . .

Click the Start First Setup... option from Drive Configuration window.

Step 3

r . ) al
__ AUTOMATION SUITE x lgh - 0 X
= s # Q @ EHMD-40-RE FESTO

(— First setup
. - . Z e
0
. T
Drive Configurati...
Please Select the Components of Your Drive System i ]
-
J CMMT-5T-C8-1C-MP-50 Maximum Current  Intermediate Circuit Voltage ~ Supply Voltage  Ext. Brake Resistor P
8163946 2000 A 48.00 vV 4800V Deactivated
Servo drive
Select Motor x Select Motor *
o
+ Please enter a search phrase M
and/or select a device from the @ Orcercade Integy or for EHMD-40-RE
Motor st below. 5340814 a743 . 4788875
i Part rumber  ——
3STPLEN
p— ] = -
—
% EHMD e
s
Search Results 4 Search Results Selected Component
o EHMD-40-..-GE 4788875
o Activation virtual drive Active
EHMD-40-.-GE-16 8099502
Mator type Stepper motor (1)
Mounting Kit EHMD-40-RE 4783875 o
Holding Brake No
EHMO-40-RE-GP 4790698
= Rated voltage 2400 V
= EHMD-50-..-GE 8176191
Maximum rotation
EHMD-50-RE 8176191 velocity 50000  r/min
Finish
Rated velacity 50000 r/min
o New Project” | (Plug-in: CMM1 Festo Automation Suite Provide Feedback,
Maximum current 090 Ams
Rated current 090 Ams
Standstill current 090 Ams

Click the Motor or Axis option to add the axis component.

Search for EHMD motor component.

Select EHMD-40-RE motor from the available search results.

After selecting the motor click the Apply button to add the motor to the project.

M) WN -
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Step 4

Hardware Configuration

A logn - 0O x

AUTOMATION SUITE x
= P #A Q @ EHMD-40-RE FESTO
(— First setup
" - » ~ =
fe
- anm +
Drive Configurati Device Settings Fieldbus Application Data Hardware Switches Homing Method Software Limits
Please Select the Components of Your Drive System i}
J CMMT-ST-CB-1C-MP-50 Maximum Current  Intermediate Circuit Voltage  Supply Voltage  Ext. Brake Resistor /0
8163946 2000 A 4800V 2400V Deactivated
Servo drive
—
-|- Integrated Motar for EHMD-40-RE Type Holding Brake  Encoder Protocol  Encoder Type  Voltage  Virtual Mode o
Stepper motor (1) No Incremental (4) Singleturn (1) 2400V Deactivated
Motor
EHMD-40-RE Axis Size  Position Range / =
& 4738875 40 100r o
Axis
. __
@ Axis Integrated Mounting Kit Type Gear Ratio o
- Axial 11
Mounting Kit
= No gear configured
Next Finish
\ New Project* | (Plug-in: CMMT-ST Plug-in V2.10.0.103) [Operator (30) Festo Automation Suite Provide Feedback,

The added EHMD Rotary Axis will be displayed as shown above image. Click the Next button for next level of

configuration.

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10
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Hardware Configuration

AUTOMATION SUITE & gn - 0O X
= A Q 0 EHMD-40-RE x
New Project* FESTO
« First setup
. - » ~ =
Ze
- m +
Drive Configurati tt Fieldbus Application Data || Hardware Switches || Homing Method Software Limits
Enable Servo Drive
Activation via | 110 and fieldbus (0) E o
Supply Voltage
Mains voltage 2400 | = o
External Brake Resistor
External Brake Resistor None (0) w7
Resistance J 600 0
Power dissipation J 6000 W
Limit value pulse energy monitoring J 000 J
\ New Project” | (Plug-in: CMMT-ST Plug-in V2.10.0.103) [Operator (30) Festo Automaticn Suite Provide Feedback,

1. Select the required Enable Servo Drive method from Activation via drop-down list. For this application
note, 1/0 and Fieldbus method has been selected.

2. Select the appropriate Supply Voltage for the motor controller via Mains voltage drop-down list. Refer
to the note below.

3. Click the Next button for next level of configuration.

9 Note

Possible supply voltages for Rotary-Gripper EHMD module:

e 24V for EHMD-40 Rotary-Gripper unit.
e 24V or48Vfor EHMD-50 Rotary-Gripper unit.
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Step 6

— AUTOMATION SUITE
= NewProject* ‘ Q o
&« First setup

Drive Configurati. Device Settings

Fieldbus Configuration

RTE Configuration (user defined)

EtherNet/IP - ModbusTCP configuration

Telegram selection

Activate DHCP

IP address

Subnet mask

Gateway address

EHMD-40-Rotary

F Application Data H.wm.‘:ﬁ'?‘,wu\ hes

Homing Method

Hardware Configuration

M lgn - O x

FESTO

+ Te

Software Limits

o EtherNet/IP - ModbusTCP (3)  ~

o Telegram (111)

Active

E 192 . 168
255 255

0 21
255 0
0 0

1. Select EtherNet/IP - ModbusTCP as a Fieldbus Configuration via RTE Configuration (user defined)

drop-down list.

Select Telegram (111) as a Telegram Selection via Telegram selection drop-down list.
3. Enter the required IP Address & Subnet Mask for EtherNet/IP — ModbusTCP configuration settings.
4. Click the Homing Method menu option to define the Homing Method of the rotary axis.

Step 7

__ AUTOMATION SUITE
= # Q 0
&« First setup

Drive Configurati Device Settings

Homing Method

Method

Nominal current limit value scaling factor

Move to axis zero point after homing

L New Project* | (Plug-in: CMMT-ST Plug-in v2.10.0.103) Operator (30)

EHMD-40-RE

Fieldbus

Application Data || Hardware Switches

- +

Actual position with zero
pulse in negative
direction (33)

Index L1

o v| Active

A togn - O x
FESTO
+ e
Software Limits
020
Bac Finish
Festo Automation Suite Provide Feedback

1. Select Actual position with zero pulse in negative direction (33) as a Homing Method via Method

drop-down list.

Select the Move to axis zero point after homing checkbox.

3. click the Next button for next level of configuration.
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Hardware Configuration

r al
AUTOMATION SUITE A gn - O x
= % Q @ EHMD-40-RE =
== New Project* FESTO
&« First setup
. - ® . =
“e
s
. ans +
Drive Configurati Device Settings Fieldbus Application Data || Hardware Switches || Homing Method
Software Limits
Axis zero point offset 000 | r o
Software limit positions active o Active
L New Project” | (Plug-in: CMMT-ST Plug-in V2.10.0.103) Operator (30) Festo Automation Suite Provide Feedback

1. Enter the Axis zero point offset value as Zero for the EHMD Rotary Axis.
2. Ensure that Software limit position active checkbox is unselected.
3. Click the Finish button to complete the configuration.
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Hardware Configuration

Step 9
-
AUTOMATION SUITE x
P A Q @ EHMD-40-RE
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-RE Network X

CMMT-ST-C8-1C-M

1|192.16 1 -
et Please enter the device's IP address or select a device from 192.168. 0 . 11

| the list below:
Parameter Pages 1 1
| Metwork Disable filtering £
I Drive Configuration
Status Identify Device Name Device Type Address
Device Settings
Energy Recovery Rotary-40-GE (X18) CMMT-5T-C8-1 192.168.0.10
Application Data o Rotary-40-RE (X18) CMMT-ST-C8-1...  192.168.0.11 ‘
|
»  Fieldbus
b Profiles
Digital I/0

Encoder Interface
F o Axis 1

Parameter List

1. Click the Ip address Path option from tool bar.
2. Select the correct motor controller for the EHMD Rotary axis.
3. Click the Apply button to assign the Path address.

Step 10

.
AUTOMATION SUITE x
New Project #af Q 0 EHMD-40-RE
PARAMETERIZATION CONTROL DIAGNOSIS

EHMD-40-RE

CMMT-ST-C8-1C-MP-50 Connect
Path: 192.168.0.11 SHEE

Click the Connect button to establish the communication.
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Hardware Configuration

Step 11

0 Parameter Synchronization

The following parameters mismatch. Please choose whether you want to transfer the parameters from the project to the device or vice versa.

1D Name Value in project Unit Value on device Unit
v /Axist group[0] (2)

P1.1206.0.0 Length motor cable 0.00 m 5.00 m

P1.1209.0.0 Mains voltage 2400 v 48.00 v
~  /Axis1/Auto tuning parameters group[0] (5)

P1.8611.0.0 Start value position controller amplification gain ~ 1.00 48.29192

P1.8612.00 Start value velocity controller amplification gain 0.001 0.01601408

P1.8613.0.0 Start value velocity controller integration constant  1.00 1465149

P1.8620.0.0 Number of identifications for averaging 8 2

P1.8632.0.0 Maximum velocity during validation movement 240.00 r/min 210.00 r/min
¥  /Axis1/CiA402 group(0] (1)

P1.1128057.0. Motor type CiA402 32767 8
¥ /Axis1/CiA402 motion group(0] (5)

P1.88817.0.0 Positioning option code CiA402 0 1

P1.526799.0.0 Torque slope CiA402 1.00 0.0500499

Cancel

Click the Write to device button in the Parameter Synchronization window.

Step 12

-
—_ AUTOMATION SUITE
= o Project #af Q 0 EHMD-40-RE
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-RE
0 CMMT-ST-CB-1C-MP-50 )
. ) Disconnect
Path: 19

Connected

The status of the motor controller changes from Disconnected to Connected.
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Connected Device

Identify
Device Name
Device Type
IP-Address
Product key
Plug-in version

Firmware version

W

Rotary-40-RE
CMMT-ST-C8-1C-MP-...
192.168.0.11
FSTSZ6NS04R
2.10.0.103

36.11.0
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Hardware Configuration

Step 13

AUTOMATION SUITE

— an x
—  New Project* ‘ Q o EHMD-40-RE
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-RE

A8

CMMT-5T-C8-1C-MP-50 . i
Disconnect . ’ )
Path: o

o Device is reinitialized

Do you want to reinitialize the device?

o Yes No

Click the Reinitialize button to reinitialize the motor controller.
2. Click the Yes button to confirm the reinitialization of the motor controller.

Step 14
AUTOMATION SUITE x
e Project! ®f Q © EHMD-40-RE
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-RE

CMMT-ST-C8-1C-MP-50

Path: Disconnect - ’ D C

L4
]

Click the Store on Device button to store all the parameters in the motor controller memory.

9 Note

e The triangle warning symbol on the buttons indicates action required.
e All the modified parameters will automatically erase from the motor controller during power re-
start if the modified parameters are not stored in the motor controller.
It’s mandatory to reinitialize the motor controller for some parameter modification. If the motor

controller is not reinitialized, then the motor controller performance remains the same as the pre-
vious configuration.
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Hardware Configuration

2.2.4 EHMD Gripper Axis Configuration

Step 1

I ___ AUTOMATION SUITE & gn - o x |
= ewpraect # QA 0 FESTO
Project
Navigator < | Topology Editor —_— 150% > W Q [
EHMD-40-RE Device Details
I EHMD-40-GE EHMD-40-GE
Overview
I Device Details
Support
EHMD-4... EHMD-40-
GE
2 Open Plug-in
. New Project* Festo Automation Suite Provide Feedback,
1. Select the Motor Controller for EHMD Gripper Module from Topology Editor window.
2. Click the Open Plug-in button to open the configuration.
Step 2
I ___ AUTOMATION SUITE . A lgn - o x|
= Newproject: # Q @ EHMD-40-GE et
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-GE
e 1216001 S
Parameter Pages < Drive Configuration ¥ Device Details
I Drive Cor H CMMT-ST-CB-1C-MP-S0
Device Settings a - Start First Setup...
Energy Recovery 1] Start the first setup wizard, which gu 0st important parameterization steps

Application Data

n e = Manual Setup...

v Profiles a Close this dialog and start the drive configuration manually.
Digital /0
Encoder Interface 1|

boAxis 1 23
Parameter List 47

| New Project” | (Plug-in: CMMT-ST Plug-in V2.10.0.103) |Opefator (30)

Click the Start First Setup... option from Drive Configuration window.
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Step 3

AUTOMATION SUITE
New Project*

# Q 0

First setup

Drive Configurati..

