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Chapter 1 Introduction

This document provides instructions and examples on how to configure a system consists of Rockwell
ControlLogix PLC, an ICC ETH-1000 Gateway, and Mitsubishi iQ PLC system. An Example of the system
configuration is shown in Figure 1 below.
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Figure 1 EtherNet/IP Connectivity — Rockwell PLC to Mitsubishi iQ PLC a2
The system configurations enable Rockwell PLCs to read and write both bit and register data of Mitsubishi iQ
PLC using either EtherNet/IP Implicit or Explicit Messaging protocols. Both the built-in Ethernet port on an iQ
CPU and an external Ethernet module can be used for this communication. 9
o
ICC ETH-1000 Gateway module is used to convert the EtherNet/IP protocol to Mitsubishi MELSEC & £
Communication (MC) Protocol that is supported by Mitsubishi iQ PLCs. 252
It is assumed that the user of this guide is familiar with the Rockwell RSLogix5000 environment, the 388
operation of Mitsubishi iQ PLCs, and has sufficient knowledge of the ICC ETH-1000 Gateway. It is critical
for the users to refer to the manuals when setting up the system parameters for EtherNet/IP applications.
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Chapter 2 System Overview

A Verification System is used as a test bed for verifying the steps documented in this Quick Start guide. The
Verification System is shown in Figure 2 below with the IP address assignments of all the devices.

ICC
192.168.1.102

Figure 2 Architecture of an Example Verification System

The Verification System consists of one monitoring PC (e.g. Monitoring Laptop 1), a ControlLogix system, an
ICC ETH-1000 module, and one Mitsubishi Q13UDEH PLC system.

The following list contains high-level steps to establish proper EtherNet/IP communication of this Verification
System. Each of these steps will be further detailed in subsequent chapters

1. Connect the programming/monitoring PC, Rockwell PLC, ICC ETH-1000, and Mitsubishi PLC system to

the Ethernet network

a. Configure all devices to have proper IP addresses and subnet masks as shown above.

b. Ensure that RSLogix5000, ICC Gateway Configuration Utility, and Mitsubishi GX Works2 or GX
Developer software packages are installed on the programming PC.

2. Create a project using the RSLogix5000 software to interface with the Mitsubishi PLC.
a. Addthe ICC ETH-1000 as a Generic Ethernet Module in the RSLogix5000 project.
3. Configure ICC ETH-1000

Netgear Switch
Mornitoring Laptop 2 iQ (Built-in Ethernet Port) iQ E71 Ethernet Module
192.168.1.5 ControlLogix
192.168.1.30

a. Configure EtherNet/IP Parameters

b. Map the ControlLogix Tags for the ETH-1000 to the internal ETH-1000 database locations

¢c. Map ICC ETH-1000 internal database locations to proper controller register and/or bit locations

for the PLC.
4. Configure iQ system

a. Configure the Built-in Ethernet port on the iQ CPU

b. Configure the Ethernet port on an external Q71E71 module if necessary
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Chapter 3 Connecting Devices to the Network

The steps of configuring the IP addresses of the ControlLogix PLC system, the ICC ETH-1000 module, and the
PLC are documented in this chapter.

3.1 Changing the IP Address of the ControlLogix System

The minimum configuration of a ControlLogix system consists of a ControlLogix chassis (e.g. 1756-A7), a
power supply (e.g. 1756-PA72), a ControlLogix Controller (e.g. 1756-L61), and an EtherNet/IP module (e.g.
1756-ENBT).

The steps here document the procedure to modify the IP address of a 1756-ENBT module to add the
ControlLogix system on the same network with the Mitsubishi PLC and the ICC ETH-1000 module. It is
assumed that there is already an IP address assigned to the ENBT module. If configuring a brand new
ENBT module is necessary, please consult the user manual of the Rockwell ENBT module.

Introduction

System Overview

1. Power on the Rockwell system and monitor the display scrolling across the front of the ENBT
module. If the module is working properly, the message “OK Rev x.x.x IP1.IP2.IP3.IP4” should scroll
across the display. Rev x.x.x is the revision number of the module firmware, and IP1.IP2.IP3.IP4
forms the current IP address of the module. For example, the message is “OK Rev 2.3.1
192.168.1.30”

2. Connect a configuration PC on the network. Change the IP address of the PC to be in the same
subnet as the 1756 ENBT module.

e Note: it is assumed that changing the IP address on a PC is known by the users of this
manual. If required, please consult Windows OS Help File.
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3. Open the RSLinx Classic on the configuration PC and select Communications -> RSWho and
expand the tree to see the following screen showing the system configuration:

o

= ) =
5 RsLinx Classic Lite - R§Who - 1 [ [=11E3] o g
File Yiew Communications Station DDE/OPC  Security  Window Help D =
g g
°8 D
£5:
220
oo o