Please Select the Components of Your Drive System

-4
#
j CMMT-ST-C8-1C-MP-50 Maximum Current  Intermediate Circuit Voltage  Supply Voltage  Ext. Brake Resistor
8163946 20.00 A 48.00Vv 4800V Deactivated
Servo drive
Select Motor x| Select Mator x
Please enter a search phrase 1M
and/or select a device from the @ Order code Integy for EHMD-40-...
Tt below. A s GE
POt AUMDE! 4788875
: e -
-0
——
X EHMD e
Axis
Search Results 4 Search Results Selected Component
o EHMD-40-..-GE 4788875 o o=
o Activation virtual drive Active
EHMD-40-..-GE-16 8099502 B &2
_ Motor type Stepper motor (1)
Mounting Kit EHMD-40-RE 4788875 B a
~ Holding Brake No
EHMD-40-RE-GP 4790608 Ba
= — Rated voltage 2400 V
B EHMD-50-..-GE 8176191 B &=
Maximum rotation
EHMD-50-RE 8176191 B @ velocity 150000  r/min
Rated velocity 100000  r/min
 New Project | (Plug-in: Chn] |
Maximum current 050 Amms
Rated current 050 Amms
Standstill current 050 Ams

EHMD-40-GE

Hardware Configuration

A gn - O x
FESTO
~
o
7 0

Festo Automation Suite Provide Feedback;

N WN -
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Click the Motor or Axis option to add the axis component.
Search for EHMD motor component.
Select EHMD-40-...-GE motor from the available search results.
After selecting the motor click the Apply button to add the motor to the project.
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Hardware Configuration

Step 4
A on - O x |

-
—_  AUTOMATION SUITE v
= Newbroect # Q @ EHMD-40-GE P
&« First setup
. - . - =
“e
o aas +
rive Confi Device Settings Fieldbus Application Data || Hardware Switches || Homing Method Software Limits
Please Select the Components of Your Drive System i ]
f
J CMMT-ST-C8-1C-MP-50 Maximum Current  Intermediate Circult Voltage  Supply Voltage  Ext. Brake Resistor 7 0
8163946 20,00 A 4800V 4800V Deactivated
Servo drive
—m
-{- Integrated Motor for EHMD-40-__.-G Type Holding Brake  Encoder Protocol  Encoder Type  Voltage  Virtual Mode e
Stepper motor (1) No Incremental (4) Single turn (1) 2400V Deactivated
Motor
EHMD-40-..-GE Axis Size  Feed Constant  Working Stroke / =
[ 4788875 40 1.48 mm/rev 7.00 mm L]
Asis
. __»
@ Ruxis Integrated Mounting Kit Type Gear Ratio o
[ Bl ] Aoial 111
Mounting Kit
= No gear configured
Festo Automation Sulte Provide Feedback]

(Plugr-ire CMMT-ST Plug-in v2.10.0.103) Operator (30)

The added EHMD Gripper Axis will be displayed as shown above image. Click the Next button for next level con-

figuration.
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Step 5
" 5
AUTOMATION SUITE - Lno o=z B =
= NewProject* * Q e EHMD-40-GE FESTO
&« First setup
' - » - =
Te
'
L] LL L] +
Drive Configurati.. e Sett Fieldbus Application Data || Hardware Switches || Homing Method Software Limits

Enable Servo Drive

Activation via ) | O and fieldbus (0) - o

Supply Voltage

Mains voltage 24,00 EI v o

External Brake Resistor

External Brake Resistor None (0) hd

Resistance ; 600 0O

Power dissipation J 6000 W

Limit value pulse energy monitoring ) 000 J

Back Finish
. New Project™ | (Plug-inc CMMT-ST Plug-in v2.10.0.103) |Operator (30) Festo Automation Suite Provide Feedback

1. Select the required Enable Servo Drive method from Activation via drop-down list. For this application
note, 1/0 and Fieldbus method has been selected.

2. Select the appropriate Supply Voltage for the motor controller via Mains voltage drop-down list. Refer
below note.

3. Click the Next button for next level configuration.

9 Note

Possible supply voltages for Rotary-Gripper EHMD module:

e 24V for EHMD-40 Rotary-Gripper unit.
e 24Vor48Vfor EHMD-50 Rotary-Gripper unit.
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Hardware Configuration

Step 6

__ AUTOMATION SUITE

= NewProject EHMD-40-Rotary

A Q @

&« First setup

Drive Configurati. Device Settings Fiel

Fieldbus Configuration

RTE Configuration (user defined)

Telegram selection

Activate DHCP

IP address

Subnet mask

Gateway address

L New Project” | (Plug-in: CMMT-ST Plug-in V2.11.0663) Operator (30)

1. Select EtherNet/IP - ModbusTCP as a Fieldbus Configuration via RTE Configuration (user defined)

drop-down list.

Application Data || Hardware s,ﬂ es

©

o Telegram (111)

Active

Homing Method

A Login

4 -«

Software Limits

EtherNet/IP - ModbusTCP (3) ~

E 192 . 168 .
255 . 255 .

0 22
255 0
0 0

Festo Automation Suite

- O x

FESTO

Finish

Provide Feedback,

Select Telegram (111) as a Telegram Selection via Telegram selection drop-down list.

3. Enterthe required IP Address & Subnet Mask for EtherNet/IP — ModbusTCP configuration settings.

Click the Homing Method menu option to define the Homing Method of the rotary axis.

Step 7

— AUTOMATION SUITE
= New Project*

«

#t QA @

EHMD-40-GE

First setup

Drive Configurati Device Settings Fieldbus

Homing Method

Method

Nominal current limit value scaling factor

Maove to axis zero point after homing

L New Project” | (Plug-in: CMMT-ST Plug-in v2.10.0.103) (Operator (30)

Application Data || Hardware Switches

A Login

+ -

Software Limits

Negative stop (-17) —

Festo Automation Suite

1. Select Negative stop (-17) as a Homing Method via Method drop-down list.
2. Select the Move to axis zero point after homing checkbox.
3. click the Next button for next level configuration.
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= o x

FESTO

Finish

Provide Feedback]
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Hardware Configuration

Step 8

—_  AUTOMATION SUITE .
== New Project* # Q e EHMD-40-GE

&« First setup

Drive Configurati Device Settings Fieldbus Application Data || Hardware Switches || Homing Method

Software Limits

Axis zero point offset 030 | mm o
Software limit positions active o v| Active

Negative software limit position 020 | mm
Positive software limit position mm a

Back

| New Project” | (Plug-in: CMMT-ST Plug-in ¥2.10.0.103) |Operator (30)

A logn - o x

FESTO

e Feedback)

1. Enter the required Axis zero point offset value as per EHMD Gripper Module requirement. Refer below

note.
Ensure that Software limit position active checkbox is selected.

3. Enterthe required Negative & Positive software limit position values as per EHMD Gripper Module re-

quirement. Refer below note.
4, Click the Finish button to complete the configuration.

9 Note

Software Limits for EHMD Gripper Module:

e EHMD-40-...-GE Gripper
e Axis zero point offset --> 0.3 mm
* Negative Software Limit Position ---> -0.2 mm
e Positive Software Limit Position ---> 6.7 mm
e EHMD-40-...-GE-16 Gripper
® Axis zero point offset --> 0.5 mm
e Negative Software Limit Position ---> -0.3 mm
e Positive Software Limit Position ---> 18 mm
e EHMD-50-...-GE-15 Gripper
® Axis zero point offset --> 0.5 mm
e Negative Software Limit Position ---> -0.3 mm
e Positive Software Limit Position ---> 15.3 mm

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10
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Hardware Configuration

Step 9

-
__ AUTOMATION SUITE « & Login
—] A Q @ EHMD-40-GE
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-GE
CMMT-ST-C8-1C-MP-50 P— A b
Path: 192.168.0.1 SO :
&« Correct Parameters
o
Q Name Actual value Recommended value Unit
I L4 P1.112703.00 Lower limit value modulo -3.00 L] -0.20 mm
vl PL11270310 Lower limit value modulo -3.00 - 020 mm

2

1. Click the Correct Parameters button to correct the modified parameters.
2. Click the checkbox to correct all the parameters at once.
3. Click the Apply button to apply the system generated recommended values.

Step 10
-
AUTOMATION SUITE x
S — # Q @ EHMD-40-GE
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-GE Network X
CMMT-5T-CB-1C-M
Path:|19. 0. 8 .
Please enter the device's IP address or select a device from 192.168. 0 . 10
the list below: . . .
Parameter Pages 1
Network Disable filtering £
I Drive Configuration
Status Identify Device Name Device Type Address
Device Settings
Energy Recovery EHMD-40-RE (X18) CMMT-ST-C8-1. 192.168.0.11
Application Data o Rotary-40-GE (X18) CMMT-ST-C8-1. 192168010 |
|
¥ Fieldbus
»  Profiles
Digital I/O

Encoder Interface

-

Ais 1

Parameter List

1. Click the Ip address Path option from tool bar.
2. Select the correct motor controller for the EHMD Gripper axis.
3. Click the Apply button to assign the Path address.
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Step 11

.
AUTOMATION SUITE
New Project #af Q O EHMD-40-GE
PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-GE

CMMT-5T-C8-1C-MP-50
Path: 192.168.0.10

Click the Connect button to establish the communication.

Step 12

0 Parameter Synchronization

The following parameters mismatch. Please choose whether you want to transfer the parameters from the project to the device or vice versa.

D Name Value in project Unit Value on device Unit Connected Device
~  /Axis1/Accessories information group[0] (2) iendly
Device Name
P1.1206.0.0 Length motor cable 0.00 m 5.00 m
Device Type
P1.1209.0.0 Mains voltage 2400 v 4800 v IP-Address
Product key
~  /Axis1/Application limitation group[0] (2)
Plug-in version
P1.1304.00 Limit value velocity limit positive direction of mov  0.025 m/s 0.01689189 m/s Firmware version
P1.1310.00 Limit value velocity limit negative direction of moy -0.025 m/s -0.0168919 m/s
~  /Axis1/Auto tuning parameters group[0] (2)
P1.8622.0.0 Maximum velocity during the identification 0.025 m/s 0.01689189 m/s
P1.8632.0.0 Maximum velocity during validation movement 0.025 m/s 0.01689189 m/s
~  /Axis1/Auto tuning signal generator group(0] (1)
P1.8616.0.0 Noise signal generator amplification gain 0.025 m/s 0.01689189 m/s
~  /Axis1/CiA402 group(0] (1)
P1.1128057.0.( Motor type CiA402 32767 8

~  /Axis1/CiA402 motion group|0] (4)

Click the Write to device button in the Parameter Synchronization window.
Step 13

AUTOMATION SUITE

New Project* EHMD-40-GE

# Q O

PARAMETERIZATION CONTROL DIAGNOSIS

EHMD-40-GE
CMMT-S5T-CB-1C-MP-50
Path:

Connected

Disconnect

The status of the motor controller changes from Disconnected to Connected.
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Hardware Configuration

Rotary-40-GE
CMMT-ST-C8-1C-MP-...
192.168.0.10
BLQMF3G18W2
2100103

36110

N
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Hardware Configuration

Step 14

AUTOMATION SUITE
= x
= New Project* ‘ q e EHMD-40-GE

'ARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-GE
;;1':,1 -ST-C8-1C-MP-50 — =7 aT =] 7 @

o Device is reinitialized

Do you want to reinitialize the device?

1. Click the Reinitialize button to reinitialize the motor controller.
2. Click the Yes button to confirm the reinitialization of the motor controller.

Step 15

AUTOMATION SUITE “
New Project* “‘ Q 9 EHMD-40-GE

PARAMETERIZATION CONTROL DIAGNOSIS
EHMD-40-GE
CMMT-ST-CB-1C-MP-50 : » m=/ =.
Path: Disconnect g » E C

Click the Store on Device button to store all the parameters in the motor controller memory.

9 Note

e The triangle warning symbol on the buttons indicates action required.

e All the modified parameters will automatically erase from the motor controller during power re-
start if the modified parameters are not stored in the motor controller.

e |t’s mandatory to reinitialize the motor controller for some parameter modification. If the motor
controller is not reinitialized, then the motor controller performance remains the same as the pre-
vious configuration.
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Software Configuration

3 Software Configuration

This chapter describes about software configurations of Mitsubishi GX Works2 software, such as creating a new
project, adding the controller to the project, adding and configuring CMMT-ST-...-MP-S0 as Modbus TCP slaves,

and configuring the predefined protocol settings for CMMT-ST-...-MP-S0 drives' process data.

3.1 Creating a New Project and Adding the Controller in GX Works2

Step 1
Et GX Works2

Open the GX Works2 software (Windows Start >> MELSOFT >> GX Works2).

Step 2

fBE MELSOFT Series GX Works2

Project |20 1 d/Replace Compile Mew Qnoline Debug Diagnostics Tool Window Help
|D Mew... Ctrl+N ; o Y |
Open... Crl+ 0

H F‘ Save Ctrl+S

i

Compress/Unpack »
Delete...

Verify...

Project Revision 3
Change PLC Type...

Change Project Type
Lhangs ] P MNew Project

Object ,

Intelligent Function Module 3 Series:

Qpen Cther Data »

Type:

Project Type: olsimple Project

Sl Print(])... Ctrl+P I~ Use Label

Export to GX Developer Format File...

Library 3
Security 3

Print Preview(B)... Language: ILadder
Print Window...

Print Window Preview...

Printer Setup...

1. Click on Project menu option from toolbar.

2. Click on New.. option or use shortcut key Ctrl + N to create a new project.

3. Select the QCPU (Q mode) option from Series drop-down option.

4. Select the QO3UDV as a CPU from Type drop-down option. The user can select the CPU as per their re-

quirements
Select the Simple Project option from Project Type drop-down option.

o v

7. Click OK button to create the project.
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Select the Ladder option from Language drop-down option as programming language.
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Step 3

ffE MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Wri

4 hd/Replace

Compile

View Online

Open...
Close

Save

Ctrl+N
Cirl+0

Ctrl+5

EENEN 4

Save As...

Compress/Unpack

| Paramet

a3 x

Delete...

Verify...

Project Revision
Change PLC Type...
Change Project Type

Object

Intelligent Eunction Medule

Open Other Data

Export to GX Developer Format File...

Library
Security

Print())...

Print Preview(B)...

Print Window...

Print Window Preview...

Printer Setup...

Ctrl+P

1 Sample Code for EHMD Control

2 CPX_AP_PDP_Test_Mul
3 EHMD Connection Test
4 CPXAP_MB_SourceCode

Start GX Developer(Z)
Exit ()
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1.
2.
3.
4.
5.

fiE Save As

Save in: I _ Sample Code

Marme Date modified

Mo items match your search.

Desktop

Libraries

This PC

Network

File name: ISampIe_Code_EHMD_Controﬂ 4 5

Title: I

Save as a Workspace Format Project ... | MELSCFT Mavigator supports this format.

Type

Cancel |

Click on Project menu option from toolbar.

Click on Save As.. or Save option or use shortcut key Ctrl + S to save the project.
Select the destination to save the project from Save in drop-down option.

Enter the project name in File name box as per requirement.

Click on Save button to save the project.

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10



Software Configuration

3.2 Built-in Ethernet Port Parameter Setting

Step 1
Project

[foa 0o 2] M

El-{8% Parameter

s romm <)
eter

By Network Param

ﬁﬂ Remote Password
- Intelligent Function Module
\} Global Device Comment
[]-@ Global Label
- Program Setting
=% pou
ﬂB Program

Structured Data Types

ﬂB Local Device Comment
2] @ Device Memory
@ Device Initial Value

1. Select the Project option from Navigation window.
2. Double click on the PLC Parameter option under Parameter menu to open the Q Parameter Setting win-
dow.

Step 2

Q Parameter Setting

PLCMame |PLC System |PLCFie |PLCRAS |BootFie |Program |SFC  |Device k‘- Assignment |Multiple {8 | Built-in Ethernet Port Setting

—IP Address Setting S
: Set O Setti
SEENESHT | [ E;err?eegc:nﬁgﬁrlgﬁon window

Input Format IDEC LI

Setting
IP Address | 192] 168 0| 50

Time Setting |
Subnet Mask Pattern | | | | |

MELSOFT Connection Extended Setting |

Default Router IP Address | | | | |

CC-Link IEF Basic Setting |

1. Click on Built-in Ethernet Port Setting tab in the Q Parameter Setting window.
2. Enterthe required IP Address for the PLC.
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3.3 Modbus Slave Configuration in GX Works2

Step 1

Q Parameter Setting

PLCName |PLC System |PLCFie |PLCRAS |BootFile |Program |SFC | Deviee k-‘- Assignment | Multiple (i | Buit-n Ethernet Port Setting

—IP Address Setting S
. Set Q) Setti
Open Setting | r E;err?:PC:nﬁ;Erlgﬁon window
Input Format | DEC -

FTP Setting |

IP Address [ 192] e8] o] 5
Time Setting |
Subnet Mask Pattern | | | | |
MELSOFT Connection Extended Setting |
Default Router IP Address | | | | |

CC-link IEF Basic Setting |

— Communication Data Code
Disable Using Port Setting |

¢ Binary Code

" ASCII Code

™ Enable online change (FTP, MC Protocal)
[ Disable direct connection to MELSOFT

[ Do notrespond to search for CPU (Builtn Ethernet port) on netwark

Simple PLC Communication Setting IP packet transfer setting

Simple PLC Communication Setting IF packet transfer setting

Setifitis needed( Default [ Changed )

Print Window... | Print Window Preview | Acknowledge XY Assignment | Default | Chedk I | End l Cancel

1. Click on Built-in Ethernet Port Setting tab in the Q Parameter Setting window.
2. Click on Open Setting button to open the Built-in Ethernet Port Open Setting window.
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Step 2

Built-in Ethernet Port Open Setting

1 IF Address/Port No. Input Format |DEC -
rotocol | OpenSystem |TCP Comnecton| "SRR | TRUEIR | Poerte, | precefined Protocel Operaton Status
1 |TCP__ w |Predefined Protocol  |Active - 2000( 192.168. 0. 20 502 Wo
2 |TCP - |Predefined Protocol  |Active - 2001| 192.168. 0. 21 502 W 100
El - - -
4 - - -
5 - - -
(3 - - -
7 - - -
3 - - -
=] - - -
10 - - -
11 - - -
12 - - -
13 - - -
14 - - -
15 - - -
15 - - -
(®) IP Address and Port Mo. will be displayed by the selected format.
Please enter the value according to the selected number,
End Cancel

1. Select the Connection Number which is not used for configuring the Modbus Slave. For this Application
Note, Connection Number 1 & 2 is used.

Select the TCP option in Protocol column.

Select the Predefined Protocol option as Protocol in Open System column.

Select the Active option in TCP Connection column.

Enter the free Port Number of the PLC in Host Station Port No. column. For multiple slave devices, it is
recommended to use different Host Station Port Numbers as shown.

Enter the CMMT-ST drives IP Address in Destination IP Address column.

Enter the Modbus TCP Port Number 502 in Destination Port No. column.

Enter the free Register in Start Device to Store Predefined Protocol Operation Status column.

Click on End button to close the window.

v~ W N

0 N
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Step 3

Q Parameter Setting

PLCName |PLC System |PLCFie |PLCRAS |BootFie |Program |SFC

|Device |I,FO Assignment |Mulh’|:-le CPU Setting  Builtin Ethernet Port Setting

I O Set Open Setting in

—IP Address Setting = =
2L Ethernet Configuration window
Input Format IDEC LI
FTP Setting |
IP Address [ 192] s8] o] 5
Time Setting |
Subnet Mask Pattern | | | | |

MELSCFT Connection Extended Setting |

Default Router IP Address | | | | |

CC-Link IEF Basic Setting |

— Communication Data Code
Disable Using Port Setting |

¢ Binary Code

" ASCII Code
MELSOFT Series GX Works2

[ Enable online change (FTF, MC Protocol) o
|@ There is no error.

[ Disable direct connection to MELSOFT

2

I Do notrespond to search for CPU (Built-n Ethernet port) on network

IP packet transfer setting

Simple PLC Communication Setting
IF packet transfer setting

Simple PLC Communication Setting

setifitis needed( o It [ Changed )

Acknowledge XY Assignment Default Check I End I Cancel |

Print Window. .. | Print Window Preview |

1. Click on Check button for error check.
2. Click on OK button in pop-up window as shown.
3. Click on End button to close the window.
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3.4 Predefined Protocol Support Function Settings

Step1

{f Network Parameter
{ig Remote Password
{3 Intelligent Function Module
4} Global Device Comment
- Program Setting
247 pou
=5 Program
i) GRIPPER
- MB_CONN
] ROTARY
{5 Local Device Comment
(@ Device Memory
) Device Initial Value

i Project Edit Eind/Replace Compile View Online Debug D

NPAPAS e o

English

Window Help

1€ Memory Card

Check Program...

Check Parameter.

Clear All Parameters(F)...

Device/Label Automatic-Assign Setting...
Block Password...

Confirm Memory Size..

Delete Unused Device Comment(])

Merge Data...

Set TEL Data/Connect via Modem

Logging Configuraticn Teol...

Realtime Meniter Function(Q)...

Ethernet Adapter Module Configuration Toel.
Built-in /O Medule Teol

Check Intelligent Function Module Parameter
Intelligent Function Medule Tool

Predefined Protecel Suppert Function

Language Selection...
Profile Management
Key Customize...
Options..

Qo3UDV

Serial Communication Medule..
Ethernet Module..

Built-in/Adapter Serial...

Built-in Ethemnet...

Click on Tool menu option from toolbar.

Select the Predefined Protocol Support Function option.

3. Click on Built-in Ethernet... option to open the Predefined Protocol Support Function - Built-in Ether-

net Protocol Setting window.

Ctri+S

Save As..
Open Other Data
Ctrl+P

Protocols Packets

Packet Data Area Usage

Medule for Debugging

Kana characters | CAP |NUM |SCRL

1. Click on File menu option from toolbar.
2. Click on New... option or use shortcut key Ctrl + N to create a new protocol file.
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ing - Untitled]

Protocal in Predefined Protocol Library |
[ Protocal Line
1 Send Packet Line
1 Receive Packet Line

Protacal Mame Communication Tvpe Packet Mame

Add Protocol

Adds new protocol.

Selection of Protocol Type to Add

Type : [Predefined Protocol Lbray = [o

* Select from Predefined Protocol

Feference

Library.
Please select manufacturer, model and protocal name from Protocol to
Add.

Protocol to Add
[Ariae] Manufacturer Model
Mo

Frotocol Hame

General-purpoze
protocol

MODBUS/ TGP

Editable Protocal
[ Protocol Line
1 Send Packet Line
1 Receive Packst Line

Packet Setting

Protocols  0/128 Packets  0/256 Packet Data Area Usage  0.0% Madule for D Kana characters | CAP | NUM |SCRL

Click on Add button to open the Add Protocol window.

Select the Predefined Protocol Library option from Type drop-down option under Selection of Protocol
Type to Add setting.

Select the Protocol Number from Protocol No. drop-down option under Protocol to Add setting.

Select the MODBUS /TCP option from Model drop-down option.

Select the 03: RD Holding Registers option from Protocol Name drop-down option.

Click on OK button to add the Protocol to the file.

I S

Page 40 of 82 Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10



Software Configuration

Protocal

No. Marufacturer Packet Mame Packet Setting

Add Protocol... Wariable Unget
i “ariable Unzet
Change to Editable Protocol i Weneole Mped

Protocol Detailed Setting...
Add Receive Packet

Delete Del
Copy Ctrl+C
Paste Ctrl+V
Delete Multiple Protocols...
Copy Multiple Protocols...
Paste Multiple Protocols...
MELSOFT § mmunication Support Function Device Batch Setting...

Save User Protocol Library...

Change to Editable Protocol, Are you sure you want to

continue?

Protocol No.: 1

Model Name : MODEBUS/TCP
Protocol Name : 03: RD Holding Registers

© 1

Protocol in Predefined Protocol Library ——— [ Edtable Potocol —————————————
1 Protocel Line 1 Protocel Line
T 1 Send Packet Line 1 Send Packet Line
1 Reosive Packet Line 1 Recsive Packet Line
Protocols  0/128 Packets  0/256 Packet Data Area Usage  0.0% Madule for D i Kana characters | CAP | NUM |SCRL

Select the added Protocol and right click on it.

2. Click on the Change to Editable Protocol option.

3. Click on the Yes button, so that the selected Protocol color changes from Blue to Orange, indicating
that the Protocol is editable.
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File Edit ModuleRead/Write Iool Debugging Support Function

ng - Untitied]

Window

Protocol
| Na. Marutacturer

=> Bend
<~ Recaive

Communication Type

Packet Name

Packet Setting

Packet Setting

Send&Receive

Request

Hormal response

Error response

Warishle lnset

Protocol No

1
|Send Packet

Packet Type

Protocol Name

[03: RD Helding Registers

Packet Name  |Request

Blement List

Element
e Element Type

| Element Name

Element Setting

MNon-conversion
Variable

Pratocal ID

000002 By te,

Static Data
(o

[Leneth

(Object elementd-7/HEN/ Forward 2Byte)

Mon-conwersion

Element Setting - No
Hement Name
Fixed Length/Variable Length
Data Length/Maximum Data Length

ITmnsadicn [}
Fixed Length -
2 [Setting Range] 1to 2046

Change Type | Add New Copy

Varisble Variable unset ervar(Fixed Lenathy/1Bite/Lower/Upper Byte/No Swag)

Static Data Function Code 13(Byte] = 2 Lower By + Upper Bte =]
Men-canversion Bt Usper 5 Lawen) =]
Variable Varishle unset error(Fixed Leneth/2Bvte/Lower/Upper Byte/Swap) LEEm Shabie e Lover)
Men-ganversion Data Storags Area

Varisble

Varishle unzet error(Fixed Lenath/2Byte /Lower,/Upoer Byte/Swar

Send Data Storage Area 0(13300 (1 Word)
f
D300

[Speciiable Device Symbol]
X Y,M.L.B.D.W R 2R

Paste Delete

corc

A W N -

Click on Variable Unset link in Packet Setting of the Packet Name Request option.

Click on the Variable unset error link in Element Setting of the Transaction ID Element Name.
Enter the Register address for Send Data Storage Area field.

Click on OK button.

Repeat the same procedure from 2" point for assigning Module 1D, Head Holding register number and Read
Points elements highlighted in Green color box.
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Packet Setting

Protacal No. |1 Protocol Name  [03: RD Holding Registers

Packet Type ISend Packet Packet Name |Request

Element List
EIEBT;EM Element Tvpe Element Mame Element Setting

Man-caorverzion

1 Variable Tranzaction ID [D300-D300](Fixed Lensth/2Byte/ Lower S Upper Byte/ Swap)

2 Static Data Protocol 1D 0000(2Byte)

3 Leneth Leneth (Object elementd=7/HEX/Formard/2Byvte)
MHon-conversion

4 Yariable Module 1D [D301-D301](Fixed Length/1Byte/Lower /pper Byte/No Swap)

5 Static Data Function Code 030 1Byte)
MHon-conversion Head holding register

i Variahle number [D302-D302 N Fixed Leneth/2Byte/Lower/Upper Byte/Swap)
Mon-comverzion
Yariable Read paints D303-D3N3NF ixed Leneth/2Byvte/Lower/ Upper Byte/ S

Change Type Add New Copy Faste Delete

Once the Packet Settings of the Request are completed, it will appear as shown above, and click on Close but-
ton to close the window.