¥ Autobrowss Refresh I = Browsing - node O found
=1 workstation, YEM1
=@ Linx Gateways, Ethernet
=g AB_ETHIP-1, Ethernet o |
=l ﬂ 192,168,130, 1756-ENBTIA, 1756-ENBT)A 1756-L6. .. 1756-EMBT/A
= - Backplane, 1756-A7j4
— 00, 1756-161 LOGIXSSE1, 1756-L611A LOGIXSS61

. E &g Channel 0, DF1 5
00, 1756-L61 LOGIXE561 =
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=
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4. Right-Click on the ENBT Module and select “Module Configuration” from the drop down list:

‘Q‘ RSLinx Classic Lite - RSWho - 1

File WYiew Communications Station DDEMOPC  Security  Window

¥ utobrowse Refresh I Mot Browsing

== Workstation, YEM1
=& Linx Gateways, Ethernet -

==& AB_ETHIP-1, Ftherret Backplane
= A SE LR L7SE-AT
=3 Backplare, 1756-87/4 Remove
=] o0, 1756-L61 LOGLY
[=1-& Channel 0, DF1
] oo, 175816

ﬂ 01, 1756-EMBTA Device Properties

Module Statistics
Module Configuration

Driver Diagnostics
Configure Driver

[ oM 06/22/09 [ 05146 AM

Far Help, press F1

5. Under the “Port Configuration” tab, select the Network Configuration Type to be “Static”, and one
can modify the IP address and the Network Mask to the desired values. Click “OK” and save the
new IP address configuration. The new IP address should scroll across the front of the ENBT
module.

1756-ENBTA Configuration X

General Port Configuration I

Metwork Configuration T yp
’7 ¢ Gtalic " Dynamic |

= Use DHCP to abtain network configuration.
& [Ise BOOTP to obtain network configuration,

P Address: IBERE] (]
Metwark Mask: I 2FR 255 2RE i}
Gateway Address: I o 0 o . 0
Primary Mame I il 0 0 il
Server.

Secondary Name

Server I 0 u vo.0

Diornain Mame:

Host Marme: I
¥ Auterhegotiate port speed and duplex
Current Port Speed: |1DD

Ll L

Curent Duplex: IFuII duplex

[Changes to Port Speed and Duplex requirs module reset.]

Status; INetwnrk Interface Configured

ok I Cancel Apply Help
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6. Once the new IP address is set, it is very likely (depending on what IP address and Network mask
were assigned to the ENBT module) that the Configuration PC will no longer be able to
communicate with the ENBT module. The IP address of the Configuration PC will need to be
changed to be in the same subnet of the ENBT module before the communication can be re-
established.

3.2 Changing the IP Address of the ICC ETH-1000 Module

The “ICC Gateway Configuration Utility” should be loaded on a Configuration PC that is used to configure
the ICC ETH-1000. The ETH-1000 module can be powered using an USB connection, a Power Over
Ethernet (POE) connection or an external 7- 24V power supply.

Introduction

Using the USB connection between the Configuration PC and the ICC ETH-1000 is the most straightforward
method to perform the initial configuration of the ICC Module.

1. Launch the “ICC Gateway Configuration Utility” on the Configuration PC and connect a USB cable
to the ICC device.

System Overview

m; ICC Gateway Configuration LHility
Eile Device Help

== BT
Status Device

'C‘ Flzase select a device

Port & Configuration 1 Port B Configuration ] Timeout Configuration I Moritar ] Firder

Pratocol Selection Mo Configuration ]

Pratocal
Baud Rate

Parity
Address

Timeout [ms]
Scan Rate ’7
ms]

)
<
£
e
X
]
35
23
> 2
[
(=

ControlLogix PLC
Project
Configuration

Options

ETH-1000
Configuration

Using EtherNet/IP
Explicit Messaging

Terminology
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2. Click the “Auto Connect” button, and the ETH-1000 module will be connected, and the screen will
be populated with the current information:

= |cc Gateway Configuration Utility

Fle Device Help

(== RN T

Status 1 Device
Connected & ETH-1000
Modbus - BAChet

Object Memaory Used: 00.0% Firmware Yersion 0.900
Database: Litls Endian
Ethernet Configuration 1 RAS-485 Configuiation | Timeout Configuration | Moritor | Finder |
Frotacal Selection Ethemet Configuratian | | Etheetatp | tiocbus 100 | MELsEC]
Pratacal Ethemet Multiple 52 e
Authentication
Baud Rate User Name raot
Parity Password [
Address IP Settings
© Obtain network address automatically
Timeout [ms)

@ Use a static P address

IP Address 192 168 0 1 102

Subnet Mask 285 . 285 285 . 0
Default Gateway | 192 . 168 . 1 . 1

Scan Rate ,7
[ms]

Options

£

The proper device type is shown with a green LED lit showing the connection has been established.
The firmware type, version, and Database type are also shown on the screen.