9 Note

e The user should allocate continuous register addresses, such as D300, D301, D302, and so
forth, and not random register addresses, such as D300, D105, D205, etc.
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g - Untitled]

file Edit ModuleRead/Write Tool Debugging Support Function Window -8 x

—> Send
<~ Receive

Facket Name Facket Settine

Gommunication Type
Send&Receive

Protocal
Ho. Manufacturer

Request Varisble Set
Marmal response i
Errar response

Packet Setting
Potocol Mo [1 Protocol Name  [03: RD Halding Registers
Packet Typpe  |Receie Packet Packet Name  [Normal response
Packet No P

Blement List
Eemed Element Type | Element Nams Element Setting Element Setting - Non-
1 o giereion F [D3114-D304]iF ixed Langth/Byte/ Lower /Uipper Byte/Smap) Sement Name [Pevice daa
2 Static Data Protocol 1D 00002 Bryte Fixed Length/Variable Length Variable Length -
F Length [ Leneth Obiect elementd= 1/ HEX/Formard/2Bvte;
Narcomarsion Data Length/Makimum Data Length |24 ing Rangs] 1t 2045
s Variaple [D305-D305) Fixed Length1Bte/Lower /\pper Byte/No Swap)
B Static Data Funstion Gode 03(1Biyte oG Lower Byte + Upper Bjte v
i Length | Mumber of read bytes Obiect clement 7HEA 1Dzte Byte Swap [Encbie Upper > owe) 7]
Nor-corersion
: Variale Variable unset error{Varizble Length/ 2508y Upper Byte/Swap) Data Storage Area

Receive Data Length Storage Area | [D306 (1 Word) o
Receive Data Storage Area D307 (12 Word)
i o
D18

[Specifiable Device Symbol]
X Y.ML.B.D.W R ZR

Add New

Change Type

crca

Click on Variable Unset link in Packet Setting of the Packet Name Normal Response option.

2. Assign the Register addresses for Transaction ID and Module ID elements highlighted in Green color
box by following Step 5 Point 2 to Point 4.

3. Click on the Variable Unset Error link in Element Setting of the Device data Element Name.
Enter the Data Length value of the Protocol in Bytes (24 Bytes) data in Data Length/Maximum Data
Length field.

5. Enter the Register address for Receive Data Length Storage Area field.
The Receive Data Storage Area is assigned automatically, based on the Data Length (in Word) specified
in Point 4. This is where the CMMT-ST status is received

7. Click on OK button.

9 Note

e The user should allocate immediate next register address from Packet Settings of the Request to
the Packet Settings of the Normal Response.
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Software Configuration

Change Type

“arizhls

Add New

Device data

Copy

Paste

Protacal No. |1 Protocol Name  [03: RD Holding Registers
Packet Type Iﬁeceive Packet Packet Name |Non‘nal response
Packet Mo. |1
Element List
Eler\rit;ent Element Tyvpe Element Name Element Setting
Man-caomverzion
1 Variable Tranzaction ID [D304-D304](Fixed Leneth/2Byte Lower /Upper Biwte Swap)
2 Static Data Protocol 1D 0000{2Byte)
3 Leneth Lereth (Object elementd-7/HEXFormard/ I Byte)
MHon-conversion
4 Wariable Module 1D [0305-D305](Fixed Leneth 1Byte/Lower /Upper Biwte/MNo Swap)
5 Static Data Function Code 030 1Byte)
i Length Humber of read bytes [Object element 7=7/HEX/ 1 Byte)
Mon-comverzion

DA0AIDA07-D3 18] Warjable Leneth. 24 Byte Lower Lpper Bute S

Delete

Once the Packet Settings of the Normal Response are completed, it will appear as shown above, and click on
Close button to close the window.

Repeat above Steps to configure the Packet Settings of the Error Response Packet Name.
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Step 9

Packet Setting

Protocol No. |1 Protocol Name  [03: RD Holding Registers

Packet Type Receive Packet Packet Name IError response
PacketNo. |2
Element List
ElerTDent Element Tyvpe Element Mame Element Setting
Mon-corversion
1 Wariable Transaction ID [D319-0319]iF ixed Leneth/2Byte/Lawer/Upper Byte/Swa
2 Static Data Protocol 1D 0000 2Eyte)
3 Length Length {Object elementd-6/HEX/Forward/2Bvte)
Mon-corversion
4 Wariable Maodule ID [D320-D320)iFixed Leneth/ 1Byte/Lawer/Upper Byte/Mo Sway

Static Data Function Code
Mon-conversion

“Wariable Exception Code

Change Type Add New Copy Faste Delete

Once the Packet Settings of the Error Response are completed, it will appear as shown above, and click on
Close button to close the window.

9 Note

e The user should allocate immediate next register address from Packet Settings of the Normal
Response to the Packet Settings of the Error Response.

g - Untitled]

Protacal ; = Send
| e Manufacturer Protacal Name Gommunication Type }W Packet Name

1 Send&Receive

Fequest
Normal response
Error response

Protocol in Predefined Protocol Libray———— - Editable Protocel
[ Frotocol Line [ Protocol Line
1 Send Packet Line [ Send Packet Line
[ Receive Packet Line [ Receive Packet Line
Protocols 17128 Packets 3/256  PacketData Area Usage 1.0% Module for Debugging Kana characters | CAP |[NUM [SCRL

Once the configurations of Protocol Settings for the Read EHMD Gripper Module Status Data are completed, it
will appear as shown above.
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Step 11
O oto ] ls) Pro o g ttled.tp
File ule Read/Write Tool Debugging Support Function Window
D New... Ctrl+N Pyl
E¥ Open... Ctrl+0
Cloze Mode| Frotocol Mame Communication Type 2 Senﬁ Packet Mame Packet Setting
<~ Receive
g Save Ctrl+S 03 RD Holding Registers Send&Receive
Save A - Wariable Set
o= <0 Variable Set
Open OtherData » -2 Wariable Set
% Print... Cirl+P
Exit

1. Click on Project menu option from toolbar.

2. Click on Save option or use shortcut key Ctrl + S to save the protocol file.

Step 12

.
&1 Save As

q MName
-

Savein: I: Sample Code

1 x| = EefEEr

Date modified

File name:

Save as type:

| Sample Code for EHMD Cortrol

2 ] 3

IF‘rotocoI Setting File (" tpc)

Type

Cancel |

1. Select the destination to save the project from Save in drop-down option.
2. Enterthe project name in File name box as per requirement.
3. Click on Save button to save the project.

Repeat the above Process for configuring the Protocol Settings of the Write EHMD Gripper Module Control
Data, Read EHMD Rotary Module Status and Write EHMD Rotary Module Control Data as shown below.
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B MELSOFT Seri

redefined Protocol Support Function-Built-in Ethernet> -

Debugging Support Function

Setting - Sample Code for EHMD Control.tpc]

| E—
| I
—

Protocol in Predefined Protocol Library

Protocal Line
Send Packet Line
Receive Packet Line

Editable Protocol

[ 1 Protocol Line
[ 1 Send Packet Line
[ 1 Receive Packet Line

Protocols  4/128

Packets 12/256

Packet Data Area Usage  4.5%

Module for Debugging

Prcﬁgcu\ Manufacturer Model Protocal Mame CGommunication Type = E::;e Packet Name Packet Setting
1 - | General-purpoze | MODBUS/TGF | 0% RD Holding Reeisters Send&FReceive
== Request Warishle Set
<« Mormal response Varisble Set
{2 Error response Varighle Set
2 General-purpoze | MODBUS/TCP | 16: WR Multi Registers Send&Receive
> Request Varigble Set
<1 Mormal responze Warishle Set
<12 Etror response Varishle Set
3 General-purpoze | MODBEUS/TGP | 03: RD Holdine Registers send&Receive
> Request Varigble Set
<=1 Mormal rezponge Varigble Set
<=2 Error response Warishle Set
i Eeneral-purpose ult Registers & CEIVE
> Request Varisble Set A
<=1 Mormal rezsponge Varigble Set
-2 Error response Varigble Set

Kana characters | CAP | NUM | SCRL

A W N -

-

Note

The Protocol Number 1 is for EHMD Gripper Module Drive Status read.
The Protocol Number 2 is for EHMD Gripper Module Drive Control write.
The Protocol Number 3 is for EHMD Rotary Module Drive Status read.
The Protocol Number 4 is for EHMD Rotary Module Drive Control write.

e Select the 16: WR Multi Registers as the Protocol Name for writing the data.

o Always configure Consecutive Protocols for EHMD Module Drives Status Read & Control Write.

e The above Protocol Numbers are configured only for this Application Note and may vary based on
the user requirements.
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mple Code for EHMD Centroltpd

File Edit ModuleRead/Write= Tool Debugging Support Function  Window -8 x

Packet Name Packet Setting

Protocal
No.

o ication Type
1 SendéReceive

Manufacturer

- Request Vatiable Set
& Hormal response Variable Set
Error response Variable Set

MODEUS/TGF | 16: WR Multi Registers SendéReceive

Fequest
<0 Mormal response
Error response Variable Set

MODEUS/TGP 03 D Holding Resisters SendéReceive

Request Varishle Set
< Nermal respanse Variable Set
Error response Varigble Set

| 4 |General-purpose | MODBUS/TGF | 16: WR Multi Registers SendéReceive

Request Variable Set
Hormal response Variable Set
Error responss Variable Set

Packet Setting

Protocal No. 2 Protocol Name  [16: WR Muti Registers
Packet Type Send Packet Packet Name  [Request
Blemert List
Elerers E——— E——— Er———— Element Setting - Non-conversion Variable{Send)
Nar-carversion Devoe dats
1 \orisbls Transsction 1D [D400-D400] Fixor Lergth/2Byte. Lowser Upper Bite/Snan) Sement Name —
3 Static Dta Protocol 10 0000(3Byte] Fixed Langth Varisbls Langth Veriable Lengh
3 Length Lenth (Dbiest ele mentd &/HER Fornard/2Byte)
Norcormersion Dt Length/Masamum Data Length |24 [Seting Rangs] 1to 2045
s Varishle Mocul I [D401-DANTFixed Lengthy1Byte/Loner/ Uper Biyte/No Swag) it of Sored D
B [Static Data Function Cade 101 Biyte) nit of Stored Data Lomer Bte + Upper Bte =]
Nor-comersion | Head holding register E =
P s Varizble rumbar [D412-D802) Fixer Length/2Byte.Lover/ Upper Byte/Snap) || es= S
Nor-cormersion Dta Storage Are
1 Varizble Write points [D403-D4n3]Fixed Length/2Byte/Lover/Upner Evte/Swan) BEEEL0
8 Leneth Humber of bytes Dbject ele mentd 4/HER B e Dot Longh Soage Area [0 {1 Word)
Nar-carersion
s \rizble

Device data 04][D405- e
Send Data Storage Area p4ns (12 Word)
.
D416

[Specifiable Device Symball
X Y.ML B.DWRZR

Change Type | Add New Copy Paste Delete

Enter the Data Length value of the Protocol in Bytes (24 Bytes) data in Data Length/Maximum Data Length
field.

Configure EHMD Gripper Module CMMT-ST for Read & Write as shown. Repeat the same communication set-
tings and protocol parameters for the EHMD Rotary Module CMMT-ST.

9 Note

Register mappings differ — the user must assign four distinct sets of D registers (one set per proto-

col) so that each CMMT-ST uses its own D-register ranges.

e EHMD Gripper Module CMMT-ST: D300 — D321 (Read Status Data), D400 — D423 (Write Control
Data).

e EHMD Rotary Module CMMT-ST: D500 — D521 (Read Status Data), D600 — D623 (Write Control
Data).
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3.5 PLC Communication Setup

Step 1

Mavigation

Connection Destination
[ 2 4 G [2)
Current Connection

E Connection

All Connections
E Connection o

1. Click on Connection Destination option from Navigation window.
2. Double click on Connection1 option from All Connections tab.
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Step 2

Transfer Setup Connection

- S

CC [E Cont CC-Link Ethermet CCIE Field O Seriez METIIN

NETA10H Board Board Board Bus Board Board .
Board JJ

3
8 u
FLC CC IE Caont CC-Link Ethernet C24 GOT CCIE Field  Head Module
Module META0MH) Module Module Master/Local

Module Module Jﬂ

PLC Mode |OCPU (8 mode]

;' ﬂ i‘::% Connection Channel List... |
Mo Specification Other Station Other Station . .
Single Metwork. Corexistence Netwark PLC Direct Coupled Setting

Connection Test

PLC Type
Detail

System Image... |

Fleaze select the direct connection methad with CPU maduls,

" USB

+ Ethemnet Phone Line Connection [C24]... |

Adapter |F|ea|tek USE GbE Family Contraller ﬂ Ok
|P &ddress |192.168.0.251

Prezent setting will be lost on selection of new itern. Do you want to continus?

Cancel

Mo

Click on PLC Direct Coupled Setting button on Transfer Setup Connection 1 window.
Select Ethernet option as the Direct Connection with CPU module method.

Select the required Work Station Adapter from drop-down option.

Ensure the Work Station IP Address range is same as PLC.

Click on Yes button.

v N~ W N -
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Step 3

Transfer Setup Connection

i

erial CC [E Cont -Li Ethermet CCIE Field O Seriez METIIN
Use META0OMH Board Board Board Bus Board Board .
Board JJ
IP ddress [192.168.0.251 Metwork N[ StationMo. [ Protocel [UDP
o
;
FLC CC IE Caont CC-Link Ethernet c24 GOT CCIE Field  Head Module
Module META0MH) Module Module Master/Local
Module Module Jﬂ

PLC Mode |OCPU (8 mode]

IP Address / Host Mame |Ethernet Part Direct Connection

;' ﬂ %:% Connection Channel List...

Mo Specification Other Station Other Station . .
Single Metwork. Corexistence Netwark PLC Direct Coupled Setting

Connection Test
Time Out [Sec.] |30 Fiety Times |0 o

MELSOFT Application

System Image...

PLC Type
Detail

IO/ Successfully connected with the QO3UDVCPU, Jj

Fhone Line Connection [C24]...

©— ©&__-

CCIE Cont  CCIE Field Ethernet CC-Link Cc24

NETA10(H) Ll Cancel
L3

Accesging Host Station

Multiple CPU Setting

Target FLC
g g !i !i Mot Specified
1 2 3 4

1. Click on Connection Test button to test the connection with PLC.
2. Click on OK button once the communication is established successfully with PLC.
3. Click on OK button to Save and Close the Transfer Setup Connection window.
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4 Program and Predefined Protocol Support Function Transfer

4.1 Downloading the Project to the PLC

Step 1

Rebuild the project after all configuration and programming has been completed.

Step 2

o MELSOFT Series GX Works2 .. LC\Sample Code\Sample Code for EHMD Control.guow
Project Edit FEind/Replace Comp Online | Debug Diagnostics Tool Window

BB & | o - Bead from PLC...
IE“ =5 REEE fal Write to PLC...

= — Verify with PLC...
: Mavigation a

AN WENE,

*

Remote Operaticn(S)...

Redundant Operation...

=@ P Password/Keyword 2
=l arameter )
:? PLC Parameter Soft Security Key Management...
(B8 Metwork Parameter PLC Memory Operation »
. ﬁﬂ Remote Password Delete PLC Data...
@ Intelligent Function Module PLC User Data .

g Global Device Comment

[ Program Setting
o-#4% pou Program Memory Batch Download

E.@ Program Latch Data Backup .3

-] GRIPPER PLC Module Change r

i) MB_CONN et Cock
-} ROTARY =

Export to ROM Format...

ﬂB Local Device Comment Register/Cancel Display Module Menu...
[]--@ Device Memory Monitor 3
@ Device Initial Value Watch »

Local Device Batch Read +5ave CSV

1. Click on Online option from toolbar.
2. Click on Write to PLC... option to download the project to PLC.
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Step 3

Online Data Operation

r—Connection Channel List

I Ethernet Board Communication PLC Module Connection

 Verfy

" De

SIstem Imaie. - |

i'ﬂ PLC Module | m Intelligent Execution Target Data(

Tide |

2= Edit Data

Parameftera Select Al I Cancel All Sel

Necessary Setting( Mo Sefting /  Already Set )

MELSOFT Application

Module Mame/Data Name Title Target | Detail 8/s
*=/™ PLC Data 100/100%
=] ey Program(Program File) - Detal
i g8 MB_CONN |
#8 GRIPFER
o g8 ROTARY
Remote Password Write ; Completed
E[ﬁ Parameter - - Program (GRIPPER) Write : Completed
P PLC/Network/Remote Password/Switch Setti... Program (ME_CONM) Write : Completed
=™ Global Device Comment Frogram (ROTARY) Write : Completed
to (3 COMMENT Detail] gev?ce Eﬂommenaﬁ?r:;mﬂ_d;} 'u|1[.|':rite|::|I th;nd'lpleted
’ P evice Memary rite : Comple
‘?‘@@DEM"“NNJ e L=l Wite to PLC : Completed

Set f it is needed( o Settin

q [ ]

g/
F

™ when processing ends, dose this window automatically.

4 The CPU status must be STOP to perform a write operation.
Would you like to perform write operation?

Caution:

The programmalble controller operation and control of
devices will stop.

Please ensure the system is safe before proceeding.

O -

L

Format PL(
Memory

MELSOFT Application

4 The CPU status is currently STOP,
y: ‘Would you like to perform a remote-RUNT
f—

Caution:

The programmable controller operation status will be
changed.
Please ensure the system is safe befare proceeding.

O -

Select Write option in Online Data Operation window.

[\

the download parameters as per user requirement.
Click on Execute button to start the Write to PLC proc
Click on Yes button to Stop the PLC operation status.

Click on Yes button to Start the PLC operation status.

NoowoRw
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Click on Select All button to select all data to download to PLC as highlighted in green color box. Select

ess.

Click on Close button on Write to PLC window once the process is completed.

Click on Close button to close the Online Data Operation window.
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4.2

Step 1

Program and Predefined Protocol Support Function Transfer

Switch the PLC to Stop Mode before downloading the Predefined Protocol Settings.

Step 2

Download - Predefined Protocol Support Function — Built-in Ethernet Setting

Go to Predefined Protocol Support Function - Built-in Ethernet Protocol Setting window. Refer Chapter 3.4

Step 1.

Step 3

Ei MELSOFT Series <Predefined Protocol Support Function-Built-in Ethemet> - [Protocel Setting - Sample Cede for EHMD Control.tpc]

Madule Read/Write | Tool

= ;ﬁ d Read from Module...

Debugging Support Function  Window

[X®  Write to Module..

aoco\ Matne:

[Mon-written data to tanget memory]
Manufacturer
Packet Name

Packet Setting Element Mame

Please save in the protocol setting file (* tpc) because the data to be
written to target memory does not include the following information.

Protocol Detailed Setting Type, Version, Explanation

Protocol in Predefined Protocol Library
[ Protocol Line
[ Send Packet Line
1 Receive Packet Line

Editable Protocol
[ Frotocol Line
1 Send Packet Line
1 Receive Packet Line

Protocols  4/128 Packets 12/256

Packet Data Area Usage 4.5%

Module for Debugging

P

‘Writing to target memory completed.

Prnp:gcn\ M| I Medgle Verification... Communication Type _?E:;;E Packet Mame Packet Setting

1 + | General-purpose | MODBUS/TGP | 03: RD Halding Reeisters Send&Receive
> Request Warigble Set
<=1 Mormal rezponge Varigble Set
-2 Error response Varigble Set

2 General-purpoze | MODBUS/TGP | 16: WR Multi Reeisters Send&Receive
> Request Varisble Set
<=1 Mormal rezsponge Varigble Set
=2 Error response Varigble Set

3 General-purpoge | MODBUS/TCGP |03 RD Holdine Registers Send&Receive
== Request Warishle Set
<« Mormal response Varisble Set
=2 Error response Variable Set

i dule ndé&Receive
> Request Varigble Set
Target Memory Selection <1 Mormal responze Warishle Set
Execute /] o) Error response Warishle Set

Ad
Standard ROM
Close

Kana characters

CAP | NUM | SCRL

Click on Module Read/Write option from toolbar.

Click on Write to Module... option to download the Predefined Protocol Settings.
Select the Target Memory Selection as per user requirement. For this sample code, Standard ROM is

selected.

Click on Execute button to start the process.
5. Click on OK button.

Step 4

Once the Predefined Protocol Settings downloaded, switch the PLC back to Run Mode.
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5 Sample Code for EHMD Control

This chapter describes about establishing the Modbus TCP connection for EHMD Rotary Gripper Module CMMT-
ST drives connected with Mitsubishi Q-Series PLC in network and controlling through Modbus TCP process data.

5.1 Establishing the Modbus TCP Connection
5.1.1 Socket Open Operation
Step 1
| [Title]Opening Sockets |
Open Socket - Gripper
MO SD12840 SD1282.0 SD1288.A
o / MOV Ko DI ]
1]
Gripper |Gripper Gripper Connecti Gripper
Soc OpenSoc OpenSoc Openon State Soc Open
Commar] Request Complet Signal Executi
ion on Type
M5
— —————{SP.SOCOPEN  "UT" K1 D10 M10 i
0
Retry So Gripper Gripper
c Open Soc Open Soc Open
Executi Normal
on Type
Socket Open Status - Gripper
M10 M11
48— | [SET M5 i
Gripper |Gripper Griper S
Soc OpenSoc Ope ocket No
Normal | Abnormg rmal Ope
| n
IRsT  Mm16 [}
Gripper
Socket A
bnormal
Open
M11
—l [SET M16 hi
Gripper Gripper
Soc Ope Socket A
Abnormd bnormal
| Open
IrsT  WMmi15 il
Griper S
ocket No
rmal Ope
n
Timer for Auto Open Socket - Rotary
M15 M16 K10
73— | i {T0 3
1]
Griper S Gripper Delay Ti
ocket No Socket A mer - Ro
rmal Ope bnormal tary Soc
n Open Open

1. Setting Execution/Completion Type for the EHMD Gripper CMMT-ST to 0 (Connection is opened ac-

cording to the settings set in Open Settings of the PLC Parameter. Refer Chapter 3.3).
2. Theinstruction SP.SOCOPEN used to open the Connection Number 1.
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3. When MO is turned on, Connection Number 1 is opened using the parameters set in Open settings of
PLC Parameter. Refer Chapter 3.3.

4. The Gripper Socket Open Status will monitor the Normal or Abnormal Socket Open Execution as
shown.

5. Once the Gripper Socket Open completed successfully, the delay timer will be activated to execute the
Rotary Socket Open command.

Step 2

Sockst Open - Rotary
M1 SD12841 SD12821

99 —i v 8 v & [MOV KO D30 1
0
Rotary S |Rotary S Rotary S Rotary S
oc Open |oc Open oc Open oc Open
Commad|Request Completi Executio
on n Type
TO
— [SP.SOCOPEN  "U1" K2 D30 M20 T
0 0.
Delay Ti Rotary S Rotary S
mer - Ro oc Open oc Open
tary Soc Executio Normal
Open n Type
Sockst Open Status - Rotary
M20 M21
132 — | B [SET M25 1
Rotary S |Rotary S Rotary S
oc Open |oc Open ocket No
Normal [Abnormal rmal Ope

n

IRsT M26 I

Rotary S
ocket Ab
normal O
pen
M21
— | [SET M26 1
Rotary S Rotary S
oc Open ocket Ab
Abnormal normal O
pen

UrsT  M25 |

Rotary S
ocket No
rmal Ope
n

1. Setting Execution/Completion Type for the EHMD Gripper CMMT-ST to 0 (Connection is opened ac-
cording to the settings set in Open Settings of the PLC Parameter. Refer Chapter 3.3).
The instruction SP.SOCOPEN used to open the Connection Number 2.

3. When M1 or TO is turned on, Connection Number 2 is opened using the parameters set in Open set-
tings of PLC Parameter. Refer Chapter 3.3.

4. The Rotary Socket Open Status will monitor the Normal or Abnormal Socket Open Execution as shown.
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9 Note

The user has to take care of Open Request Signal (SD1284.0 & 1) and Open Completion Signal
(SD1282.0 & 1), which varies depends on Connection Number. Example: For Connection Number
3 it will be SD1284.2 and SD1282.2 respectively.

Error in execution can be monitored in D+1 Register (D11 & D31 in above examples).

In SP.SOCOPEN instruction K1 & K2 is Connection Number, where the Connection Number or
Module ID is associated with the built-in port setting number where the configuration is speci-

fied. Refer Chapter 3.3.

Q Parameter Setting

PLCName |PLC System |PLCFie |PLCRAS |BootFile |Program |SFC

| Device |1/ Assignment |Muitile CPU Setting  Built-n Ethernet Port Setting

TP Address Setting .
Openseltng | T g5 0 eoasaton vindow

Input Format |DEC |

FT# Setting

- w2 e o] 3 Built-in Ethernet Port Open Setting
T, S —— Time Setting IP Address/Port No. Input Format [DEC ~
= Snecion Host Station Destination Destination Start Device to Store
DefaultRouter 1P Address | | | | c:{::"::::m KRR 1 :::’C‘:' Frede;:"::::: - ::vz Ed]v PMMAUUU 1933??20 Pmms'uz — mwwamsmﬁu
. g [TCP v |Predefined Protocol ~ |Active: - 2001| 192,168, 0. 21 502 W 100
Step 3
| [Title]Opening Sockets |
Open Socket - Gripper
MO S5D1284.0 SD12820 SD1288.A
0 —Hff 1F ya i [MOV KO D10 1
Gripper |Gripper Gripper Connecti Gripper
Soc OpenSoc OpenSoc Openon State Soc Open
Commarl Request Complet Signal Executi
ion on Type
M5
—1 L {SP.SOCOPEN  "U1" K1 D10 M10 1
0
Retry So Gripper Gripper
c Open Soc Open Soc Open
Executi MNormal
on Type
Socket Open Status - Gripper
M10 M11
48 | lser w15 |
Gripper |Gripper Griper S
Soc OpenSoc Ope ocket No
Normal | Abnorma rmal Ope
| n
lIRsT M16 1
Gripper
Socket A
bnormal
Open
M11
| [SET M16 1
Gripper Gripper
Soc Ope Socket A
Abnormd bnormal
I Open
[RST M15 1
Griper S
ocket No
rmal Ope
n
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Timer for Auto Open Socket - Rotary

M15 M16 K10
n—¥ gro
10
Griper S Gripper Delay Ti
ocket No Socket A mer - Ro
rmal Ope bnormal tary Soc
n Open Open
Socket Open - Rotary
M1 SD12841 SD12821
99— 1 4 [MOV KD D30 1
0
Rotary S |Rotary S Rotary S Rotary S
oc Open [oc Open oc Open oc Open
Commad|Request Completi Executio
on n Type
T0
— [SP.SOCOPEN  "U1" K2 D30 M20 1
0 0.
Delay Ti Rotary S Rotary S
mer - Ro oc Open oc Open
tary Soc Executio Normal
Open n Type
Socket Open Status - Rotary
M20 M21
132 | % fIseT M25 1
Rotary S |Rotary S Rotary S
oc Open |oc Open ocket No
Normal |Abnormal rmal Ope
n
lIRsT M26 1
Rotary S
ocket Ab
normal O
pen
M21
| [SET M26 1
Rotary S Rotary S
oc Open ocket Ab
Abnormal normal O
pen
[RST M25 1
Rotary S
ocket No
rmal Ope
n

The above image shows the successful Socket Open Status for the EHMD Rotary Gripper Module CMMT-ST
drives.
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5.1.2 ECPRTCL Operation — Gripper CMMT-ST

Step 1 — Data Assignment

[ [Title]lEHMD Control

Data Assignment - Gripper

MO M3
230 —1J B [MOV  HO
Gripper EHMD S¢c
Soc Open Open Co
Commanmplete
[MOV  HI
MOV He4
[mov K12
{Mov  HO
[MOv  H1
MOV  HO
MOV K12
[MOV K24

D300
]

Gripper

Rd Pricl
Transac
tion ID

D301
1

Gripper
Rd Pricl
Module
D

D302

100
Gripper
Read Dat
a Addres
s

D303
12
Gripper
Read Dat
a Length
in Word

D400
0
Gripper
Wr Pricl
Transac
tion ID

D401
1

Gripper
Wr Pricl
Module
D

D402

0
Gripper
Write Da
ta Addre
ss

D403
12
Gripper
Write Da
taLength
in Word

D404
24
Gripper
Write Da
taLength
in Byte

Setting Transaction ID for the EHMD Gripper CMMT-ST Read Status protocol to 0.