The user can modify the IP address and Subnet Mask information on this screen.

After making the changes, select the Download Configuration to Device button to load the new

configuration to the ETH-1000. A warning message will pop-up, select OK to continue download the
new IP address

s“slb

= Status Device
— Connested & ETH-1000
Download Modbus - BAChet
Configuratign

Object Memory Used: 00.0% Firmwiate \ersion 0,00
to Device

: Dalabase: Litle Endian
Ethemt Canfiguration } RS-485 Configuration | Timeout Configuration | Monitar | Finder |
Protocol Selection Ethernet Configuration | | Ethemieuip| | meLsec]

Frolocal Ethemet Muliple - :

Authentication

Baud Rate User Name oot

Parity Passward e

Addriess

Timeout [ms]

Scan Rate (] Wou are sbout to owerwrite the corfiguration on the device.

[ms) . Do ol want to continue?

Dotk Gateway | 102 T8 1 1

Options
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5. After the download, the system will need to be reset for the changes to take effect. Click “Yes” to the
pop-up message and the ETH-1000 will go through the reset sequence

Options
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EEuld &
Status Device g
Configuration updated successfully, & ETH-1000 .3
Modbus - BAChet _g
Object Memaory Used: 00.0% Firmware Yersion 0.900 2
D atabase: Little Endian t
Ethemet Configuration 1 RAS-485 Configuiation | Timeout Configuration | Monitor | Finder | =
Protocal Selection Ethemet Eunliguratiun} ] Ema.NeuIP] MELSEE]
Protocal Ethemet Multiple 52 e
Authentication
Baud Rate User Name raot
Parity Password [
Address _E
e
Timeout [ms) g
Sean Rate 1 The device must be reset for changes to take effect. o
ms] Would you like to reset the device now? £
2
13
=y 2
Derault Gateway | 192 - 168 . 1 . 1

6. After the ETH-1000 system reboot, the screen should show the new IP address. In this example, g
a
the IP address was changed to 192.168.5.190. 1B
=
S €
E icc Gateway Configuration Utility 2_5
Soo
File Device Help s 0w
- HgtE S 595
= et & & oo o
Status Device
Connected & ETHA000
Modbus - BAChet
Object Memory Used: 00.0% Firmweare Yersion 0.900
- Database: Little Endian
Ethemet Configuration } R5-485 Configuiation | Timeout Configuration | Monitor | Finder
Protacel Selestion Ethernet Corfiguration | | Etherieeip | weLseC]
Pratocol Ethemet Multiple = 3
Authentication o
Baud Rate Mt | o8
(=3
S 3
Paily Password oo -2
e Tt
Address IP Settings E 8
T " Obtain network address automatically
imeout [ms]
& Uze a static IP addiess
Scan Rate ,7
[ms] IP Address 192168 . &5 180
Subret Mask 266 . 285265 . 0
a
Defaull Gateway | 192168 5 1 ec
s
22
£
Options e
‘ | 28
o=
55
S
>
1<)
&
o
=
E
£
(3
2
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3.3 Changing the IP Addresses of the iQ PLC Built-in Ethernet Port
The following are steps to change the IP address of the iQ PLC Built-in Ethernet Port:

1. Open the GX Works2 on the Configuration PC and create a new project for the appropriate CPU
Module (e.g. Q13UDEH in this example).

2. Select the PLC Parameter on the Project Tree which will open the “Q Parameter Setting” window.
Then select the “Built-in Ethernet Port Setting” tab.

a. Configure the IP address, Subnet Mask and Default Router IP address to the desired

settings.

b. Change the IP address to the desired address and then select the Enable Online Change
(FTP, MC Protocol) Check box.

[T MELSOFT Series GX Works2 ...nETH-1000ACLX iQ TestiCLX iQ TestiCL) iQ) Test - [Global Label Setting CLXiQ_Test ]

B=E

| Project Edit  FindfReplace  Complle  View Orline  Debug  Diagnostics  Tool  Window Help

-8 X

|

LA~

By @ v o

| dE T

2% @,

<

T CLRIQ Test

1= 7 Paramatar
[#] PLC Parameter
Epn arRarameer

=

7| Library_Pool

(=1~ | Cannection Destination

2 EthernetConnectiontodule
& EthernstonBoard

[8#] Ethernet j CC IE § MEL
[i] cC-Link
Remote Password

7| Structured Data Types

[+ | Global Label

[+~ | Program_File_Pool
[+~ | POL_Pool

| Device Comment

| Device Memory
| Device Initial Value
™| nkeligent Function Madule

| %

[ Project | [fT selection |

Open Seing |

- IP Addiess Setting
Input Format [DEC. =

IF Address [ 1se] 1es[ 1] ]

Subnet Mask Pattem = = =S

Default Router IP Address [ 192] 1ea] 1] 1]

~ Communication Data Code|

@ Binary Code

" ASCI Code

¥ Enable online change (FTP. MC Protocol)

I™ Disable direct connection ta MELSOFT

FTF Setting
Time Setting

Setifitisneeded] Default / Changed )

I™ Do not respond to search for CPU [Builtin Etheinet port] an network

|

4 b -

ZMWw01700

ZMwW01707

ZMWwW01702

ZMW01703

Print Window... | Print Window Preview Acknowledge ¥ Assignment vefaut | check | End Cancel
L5 -
| 46 a2
L =
4| I
Structured [o130DEH [Host Station Line 11 Col. 2 AP
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c. Click the Open Setting box and enter the first channel as MC Protocol with a proper Host
Station Port number (In this example, the Port Number is set at Hex 5001)

g

Protocol Open Spstem TCF Connection HT:,S;[? ﬁgfm Ppe;tén dantnlgg Dsztr'mt"fn g

1 |TCP w ML Protocal - ~ | 5001 2

2 |TCP » [MELSOFT Connection - - £
3 |TCF w |MELSOFT Connection - -
4 |TCP = |MELSOFT Canvection = -
5 |TCP w [MELSOFT Conrection  » -
E |TCP w» |MELSOFT Connection - -

7 |TCP » [MELSOFT Connection - - %

a |TCF w |MELSOFT Connection - - 'g

9 |[TCP w [MELSOFT Conrection  » - 5

o |TCR w |MELSOFT Cannection - - 5

11 |TCP w» [MELSOFT Connection - - ‘ﬁ

12 |TCP w» [MELSOFT Connection - - ]
13 [TCP w |MELSOFT Connection - -
14 |TCP w [MELSOFT Conrection  » -
15 |TCP w |MELSOFT Cannection - -
16 [TCF w |MELSOFT Connection = -

Haost station port Mo, destination port Nao: Flease input in HEX. %

End Cancel § %‘

S 2

a2

3. Download the parameter settings to the PLC.

ControlLogix PLC

Project
Configuration

ETH-1000
Configuration

Using EtherNet/IP
Explicit Messaging

Terminology




3.4 Configuring the External Ethernet Module in the iQ System
When application requires, an external Ethernet module can be added to the system and communicating to

the iQ CPU.

This section describes the configuration of a QJ71E71-100 module to be used in the

communication with a CLX through the ICC ETH-1000 gateway.

1. Select the Network Parameter-> Ethernet/CC IE/MELSECNET on the Project Tree which will open
the parameter setting window.

a.
b.

Select the Network Type to be “Ethernet.”

Set up appropriate Network, Group, and Station numbers depending on the application
network topology. In the verification system, the Network Number is set to be 1, the Group
Number is set to 1, and the Station Number is set to 2.

Set the Mode to “On Line.”

Click “Operation Setting” to go to the next steps.

Project  Edit  Find/Replace  Compile  Yiew Onlne Debug Diagnostics Tool  Window  Help -8 X
O M. o d = xm.
a .
foee: ® % Bl Tasksetting Tosk 0t | BLocal Label Setting progt (PRG] | BE)[PRG]proat | S Global Label Setting CLxiq_Test 2] Network Parameter Setting... || 4 b v
=7 ] O i Test

7] Library_Pool
=" ] Connection Destination
2| EthernetConnectionModule

i EthernetonBoard 1 Moddle Module 2 Module 3 Madle
_ & useconnection Network Type S EERETEE o~ |None + [Mane o [
= 7 ] Parameter
4 Start 1JO Mo, 0000
= | Network Parameter \, Hetwork ho. !
[B5) Ethernet [ CC I / MELSECHET Total Stations
e s Graup N, 1
Remote Password Station No. B
7] Structured Data Types
= Mock Or - -
7| Global Label e
# ~ ] Program_File_Poal peratian Seting
-~ ] POU_Pacl
1" | Device Comment Open Setting
:J BE"“’- ?"EtmT'VY ‘ Frauter Relay Parameter
evice Initial Yalue:
= Station No. <-=IP Irformati
= ] Inteligent Function Module Son o mormEe
FIP Parameters
E-mal Stting
Interrupt Setting
«
Necessary Setting( No Setting | already Set ) Setif it is needed{ o Setting | Aleady Set )

Start O Mo, ¢ Yalid Madule: During Other Station Access |1 -
Q Please input 16-point unit(HEX) to start TjO No, in which module is mounted,

Acknowledge XY
Assignment:

Print Window
Print Window. ., B

Routing Parameters | Assignment Image Check End Cancel

Fs] Pm%ct [T Selection “« |

Structured QI3UDEH Host Station Ovrirke UM
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2. At the “Ethernet Operation Setting window”, one can configure the IP address of the Ethernet

module.
a. Setthe Communication Data Code to Binary
b. Check the “Enable Online Change” checkbox C
c. Select the “Initial Timing” to be Always wait for OPEN (Communication possible at STOP é
time). This is a critical step to ensure proper communication between the Ethernet module £
and the ICC ETH-1000. =
d. Select the “Use the KeepAlive” function.
e. Click “End” to return to the Network Parameter Setting Window
£ )
Communication Data Code Initial Timing ?
& Binary Code -~ EJD not“l:\;pait EQSrTgPPEtI;Jm(;Dmmunicatiu:uns :%

" AsAT Code s Ahways wait For
possible at STOP kj

{Communication

)
IP Aaddress Setting Send Frame Setting

Input Farmat |DEC, - {* Ethernet{vz.0)

I Address | 132 165 1 45| | EEesnz.a

)
<
£
e
X
o
35
23
> 2
[
oz

v Enable Cnline Change TCP Existence Confirmation Setting

+ Lse the KeepAlive

™ Use the Ping 9

L5 c

E 8

End Cancel L
i ancel 5535
E3E

G20

oxo

c

K]

g8

S s

=2

it

o
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3. At the Network Parameter Setting window, click “Open Setting” and open the window below and
enter the parameters as shown:

a. Configure the Host Station Port Number to match the Connection Object port number
configured in the ICC ETH-1000.

Pratocal o Syl Fiver Buffer Czi;?ugizggn Pgiring Existenc_e Host Station Destination Destination
Procedure pen Corfirmation | Port Mo, IP Address Part Mo,
1 |TcP w |Unpassive + |[Receive  w [Procedurs Exist  w |Disable » |Mo Confirm S001
z - - - - - -
3 - - - - - -
4 v - v v b4 -
g - - - - - -
8 v - v v b4 -
7 - - - - - -
g - - - - - -
g - - - - - -
10 - - - - - -
i1 A - hd A - -
1z - - - - - -
13 hd hd hd - Ad -
14 - - - - - -
15 hd hd hd - Ad -
16 - - - - - -
Host station port Mo, destination port No: Please input in HEX, End Cancel
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Chapter 4 ControlLogix PLC Project Configuration

The configuration steps of a ControlLogix project are described this Chapter. These steps are used to
communicate with an ICC ETH-1000 module. It is assumed that the user has basic knowledge in using
RSLogix5000 software to perform the basic configuration steps. <
s
=
4.1 Adding the 1756 ENBT Module g
1. Create a new project in the RSLogix5000 using the proper revision level as the ControlLogix
controller. In this example, the revision level is 16.
Hew Controller |z|
“Yendor: Allen-Bradley ;
2
Type: |1F55-LB1 ControlLogix5561 Cantraller j 0K g
Fievision: ' Cancel | 5
I Bedundancy Enabled Help | :>,-
Narme: |\CC_ETH_1DDD
Description:
Lhassis Type: |1?55-A? 7-5lot ControlLogis Chaszzis j ®
Slat: ID 3: Safety Partner Slof: g
x
Create In: IC\HSLogiHSDUU\F’roiects Browse.. | gg
o O
oz

File Edit Wiew Search Logic Communications Tools Window Help

B|E(E| S| &5 o] [rs =] Slnlel [ ME @l

o
P
o
X
=
o
=
o
2
=
c
<]
o

Configuration

Offfine 0. © RUN —— Path [<nnes -] & g
No Forces y, COK )
Nogie = [ A Heile] sl Glo]o N <
Fodrdoey 10 [ | L0 Fovorites i

=5 Controller ICC_ETH_1000
~[# controller Tags
(23 cantraller Fault Handler
(23 Power-Up Handler
=145 Tasks
=@ MainTask
£ MainProgram
~[23 Unscheduled Programs | Phases
{23 Motion Groups
73 Ungrouped Axes

[T

(3 Add-On Instructions
5] Data Types

Cﬂ User-Defined
#-Cp Strings

-y Add-On-Defined
-, Predsfined

L, Module-Defined

[T Trends

Configuration

ETH-1000

Chrl+

Using EtherNet/IP
Explicit Messaging

BusSize 7

Insert Clipboard contents

Terminology
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3. Inthe “Select Module” pop-up window, choose the “Communications”

{% RSLogix 5000 - ICC_ETH_1000 [1756-L61]

File Edit View Search Logic

Comrmunications

Tools  Window Help

6| S| &|=|@f 2] [rs

Offline 0. ©ruN
No Farces », :: SET
No Edits =8 0
Fedundancy L5

=l Slslel T el 2lal

cH
B D = I e e e +

ll LILI\ Favorites £ Add-On & Alarms £ Bit & Timer/Courter £1

T "’? Palh:lmane)