2. Setting Module ID or Connection Number for the EHMD Gripper CMMT-ST Read Status protocolto 1
which is associated with the Built-in Port Setting where configuration is specified. Refer Chapter 3.2.

3. Setting Read Data Address for the EHMD Gripper CMMT-ST Read Status protocol to 16#64 or 100.
Setting Read Data Length in WORD for the EHMD Gripper CMMT-ST Read Status protocol to 12.

|

¥

¥

|

¥

|

|

|

¥

5. Setting Transaction ID for the EHMD Gripper CMMT-ST Write Control protocol to 0.
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6. Setting Module ID or Connection Number for the EHMD Gripper CMMT-ST Write Control protocol to 1
which is associated with the Built-in Port Setting where configuration is specified. Refer Chapter 3.2.
7. Setting Write Data Address for the EHMD Gripper CMMT-ST Write Control protocol to 0.
Setting Write Data Length in WORD for the EHMD Gripper CMMT-ST Write Control protocol to 12.
Setting Write Data Length in BYTE for the EHMD Gripper CMMT-ST Write Control protocol to 24.

Step 2 — Protocol Execution

Protocol Control - Gripper

SM410 M15
277 — | i [MOV  HI Doz
1
0.1 Seco Griper S Gripper
nd Clock ocket No Read Pro
rmal Ope tocol Nu
n mber
MOV H2 D103 1
2
Gripper
Write Pr
otocol N
umber
{ SP.ECPRTCL "u1" H1 H2 D100 M30 1
2 Q..

Gripper  Gripper
Control Control
Executio MNormal
n

Protocol Control Status - Gripper

M30 M31

313 | B flseT M35 [}
Gripper |Gripper Gripper
Control |Control ECPrtcl
Normal |Abnormal Normal

IRsT M36 1
Grippur
ECPricl
Abnormal
M31
; [sET M3 |
Gripper Gripper
Control ECPrtcl
Abnormal Abnormal

[RsT M35 i

Gripper
ECPricl
Normal

1. Setting EHMD Gripper CMMT-ST Read Status Protocol Number to D+2 Register (D102 in above exam-
ple). Refer Chapter 3.4 Step 12.

2. Setting EHMD Gripper CMMT-ST Write Control Protocol Number to D+3 Register (D103 in above exam-
ple). Refer Chapter 3.4 Step 12.

3. Theinstruction SP.ECPRTCL used to executes the protocols registered in the flash ROM of the CPU us-
ing the predefined protocol function of GX Works2 for the Connection Number 1.

4. Setting the Number of Consecutive Protocol Executions using the instruction SP.ECPRTCL for the Con-
nection Number 1 to 2.

5. When SM410 is turned on, Protocols 1 & 2 are executed for Connection Number 1.
The Gripper Protocol Control Status will monitor the Normal or Abnormal Protocol Execution as shown.
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5.1.3

ECPRTCL Operation — Rotary CMMT-ST

Step 1 — Data Assignment

| Data As

signment - Rotary |

M

Page 62

Mo M3
—1 {1 MOV  HO D500 |
0
Gripper EHMD Sgc Rotary R
Soc Open Open Co d Pricl
Commanmplete Transact
ion D

MOV HI1 D501 i

1
Rotary R
d Pricl
Module |
D

MOV  He4 D502 i
100

Rotary R
ead Data
Address

MOV K12 D503 i
12
Rotary R
ead Data
Length
in Words

[MOv  HO D600
0

Rotary W
r Pricl
Transact
ion 1D

[Mov  H1 D601 1
1

Rotary W
r Pricl
Module |
D

[MOV  HO D602
0

Rotary W
rite Dat

a Addres
s

MOV K12 D603
12

Rotary W

rite Dat

a Length
in Word

MOV K24 De04 |
24

Rotary W
rite Dat
a Length

in Byte

Setting Transaction ID for the EHMD Rotary CMMT-ST Read Status protocol to 0.

Setting Module ID or Connection Number for the EHMD Rotary CMMT-ST Read Status protocol to 2
which is associated with the Built-in Port Setting where configuration is specified. Refer Chapter 3.2.
Setting Read Data Address for the EHMD Rotary CMMT-ST Read Status protocol to 16#64 or 100.
Setting Read Data Length in WORD for the EHMD Rotary CMMT-ST Read Status protocol to 12.
Setting Transaction ID for the EHMD Rotary CMMT-ST Write Control protocol to 0.
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Step 2

Sample Code for EHMD Control

Setting Module ID or Connection Number for the EHMD Rotary CMMT-ST Write Control protocol to 2
which is associated with the Built-in Port Setting where configuration is specified. Refer Chapter 3.2.
Setting Write Data Address for the EHMD Rotary CMMT-ST Write Control protocol to 0.

Setting Write Data Length in WORD for the EHMD Rotary CMMT-ST Write Control protocol to 12.
Setting Write Data Length in BYTE for the EHMD Rotary CMMT-ST Write Control protocol to 24.

— Protocol Execution

Protocol Control - Rotary

375

Protocol

mn

SM410 M25
—f 1 MOV  H3 D152 |
3
0.1 Seco Rotary S Rotary R
nd Clock ocket No ead Prot

rmal Ope ocol Num
n bar

{MOV  H4 D153 I
4

Rotary W
rite Pro
tocol Nu
mber

[ sP.ECPRTCL "ut” H2 H2 D150 M40 b
2 0.

Rotary C Rotary C
ontrol E ontrol N
xecution ormal

| Control Status - Rotary
M40 M41
— | 3 Iser  mas |
Rotary C |Rotary C Rotary E
ontrol N |ontrol A CPrtcl N
ormal bnormal ormal
IrsT  M46 |
Rotary E
CPricl A
bnormal
M41
L [sET  m46 ]
Rotary C Rotary E
ontrol A CPricl A
bnormal bnormal

[RsT M45 i

Rotary E
CPricl N
ormal

Applicat

Setting EHMD Rotary CMMT-ST Read Status Protocol Number to D+2 Register (D152 in above exam-
ple). Refer Chapter 3.4 Step 12.

Setting EHMD Rotary CMMT-ST Write Control Protocol Number to D+3 Register (D153 in above exam-
ple). Refer Chapter 3.4 Step 12.

The instruction SP.ECPRTCL used to executes the protocols registered in the flash ROM of the CPU us-
ing the predefined protocol function of GX Works2 for the Connection Number 2.

Setting the Number of Consecutive Protocol Executions using the instruction SP.ECPRTCL for the Con-
nection Number 2 to 2.

When SM410 is turned on, Protocols 3 & 4 are executed for Connection Number 2.

The Rotary Protocol Control Status will monitor the Normal or Abnormal Protocol Execution as shown.
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9 Note

o Data Registers D300, D400, D500 and D600 Series are used based on Predefined Protocol Setting. Refer
Chapter 3.4.
e Protocol Number

i'El MELSOFT Series <Predefined Protocol Support Function-Built-in Ethernet> - [Protocol Setting - Sample Code for EHMD Control.tpc]

Debugging Suppert Function

Window

=
=
=

Pmﬁg?ol Manufacturer Model Protocal Name Communication Twpe - E:g:ie Packet Name Packet Setting
I i« |General-purpose | MODBUS/TGP |08 RD Holding Rezisters Send&Receive
-7 Request Wariable Set
=1 Maormal response Wariable Set
<2 Error responge Wariable Set
2 General-purpose | MODBUSA TGP | 16 WR Multi Registers Send&Receive
- Request Mariable Set
-t MNaormal response Variable Set
a2 Error regponse Wariable Set
3 General-purpoze | MODEUS/TGP |08 RD Holding Resisters Send&Receive
> Request Mariable Set
=il Normal response Mariable Set
=) Error regponse Mariable Set
4 General-purpoze | MODBUS/TCP |16 WR Multi Registers Send&Receive
- Request Wariable Set
il Normal response Mariable Set
42 Error response Mariable Set

e Errorin execution can be monitored in D+1 Register (D101 and D151 in above examples).

o While multiple instances of SP.ECPRTCL can exist in the program, they typically operate in a sequential, so it
is best to manage the device queries sequentially by alternating the trigger signal to ensure data from one
device is fully received before requesting another.
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Sample Code for EHMD Control
5.1.4 Socket Close Operation

Step 1

\ [Title]Closing Sockets |
Close Socket - Gripper

M0
438 —y| {spsoccLosE  "U1” K1 D50 M50 i
0 o]
Gripper Gripper Gripper
Soc Ope Soc Clos Soc Clos
Commard e Contro e Normal
| Area
M6
—H—
Retry So
c Close
T1
——
Connecti
on Error
Check D
elay
Clsoe Socket Status - Gripper
M50 M51
483 | % [SET M55 1
Gripper | Gripper Gripper
Soc Clos|Soc Clos Normal C
e Normal|e Abnorm lose
al

IRsT M56 I

Gripper
Abnormal
Close
M51
— | [SET M56 hi
Gripper Gripper
Soc Clos Abnormal
e Abnorm| Close
al

IRsT M55 I

Gripper
MNormal C
lose
Timer for Auto Close Socket - Rotary
M55 M56 K10
509 — | W (T2 3
0
Gripper  Gripper Delay Ti
Normal C Abnormal mer - Ro
lose Close tary Soc
Close

The instruction SP.SOCCLOSE used to close the Connection Number 1.

When MO is turned off or when the connected device disconnects connection number 1, Connection
Number 1 is disconnected by the above program.

The Gripper Socket Close Status will monitor the Normal or Abnormal Socket Close Execution as
shown.

Once the Gripper Socket Close completed successfully, the delay timer will be activated to execute the
Rotary Socket Close command.
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Step 2
Close Sockst - Rotary
M1
535 —|f [sPSOCCLOSE "UT" K2 D70 M50 ]
0 N
Rotary S Rotary S Rotary S
oc Open oc Close oc Close
Commad Control ~ Normal
Area
T0
——
Delay Ti
mer - Ro
tary Soc
Open
T
——
Connecti
on Error
Check D
elay
T2
—
Delay Ti
mer - Ro
tary Soc
Close
Close Socket Status - Rotary
M0 MB1
569 — | . [SET M65 i
Rotary S |Rotary S Rotary N
oc Close |oc Close ormal Cl
MNormal | Abnormg ose
|
IRsT  M65 [}
Rotary A
bnormal
Close
M&1
| [sET  mB5  }
Rotary S Rotary A
oc Close bnormal
Abnormg Close
|
IRsT  wmes N
Rotary N
ormal Cl
ose

The instruction SP.SOCCLOSE used to close the Connection Number 2.
When M1 or TO is turned off or when T2 is turned on or when the connected device disconnects connec-
tion number 2, Connection Number 2 is disconnected by the above program.

3. The Rotary Socket Close Status will monitor the Normal or Abnormal Socket Close Execution as shown.
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5.2 EHMD Module Status Word

5.2.1 EHMD Gripper Module Status Word

Debug Diagnostics Tool Window
Read from PLC...

Write to PLC...

Verify with PLC...

i Project Edit Find/Replace

Remote Operation(S)...
Redundant Operation...

Password/Keyword >

{8 Parameter :
P PLC Parameter Soft Security Key Management...
{BY Network Parameter PLC Memory Operation >
ﬁl!l Remote Password Delete PLC Data...

@ Intelligent Function Module
A% Global Device Comment
[-fi Program Setting

PLC Usgr Data »
Export to ROM Format...

[_]ﬂ POU Program Memory Batch Download
E{& Program Latch Data Backup »
----- 1] GRIPPER PLC Module Change ,

MB_CONN

B Program

4 Opening Sockets
4 EHMD Control
4 Closing Sockets

Set Clock...
Register/Cancel Display Module Menu...