=5 Controller ICC_ETH_1000

[ Cantroller Fault Handler
(Z3 Power-Up Handler
=) Tasks
=G MainTask
Cﬂ; MainProgram
‘[ Unscheduled Pragrams | Phases
=45 Motion Groups
¢ L3 Ungrouped Axes
- [17 add-on Instructions
E 5] Data Types
L3 User-Defined
Cﬂ Strings
L Add-On-Defined
L predefined
* [ Module-Defined
~[13 Trends
(=45 [jO Configuration
1 9 1756 Backplane, 1756-A7
ﬁ [0] 1796-L61 ICC_ETH_1000

I Select Module

‘Descnptiﬂn |Vendﬂr

Contrallers
- Digital
-Drives
Mation
- Cther
- Specialty

Find... Add Favorite

By Category I By Vendor Favorites

Cancel

Bus Size \?

Ready

4. Then select the proper module 1756 ENBT

%/ RSLogix 5000 - ICC_ETH_1000 [1756-L61]

File Edit Wiew Search Logic

Comrunications

Tools  Window Help
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5. Then select the Major Revision level of the ENBT firmware. In the Verification System, the major
revision level of the ENBT module is 2.
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6. Enter the proper Name, Slot Location, Revision Level and IP Address of the ENBT module. In the
Verification System, the module name is set at CSC_EIP, the revision firmware level is 2.3, the
module is in Slot 1 of the ControlLogix Chassis, and the IP address is set at 192.168.1.30, matching
the previous configuration.
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7. Click “OK” to accept the configuration and make no additional configuration changes to the
“Connection” tab. Simply click “OK” again to accept the configuration.

4.2 Adding the ICC Module
The following steps are used to add the ICC module for communication using /0O Messaging (or Implicit
Messaging method).

1. Right click on the “Ethernet” icon under the ENBT module which is added to the project and select
“New Module...”

i RSLogix 5000 - CSC_ICC_Testin ICC_ETH_1000.ACD [1756-L61]*

File Edit Wiew Search Logic Communications Tools MWindow Help

Bl 2| 4%(B] oo [ 5 #lnislE @& el

Dffline 0. FRUN E| Path: [<nane> =] &
Mo Forces b I™ ok . T

No Edis EX TSN = = e e B BT B N
Fiedundancy [ [N | 1>\ Favorites £Fe0n 7 Hlaims £ Bt _F TrmerConrter A1

=I5 Contraller C5C_ICC_Test
Zontroller Tags
[ Controller Fault Handler
[ Power-Up Handler
(=125 Tasks
=48 MainTask
C& MainPragram
--[23 Unscheduled Programs | Phases
5] Motion Graups
[ Ungrouped Axes
[ Add-On Instructions
£ Data Types
-3, User-Defined
- Ly Strings
Ciy, Add-on-Defined
- Predefined
- [C Madule-Defined
[ Trends
=55 /0 Configuration
|=-E3 1756 Backplane, 1756-A7
- {2 [0] 1756161 CSC_ICC_Test
=1 [1]1756-EMBT/A CSC_EIP

ﬂ Mew Module, ..

B Pate Chrl+y

Bus Size 1

Ready A

4-4



2. Select the “Communications” and expand the tree for additional selection.
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3. Choose the Ethernet-Module Generic Ethernet Module
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Double Click on the selection and configure the ICC module accordingly. This is a critical
configuration step to ensure the ETH-1000 will work properly in the system as the application
requires. Please also consult the ICC ETH-1000 User’s Manual carefully about the configuration of
these items.

{5 RSLogix 5000 - CSC_ICC Test in ICC_ETH_1000.ACD [1756-L61]*

File Edit Wiew Search Logic Communications Tools Window Help

al=Sdl & o=@ = [nes -] KlamE vE e
Dffline 0., FAON ET Fath: [<none> =] =
Na Forces b PDK =

NaEdts EY =l o Hlee] e oo )
Aedundancy (2] ll A I Favorites " Fddon £ Alams £ Bt { Tmentourter J 1

=13 Contraller CSC_ICC_Test Hew Hodule

Controller Tags

[ controller Fault Handler Type: ETHERNET-MODULE Generic: Ethernet Module

[ Power-Up Handler Yendor: Allen-Bradiey
= {Tgks Fasni  CSCEIF
=4 MainTask i~ Connection P
5 Name:
i q MainProgram ST IESE_IEE_ETHWDD_\NT T
--[13 Unscheduled Programs | Phases Description: Instance: Size:

=50 Motion Groups
[ Ungrouped Asxes
[ Add-0n Instructions

Input: |T5D 245 __lj [1E-hit)
Output: ITDD 248 __,;' [1E-bi)

[=1-5] Data Types A -
B, Us:rD—DeFmed Corn Format.lData INT j BTN IW— m .
EI--Q_\\L Strings Addiess ¢ Host Mame———————————
[, add-0n-Defined @ |PAddess: | 192 . 168 . 1 . 102 Status Input |
[} Predefined
f?ﬁ Module-Defined © Host Name Status Output: I
(23 Trends
=83 I/ Configuration
=183 1756 Backplane, 1756-A7 [ Dpen Module Properties ,Tl Eai | Help

- f [0]1756-L61 C5C_ICC_Test
=1 B [1]1756-ENBT/A CSC_EIP
= g5 Ethernet
- f] ETHERMET-MODULE
8 17se-ENBT)A CaC_EIP

Descrigtion —

4

Project sawved to Recovery file.

a. Configure the “Comm Format” as “Data-INT” for the overall system to work best with the
ICC module and the controller registers. This will allow the transfers to be done in 16 bit
integers.

e Note: For each application, the data type should be configured to match the
requirements of the particular application.

b. Set the IP Address of the generic Ethernet module to the IP address assigned to the ICC
module earlier. For example, the IP address of the ICC module is set at 192.168.1.102 In
the Verification System.

c. Configure the “Connection Parameters” as follow:

e The “Input” Assembly Instance should be set at “150.” The size of the Input
Assembly buffers should be set at the size appropriate for the application. In the
verification system, the buffer is set at 248 16-bit words.

e The “Output” Assembly Instance should be set at “100.” The size of the Input
Assembly buffers should be set at the size appropriate for the application. In the
verification system, the buffer is set at 248 16-bit words.

e The “Configuration” is not used and should be set at “1” as the Assembly
Instance and 0 buffer size.

d. Check the “Open Module Properties” box and click “OK” to accept the configuration.



5. Configure the RPI to 10.0 ms.
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6. Select “OK” to accept the configuration and complete the ICC Module Configuration.

7. Double click on the “Controller Tags” selection, and the following tags are automatically created for

the ICC ETH-1000 module:
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248 integer tags were created for CSC_ICC_ETH1000_INT:Il. These are the tag locations
where ICC will transfer the data to the ControlLogix using Implicit Message protocol every
RPI.

248 integer tags were created for CSC_ICC_ETH1000_INT:O. These are the tag locations
where data will be sent to ICC ETH-1000 through Implicit Messaging Protocl every RPI.

The locations in the ICC Database where the data will be written to and read from will be
configured using the steps described in the following Chapter.
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Chapter 5 ETH-1000 Configuration

The steps to configure the ETH-1000 module to work with the ControlLogix PLC using EtherNet/IP Implicit
Messaging and Mitsubishi controllers using MC Protocol are documented.
Configuring the Validation System as shown in Figure 2 is used as the example. Some parameters will need s
different values to properly reflect the actual system a user is configuring. However, the example configuration 2
. . . . [<]
can be used to simplify the overall configuration effort. £
The user should have gone through the configuration steps as shown in Section 3.2 of this document.
5.1 Configuring the EtherNet/IP Implicit Messaging Communication
1. Select the “Ethernet Multiple” Protocol Selection box and check “EtherNet/IP Server” and “MELSEC 2
Client” selections. Selecting these two check boxes allow the EtherNet/IP and MELSEC tabs to 5
become active. The screen also shows the current IP Address of the ICC Module and the 2
Authentication User Name and Password if they are needed. ]
(7]
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2. Select the EtherNet/IP tab of the ICC Configuration screen and define the ICC Database locations
where data items will be exchanged between the ControlLogix PLC and the ICC module through the
Implicit Messaging protocol.

y Configuration Uttt

= e
~Status Device —

Connected @& ETH-1000 |
Modbus - BAChet
Object Memory Used: 00.0% Firmare Yersion 0.900

- - Databasze: Little Endian
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Protocol Selection EthemstEunhgurallon] et/ ElherNet#IF’} adbus/ ]MELSEE]
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Dievice Name  |ETH-1000
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Paii ™ Irwoke Timeout When Rundldie flag = |dle
arity
Address Praduced Data Start Address |0

Tirmeout [mg]

Consumed Data Start Address |2048
Scan Rate 17
ms)

— Optiong —

In this example, the “Produce Data Start Address” of the ICC module is set at Database Location 0
and the “Consume Data Start Address” at 2048. These addresses are referring to the database in
the ICC module that will be used to transfer data between ICC and the ControlLogix tags. The
“Produced” and “Consumed” terms are from the ICC Module perspective. The following diagram is
helpful to explain how the data items are assigned and transferred.

ICC ETH-1000
CLX
CSC_ICC_ETH100_INT:I 248 WORDS (Int) <& DB(I)_?c:;ti:ns:
CSC_ICC_ETH100_INT:O 248 WORDS (Int) \
~a DB Locations:
2048 - 2543

Figure 3 Mapping CLX Data to ICC Database Locations
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The database addresses in the ICC are used to address “byte” data locations. Thus, 248 words will
take up 496 database addresses.