Monitor 3
Watch 3

Monitor Mode F3
Moniter (Write Mode) Shift+F3

« Retry Logic " S -
" END Local Device Batch Read +Save CSV Start Monitoring (All Windows)
..... B ROTARY Stop Monitoring (All Windows)

[ Local Device Comment
[]-@ Device Memory
@ Device Initial Value

Start Monitoring
Start Monitor (bit type only)
Stop Menitoring Alt+F3

Change Value Format(Decimal)
Change Value Format(Hexadecimal)
Device/Buffer Memory Batch
Program List...

Interrupt Program List...

Monitor Condition Setting...
Menitor Stop Condition Setting...

Entry Ladder Monitor...
Delete All Entry Ladder

Change Instance (Eunction Block)...

SFC All Block Batch Monitoring
SFC Auto Scroll

Click on Online option from toolbar.

Click on Monitor option.

Click on Device/Buffer Memory Batch option to start the monitoring the status word of EHMD Gripper
CMMT-ST drive.
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Device
& Device Name | D307 | Tjc et value Reference Program | Reference...
" Buffer Memory Fodule Start | =]y pddress | | oec ~|

Display format
Modify Value. .. M 2 ||m|E]|=§%|?;§ 64 |nse|[l| 16 | petais... | open... | Save... || [Display comments in monitoring(GRIPP -]
|

Check if the feedback signal of the EHMD Gripper CMMT-ST drive is properly received at input address D307

(Refer Chapter 3.4).

5.2.2 EHMD Rotary Module Status Word

Device
% Device Name | D307 | T/Csetvalue Reference Program | Reference. ..
€ Buffer Memory Mocule Start | e address | =lfoec |

Display format

Modify Value. . |’V 2 || M|Eﬂ|‘-’.:? 32| 6| nst || 16 | vetsis... | open.. | save..

IDisplav comments in moniboring(GRJPP;I

-

Check if the feedback signal of the EHMD Rotary CMMT-ST drive is properly received at input address D507
(Refer Chapter 3.4).
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5.3 EHMD Module Control Word

5.3.1 EHMD Gripper Module Control Word

Device
% Device Name | D405 ~|  TiC Set Value Reference Program | Reference...
(" Buffer Memory IModule Start | w|HEx)  address | =l |oec =]
Display format
Modify Vale. . M 2 || m||g|3,3|?;§ 64 ps| | 16 | petais... | open... | save.. || [Display comments mmonitoring(RipP ¥ |

=]

Check if the control signal of the EHMD Gripper CMMT-ST drive is properly send at input address D405 (Refer
Chapter 3.4).

5.3.2 EHMD Rotary Module Status Word

Device
' Device Name | D805 | T/cset value Reference Program | Reference. ..
€ Buffer Memory fodule Start | =l e addvess | |pec ~|
Display format
Modify Value... M 2 || m|ig|3,3|;5;2 64 psc| [ 16 | Detais... | open... | save... || [Display comments in monitoring(GRIPP |

[-]
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Sample Code for EHMD Control

Check if the control signal of the EHMD Rotary CMMT-ST drive is properly send at input address D605 (Refer

Chapter 3.4).

The following chapters will explain the procedure to bitwise control of the EHMD Rotary Gripper Module through
Process Data one by one.

5.4 Sample Code for EHMD Gripper Drive Control

5.4.1 EHMD Gripper Axis Enable

| Program 1 - Gripper Enable

X80
Y-y

Gripper
Error Ac
k Bit

X90

17—

(D4057 )

Gripper
Ack Faul
t

Gripper
Enable B
it

T10

fDs0sA

Gripper
Confrol
By PLC

fp40s1 |

Gripper
No Coast
Stop

fip40s2 |

Gripper
No Quick
Stop

M140

fiD4053 |}

Gripper
Enable O
peration

Gripper
Mation T
ask Stop
Bit

fiD4054

Gripper
Cancel T
raversin
q

fiD40s5

Gripper
Intermed
iate Sto
p

K50

A0 B
50
Gripper
Switch O
n Delay

285 1—B

Gripper
Switch O
n Delay

fp4050

Gripper
Switch O
n

1. Alarm Reset : D405.7 (1 : Active, O : Inactive).
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Sample Code for EHMD Control

Acquire control authority through PLC : D405.A.

Change Coast Stop : D405.1 to 1 (No coasting).

Change Fast Stop : D405.2 to 1 (No fast stop).

Change Enable Operation : D405.3 to 1 (Enabled).

Change Reject Positioning Task : D405.4 to 1 (Inactive).

Change Intermediate Stop D405.5 to 1 (Inactive).

If all conditions above are met, change Output Stage Enable : D405.0 to 1 (Gripper Axis On).

O Ny R WN

5.4.2 Gripper Axis Initialization

| Program 2 - Gripper Initialization |

D3072
30—R8 fiwzo02 I
Gripper Gripper
Operatio Axis Ena
n Enable bled Bit
d
W2002
51—H [MOV  K16384 D409 |
16384
Gripper Gripper
Axis Ena Velocity
bled Bit

Qverrid

E

[MOV  K16384 D414 |
16334
Gripper
MDI Acce
leration

[MOV  K16384 D415 i
16384

Gripper
MDI Dece
leration

Initial Parameter Settings :-

After performing output stage enabling and completing the enabling operation, the D307.2 (Operation Enabled)
signal is activated.

1. Override (Position, Velocity) : D409 = 16384 (4000H): Override at 100%
2. MDIACC : D414 = 16384 (4000H): FAS setting at 100%
3. MDI DEC : D415 = 16384 (4000H): FAS setting at 100%.

9 Note

e For this sample code, the parameters above are fixed at 100%. To make the value adjustable,
replace the K16384 constant with the desired Register Address.
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Sample Code for EHMD Control

5.4.3 Gripper Axis Homing
|_Program 3 - Gripper Homing |
X91
58— 4056
Start Gr Start Gr
ipper Ho ipper Ho
ming Bit ming
D307.B
s —H fwaooe
Gripper Gripper
Home Pos Homing C
ition Se ompleted
t Bit
1. Start Homing (FAS Configuration) : D405.B (1 : Active, O : Inactive).
2. After performing homing and completing the origin operation, the D307.B (Homing Point Set) signal is
activated.
5.4.4 Gripper Axis Jog Movement
| Program 4 - Gripper Open & Close (Jog) |
X92
77— | (D4075 )
Gripper Gripper
Jog Inc Jog Incr
Bit ement
x93
100 — | {D4058  }
Gripper Gripper
Close Close Jo
g
X94
102 — | {D4059 )
Gripper Gripper
Open Open Jog
1. Inching/Incremental Jog: D407.5 (1 : Active, O : Inactive).

e Theincremental distance of positive & negative direction will be based on values set in param
eters Relative Position Jog1 (P1.214530.0.0) & Relative Position Jog2 (P1.214538.0.0) re-
spectively.

2. Jog Positive (Close) Direction : D405.8 (1 : Active, O : Inactive).
3.

Jog Negative (Open) Direction : D405.9 (1 : Active, O : Inactive).
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Sample Code for EHMD Control

5.4.5 Gripper Axis Open-Close with Absolute or Relative Control

| Program 5 - Gripper Open & Close |
W200B X95
107 —J fp4068
Gripper | Gripper Gripper
Homing GAbs/Rel MDI Modu
ompleted| Motion A lo
Bit ct Bit
fio406F
Gripper
MDI Acti
vate
K10
A1 )
10
Position
& Veloc
ity Move
Delay
™
135 —f [DMOV D1000 D410 ]
3000 3000
Position Gripper Gripper
& Veloc Set Posi  Set Posi
ity Move tion tion Low
Delay Word
[DMOV D1002 D412
10 10
Gripper Gripper
SetVelo SetVelo
city city Low
Word
X96
140 — | D4088 )
Enable F Gripper
orce Con Travel T
trol o Fix En
dStop En
97
142 fiDsoss
Gripper Gripper
Motion E Open/Clo
xecution se Comma
Bit nd
X98
144 —] | {M140 3
Gripper Gripper
Cancel T Motion T
raversin ask Stop
g Bit

1. Set Positioning Method to 1 (Absolute Mode). Positioning Method : D406.8 (1 : Absolute, O : Relative).
Set MDI Selection to 1 (Activate MDI Mode). MDI Selection : D406.F (1 : Activate, O : Deactivate).

N

3. Position Control Parameter Settings
e MDI Target Position : D410 (Lower), D411 (Higher).
e MDI Velocity : D412 (Lower), D413 (Higher).
4.,

Activate Positioning task : D405.6 (0 -> 1 Rising Edge).
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Sample Code for EHMD Control

5.4.6 Gripper Axis Open-Close with Force Control

| Program 5 - Gripper Open & Close |
W200B X95
107 —J o406 @
Gripper | Gripper Gripper
Homing GAbs/Rel MDI Modu
ompleted| Motion A lo
Bit ct Bit
fos06F
Gripper
MDI Acti
vate
K10
ET‘I‘I E
10
Position
& Veloc
ity Move
Delay
™
135 —H {DMOV  D1000 D410 I
10000 10000
Position Gripper Gripper
& Veloc Set Posi  Set Posi
ity Move tion tion Low
Delay Word
[DMOV D1002 D412 1}
1 1
Gripper Gripper
SetVelo Set Velo
city city Low
Word
X96
140 —1J} fiDaoss
Enable F Gripper
orce Con Travel T
trol o Fix En
dStop En
97
142 —1J} fiDaoss
Gripper Gripper
Maotion E Open/Clo
xecution se Comma
Bit nd
X98
144 — | {M140 3
Gripper Gripper
Cancel T Motion T
raversin ask Stop
g Bit

1. Set Travel to Fix End Stop to 1 (Force Control). Travel to Fix End Stop : D408.8 (1 : Activate, O : Deacti-
vate).

e The clamping torque will be based on value set in parameters Clamping Torque
(P1.526801.0.0).

2. Set MDI Selection to 1 (Activate MDI Mode). MDI Selection : D406.F (1 : Activate, O : Deactivate).
3. Position Control Parameter Settings

e MDI Target Position : D410 (Lower), D411 (Higher).

e MDI Velocity : D412 (Lower), D413 (Higher).
4. Activate Positioning task : D405.6 (0 -> 1 Rising Edge).
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5.4.7 Gripper Axis Status Word

| Program 6 - Gripper Status \
D307.0
46— w2000 §
Gripper Gripper
Ready To Ready To
Switch Switch
On On Bit
D307.1
w63 —R fw2001
Gripper Gripper
Ready To Ready To
Operate Operate
Bit
D307.3
165 |— | W2003 )
Gripper Gripper
Fault Ac Axis Err
tive or Activ
o Bit
D307.6
167 — | W2006 )
Gripper Gripper
Switch O Switch O
n Inhibi n Inhibi
ted ted Bit
D307.7
169 — | w2007 )
Gripper Gripper
Warning Warning
Active Active B
it
D307A
7| W200A )
Gripper Gripper
Target P Target P
osition os Reach
Reached ed Bit
D307.C
173 B fiw2o0c
Gripper Gripper
Traverse Ack Setp
Task Ac oint Bit
k
D307D
17— fwao0D
Gripper Gripper
Stopped Movement
Stopped
Bit
D303.D
77— | w2020}
Gripper Gripper
Clamping Clamp To
Torque rque Rea
Reached ched Bit
D309 E
179 B fiw2o2E
Gripper Gripper
Travel T Force Co
o Fix St ntrol Ac
op Activ tBit
D311B
181 B fiwao4s
Gripper Gripper
Controll Contrlle
er Enabl r Enable
o Bit
D311.C
183 —Jf fiwz0ec
Gripper Gripper
Drive Re Drive Re
ady ady Bit
SM400
185 — {[DMOV D312 D010 J
-3268 -3268
Always O Gripper  Gripper
N ActPosi  Act Pos
tionLow Raw Valu
Word C)
[DMOV D314 D1012 ]
0 o
Gripper  Gripper
ActVelo  Act Velo
city Low  city Raw
Word Value
{MOV D316 D1014 |
0 0
Gripper Gripper
Active F Error Co
aultCod  de
e
{MOov D317 D015
0 0
Gripper Gripper
Active W Warning
arning C  Code
ode
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Sample Code for EHMD Control

Ready to Switch On
(1 : Ready, 0 : Not Ready).

Ready to Operate
(1 : Ready, 0 : Not Ready).

Fault Active

(1 : Active, O : Inactive).

Switch On Inhibited

(1 : Active, O : Inactive).

Warning Active

(1 : Active, O : Inactive).

Target Position Reached

(1 : Reached, 0 : Not Reached).

Traverse Task Acknowledge

(1 : Acknowledged, 0 : Not Acknowledged)

Drive Stopped
(1 : Stopped, 0 : Moving).

Clamping Torque Reached
(1 : Reached, 0 : Not Reached).

Travel To Fix Stop Active

(1 : Active, 0 : Inactive).

Acquire control authority through
PLC (1 : Enabled, O : Disabled).

Drive Ready
(1: Ready, O : Not Ready).

Actual Position : D312 (Lower), D313
(Higher). Raw value from FAS, need to
do conversion.

Actual Velocity : D314 (Lower), D315
(Higher). Raw value from FAS, need to
do conversion.

Active Fault Number : D316

Active Warning Number : D317
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Sample Code for EHMD Control

5.5 Sample Code for EHMD Rotary Drive Control

5.5.1 EHMD Rotary Axis Enable

[ Program 1 - Rotary Enable |
X180
0} (D607 )

Rotary E Rotary A
rror Ack ck Fault
Bit

X190
17 —F fososA

Rotary E Rotary C
nable Bi ontrol B
t yPLC

foeos1 |

Rotary N
o Coast
Stop

fipeos2 |

Rotary N
o Quick
Stop

fioeos3

Rotary E
nable Op
eration

M150

—F fioeos4 B

Rotary M Rotary C
otion Ta ancel Tr

sk Stop aversing
Bit

fioeoss

Rotary |
ntermedi
ate Stop

K50
20 B
50
Rotary S
witch On

Delay

T20
31 —B foeoso

Rotary S Rotary C
witch On ontrol W

Delay ord 0

Alarm Reset : D605.7 (1 : Active, O : Inactive).

Acquire control authority through PLC : D605.A.

Change Coast Stop : D605.1 to 1 (No coasting).

Change Fast Stop : D605.2 to 1 (No fast stop).

Change Enable Operation : D605.3 to 1 (Enabled).

Change Reject Positioning Task : D605.4 to 1 (Inactive).

Change Intermediate Stop D605.5 to 1 (Inactive).

If all conditions above are met, change Output Stage Enable : D605.0 to 1 (Rotary Axis On).

0 N O L1 ~WN
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Sample Code for EHMD Control

5.5.2 Rotary Axis Initialization

| Program 2 - Rotary Initialization |
Ds507.2
13—RN Rwaso2
Rotary O Rotary A
peration xis Enab
Enabled led Bit
W250.2
54 —B [MOV  K16384 D609 |
16384
Rotary A Rotary V
xis Enab elocity
led Bit Qverride

[MOV  K16384 D614 |
16384
Rotary M
DI Accel
eration

[MOV  Kl16384 D615 ]
16384

Rotary M
DI Decel
eration

Initial Parameter Settings :-

After performing output stage enabling and completing the enabling operation, the D507.2 (Operation Enabled)
signal is activated.

1. Override (Position, Velocity) : D609 = 16384 (4000H): Override at 100%
2. MDIACC : D614 = 16384 (4000H): FAS setting at 100%
3. MDIDEC :

D615 = 16384 (4000H): FAS setting at 100%.

9 Note

e For this sample code, the parameters above are fixed at 100%. To make the value adjustable,
replace the K16384 constant with the desired Register Address.

5.5.3 Rotary Axis Homing

| Program 3 - Rotary Homing |
X191
61— fiososs
Rotary S Rotary S
tart Hom tart Hom
ing Bit ing
D507.B
78 —B fiwzsoe |
Rotary H Rotary H
ome Posi oming Co
tion Set mpleted
Bit
1. Start Homing (FAS Configuration) : D605.B (1 : Active, O : Inactive).
2.

After performing homing and completing the origin operation, the D507.B (Homing Point Set) signal is
activated.
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Sample Code for EHMD Control

5.5.4 Rotary Axis Jog Movement

[ Program 4 - Rotation (Jog) |
X192
80— | {DE075 )
Rotary J Rotary J
ogincB og Incre
it ment
X193
97 |— | {DBO58 )
Rotary J Rotary C
oq Posit ontrol W
ive Bit ord 0
X194
99— | {DE0S9 )
Rotary J Rotary C
og Megat ontrol W
ive Bit ord 0

1. Inching/Incremental Jog : D607.5 (1 : Active, O : Inactive).

e Theincremental distance of positive & negative direction will be based on values set in param-
eters Relative Position Jog1 (P1.214530.0.0) & Relative Position Jog2 (P1.214538.0.0) re-
spectively.

2. Jog Positive (Close) Direction : D605.8 (1 : Active, O : Inactive).
3. Jog Negative (Open) Direction : D605.9 (1 : Active, O : Inactive).

Page 78 of 82 Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP-1.10



Sample Code for EHMD Control

5.5.5 Rotary Axis Revolution with Absolute or Relative Control

[ Program 5 - Rotation |
W250.8 X195
01— {1 fioeoes
Rotary H |Raotary A Rotary M
oming Cq bs/Rel M DI Modul
mpleted |ofion Ac o
Bit tBit
fiosoeF
Rotary M
DI Activ
ate
K10
121 [}
10
Position
& Veloc
ity Move
Dalay
T21
123 —ff {DMOV D1050 D610
5000000 5000000
Position Rotary S Rotary S
& Veloc e Posit et Posit
ity Move ion ion Low
Delay Word
[pmov Dios2 D612 ]
10000 10000
Rotary S Rotary S
etVeloc etVeloc
ity ity Low
Word
X196
128 — | DEOGE
Rotary V Rotary S
elocity etup Mod
Cirl Act e Select
ivate ed
X200 X201
— | & D6OBY )
Rotary V Rotary V Rotary V
elocity  elocity elocity
Positive Negative Positive
Bit Bit Dir
X201 X200
L] & (DEOBA )
Rotary V Rotary V Rotary V
elocity  elocity elocity
Negative Positive Negative
Bit Bit Dir
X197
138 — | D6088
Rotary T Rotary T
orque Co ravel To
nirol Ac Fix End
tivate Stop En
X198
40— fioeose
Rotary M Rotary R
otion Ex evolutio
ecution n Execut
Bit e Comman
X199
142 — | M50 )
Rotary C Rotary M
ancel Tr otion Ta
anversin sk Stop
g Bit

Set Positioning Method to 1 (Absolute Mode). Positioning Method : D606.8 (1 : Absolute, O : Relative).
Set MDI Selection to 1 (Activate MDI Mode). MDI Selection : D606.F (1 : Activate, O : Deactivate).
3. Position Control Parameter Settings
e MDI Target Position : D610 (Lower), D611 (Higher).
e  MDI Velocity : D612 (Lower), D613 (Higher).
4. Activate Positioning task : D605.6 (0 -> 1 Rising Edge).

Application Note — EHMD with Mitsubishi Q-Series PLC using CMMT-ST through Modbus TCP - 1.10 Page 79 of 82



Sample Code for EHMD Control

5.5.6 Rotary Axis Revolution with Velocity Control

| Program 5 - Rotation \
W250.B X195
1

101 B [ fioso6s
Rotary H |Rotary A Rotary M
oming Cabs/Rel M DI Modul
mpleted |otion Ac o
Bit t Bit

fiocosF
Rotary M
DI Activ
ate
K10
el i
10
Position
& Veloc
ity Move
Delay
T21
123 ] {DMOV D10S0 D610 J
o ]
Position Rotary S  Rotary S
& Veloc et Posit et Posit
ity Move ion ion Low
Delay Word

[DMov D1os2  De12 ]
5000 5000

Rotary S Rotary S
etVeloc etVeloc

ity ity Low
Word
X196
128 —1 fiocosE
Rotary V Rotary S
elocity etup Mod
Ctrl Act e Select
ivale ed
X200 X201
fioeoss
Rotary V Rotary V Rotary V
elocity  elocity elocity
Positive Negative Positive
Bit Bit Dir
X201 X200
1 1 DE0BA
Rotary V Rotary V Rotary V
elocity  elocity elocity
MNegative Positive Negative
Bit Bit Dir
X197
138 — | D6088 )
Rotary T Rotary T
orque Co ravel To
nirol Ac Fix End
tivate Stop En
X198
140 —J fDs056
Rotary M Rotary R
otion Ex evolutio
ecution n Execut
Bit e Comman
X199
142 — | M150 3}
Rotary C Rotary M
ancel Tr otion Ta
anversin sk Stop
g Bit
1. Set Setup Mode Selected to 1 (Velocity Control). Setup Mode Selected : D606.E (1 : Activate, O : Deacti-
vate).

Set Positioning Method to 1 (Absolute Mode). Positioning Method : D606.8 (1 : Absolute, O : Relative).

3. Direction Control Settings

e Rotate Positive Direction : D606.9 (1 : Activate, O : Deactivate).

e Rotate Negative Direction : D606.A (1 : Activate, O : Deactivate).
4. Set MDI Selection to 1 (Activate MDI Mode). MDI Selection : D606.F (1 : Activate, O : Deactivate).
5. Position Control Parameter Settings

e MDI Target Position : D610 (Lower), D611 (Higher).

e MDI Velocity : D612 (Lower), D613 (Higher).
6. Activate Positioning task : D605.6 (0 -> 1 Rising Edge).
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5.5.7 Rotary Axis Revolution with Torque Control

Sample Code for EHMD Control

| Program 5 - Rotation \
W250B X195
10— fiveoss
Rotary H | Rotary A Rotary M
oming Cgbs/Rel M DI Modul
mpleted |otion Ac o
Bit t Bit
fioso6.F B
Rotary M
DI Activ
ate
K10
HT21 [}
10
Position
& Veloc
ity Move
Delay
™
123 —J§ [DMOV D1050 D610 ]
50000000 50000000
Position Rotary S Rotary S
& Veloc ef Posit et Posit
ity Move ion ion Low
Delay Word
[omov pios2  De1z ]
1000 1000
Rotary S Rotary S
etVeloc etVeloc
ity ity Low
Word
X196
1286 — | D60GE
Rotary V Rotary S
elocity etup Mod
Ctrl Act e Select
ivate ed
X200 x20m
— | v D606Y
Rotary V Rotary V Rotary V
elocity elocity elocity
Positve Negative Positive
Bit Bit Dir
X201 X200
L] . DE0BA )
Rotary V Rotary V Rotary V
elocity elocity elocity
Negative Positive Negative
Bit Bit Dir
X197
138 —J fipeoss B
Rotary T Rotary T
orgue Co ravel To
ntral Ac Fix End
tivate Stop En
X198
40— fipeose B
Rotary M Rotary R
otion Ex evolutio
ecution n Execut
Bit e Comman
X199
142 | MIS0 )
Rotary C Rotary M
ancel Tr otion Ta
anversin sk Stop
g Bit

1. Set Travel to Fix End Stop to 1 (Force Control). Travel to Fix End Stop : D608.8 (1 : Activate, O : Deacti-
vate).
e The clamping torque will be based on value set in parameters Clamping Torque
(P1.526801.0.0).
2. Set MDI Selection to 1 (Activate MDI Mode). MDI Selection : D606.F (1 : Activate, O : Deactivate).
3. Position Control Parameter Settings
e MDI Target Position D610 (Lower), D611 (Higher).
e MDI Velocity D612 (Lower), D613 (Higher).
4. Activate Positioning task : D605.6 (0 -> 1 Rising Edge).
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Sample Code for EHMD Control

5.5.8 Rotary Axis Status Word

| Program 6 - Rotary Status \
D507.0
a1 w0 §  Ready to Switch On
Rotary R Rotary R
x-)aodsr'l\{o e;dsr'l\{o (1 : Ready, 0: Not Ready)-
Switch O Switch O
n nBit
D507.1
61 w201 Ready to Operate
Rotary R Rotary R
ooty To =iTo | (1:Ready, O : Not Ready).
Operate QOperate
Bit
D507.3
163 | w203 ) Fault Active
Rotary F Rotary A . .
ault Act xis Ero (1 : Active, O : Inactive).
ive T Active
Bit
D507.6 . e
165 | | wzos ) Switch On Inhibited
Rotary S Rotary S . .
witch On witch On (1 : ACtIVe, 0: |naCtIVE).
Inhibit Inhibit
ed ed Bit
D507.7
167— | w07 ) Warning Active
Rotary W Rotary W
arting A amna A | (1 : Active, O : Inactive)
ctive ctive Bi ‘ ’ * ‘
t
D507.A epe
169 [— | wasoa ) Target Position Reached
Rotary T Rotary T
arget Po arget Po (1 : Reached, 0 : Not Reached).
sition R s Reache
eached d Bit
D507.C
7 —B gwsoc § Traverse Task Acknowledge
Rotary T Rotary A
raverso cksewo | (1 : Acknowledged, O : Not Acknowledged)
Task Ack int Bit
D507.0 .
] w0 §  Drive Stopped
Rotary S Rotary M .
topped t . .
oppe = (1 : Stopped, 0 : Moving).
Bit
D509.0 .
175 | wz20 ) Clamping Torque Reached
Rotary C Rotary C
lamping lamp Tor (1 : ReaChed, 0 : Not Reached).
Torque R que Reac
eached hed Bit
D503 E
B - fwaoe § Travel To Fix Stop Active
Rotary T Rotary F . .
ravel To orce Con (1 : ACtIVe, 0: |naCt|VE)-
Fix Sto trol Act
p Active Bit
D511B . .
173 —1f fwses § Acquire control authority through
Rotary C o’ | PLC(1:Enabled, 0 : Disabled).
r Enable r Enable
Bit
D511.C
" twsec § Drive Ready
R D R D
gg’fp?éa ﬂ,“;:%a (1 : Ready, 0 : Not Ready).
SM400 .
w3l lomov ps1z pwso § Actual Position : D512 (Lower), D513
129024 129024
e P s Ry | (Higher). Raw value from FAS, need to
ion Low aw Value .
Word do conversion.
{oMov ps14  Dioez ] Actual Velocity : D514 (Lower), D515
Rjawn Feav® 1 (Higher). Raw value from FAS, need to
ity Low ity Raw .
Word  Valus do conversion.
{mov o516 Dost ] Active Fault Number : D516
Rotary A Rotary E
clive Fa  rror Cod
ultCode e
{mov psi7 - Dwss  } - Active Warning Number : D517
Rotary A Rotary W
ctive Wa arning C
ming Co  ode
de
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