3. Select the “Monitor” tab and check the “Display Usage” checkbox to show the DB memory locations
that are configured for use by both the Produced and Consumed data.
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5.2 Configuring the MELSEC Protocol

The steps to properly configure the MELSEC Protocol in the ICC ETH-1000 are documented in this section.
However, the user should realize that the steps here are examples for a particular configuration to establish
the Verification System architecture as shown in Figure 2. For a particular application, the Connection
Objects and Service Objects configured in this manual may not work properly without modifications. A user
should consult the ICC ETH-1000 manual and understand the information required to be transfer to and
from Mitsubishi controllers and the timing requirements.

The critical steps are the configuration of a MELSEC Connection Object and the services that need to be
accomplished using this Connection Object. A Connection Object can be configured to represent a physical
connection between an ICC ETH-1000 and a Mitsubishi controller. However, this does not have to be the
case since a physical connection can support multiple “logical” connections using multiple connection
objects depending on the application requirements.

After a Connection Object is configured, multiple Service Objects can be configured for this Connection
Object. Each service object defines the tasks that need to be accomplished, for example read 20 words of
controller D registers starting from D12287, write 10 words to controller Internal Relay.

5.2.1. Configuring Connection Objects

The following steps are used to create a Connection Object to communicate with a iQ PLC with the IP
address 192.168.1.40 using TCP port 0x5001 (e.g. Decimal 20481)

1. Create a name for this Connection Object. The name is “Connection1” for this example.
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Enter the IP address of the controller that will be connected. The IP is 192.168.1.40 for this
example

Enter the Port Number in decimal. The Port is 20481 or 0x5001 for this example.

Hit “Create” after the information is entered and the Connection Object is shown as below.

5 ICC Gateway Configuration LHility
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5.2.2. Configuring Service Objects

In the Verification System architecture, four service objects were created for each connection to a
controller that is defined:

e Write 20 words from ICC DB to Data Register 12268 — Data Register 12287
e Read 20 words from Data Register 12248 — Data Register 12267 to ICC DB
e  Write 10 words (160 bits) from ICC DB to Internal Relay M7841 — M8000
¢ Read 10 words (160 bits) from Internal Relay M7681 — M7840 to ICC DB

Following are the steps to configure a service object to write 20 words from ICC DB to Data Registers
12268 - 12287:

1. Select “Connection 17 on the Connection Object Configuration list that has been defined in
Section 5.2.1.

Enter the “Description” to describe this Service Object

Select the Device Code of the iQ PLC that the data will be transferred. For this example, select
“Data Register (D).”

4. Check the appropriate checkbox(s) of Function selection. It is important to know that the “Read”
and “Write” functions are from the ICC ETH-1000 perspective. In other words, selecting the
“Write” checkbox enables the service object to transfer the data items from ICC DB to the
designated data register locations using the MC Protocol. For this example, the “Write”
checkbox is selected.
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Enter the Starting Point of the Data Registers where the data items will be written into. In this
example, the Starting Point is “12268.”

Enter the number of words to be transferred in the “Num Words” dialog box. In this example, the
number of words is “20.”
c
Enter the Database Address (Database Addr.) of the ICC DB where data items are stored and 2
will be written to the controller registers. In this example, the starting DB address is 2048. 3
Click the “Create” button to create this Service Object
E icc Gateway Configuration Utility.
Fie Device Help
= & 1616 & &
Status Device =
Connected @ ETH-1000 2
'c ‘ Modbus - BACnst 4
Object Memory Used: 00.0% Firmware Yersion 0.300 g
Database: Litle Endian o
Ethermet Canfiguration 1 RS-485 Configuration | Timeout Corfiguration | Moritor | Finder | E
el Solbatian Ethernet Configuration | | Ethernietip| MELSEL | {2
Protocol Ethemet Mulliple - Connection Object Configuration @
reis P Name  |Cormectior2 Cieate | | | Dektean |
Parity 1P Address| 192 . 168 . 16 102 g;’z:mm | 1‘32";“;;’?;[] | 223;1 |
Addess Port [sz01
Timeout ms] Servios Object Configuration
Scan Rate ’7 Description Writetoillwiord Starting Point | 12268 2
fme) Connection ’m‘ MNum Words ’207 2
Device Code | Data Register (D) - Database Addr [2088 gf—,
’_ ‘o & Service Objgct Status q;> %
Function I Read W wiis afeteat sis a=
g
Create | Update | Delete Delete All |
Meksec Servics Objssts o
Desciption Connsstion Dev Code StaitPoint | Num\Words | DB Addess | ReadEn | Wite En | RS Address | P
Willelo@word ____Connection Data Register 0] 2268 20 Mo Yes N7A x 5
EEE
EEE
ox o

c
k]
=1
©
i
S
2
=
c
o
o

ETH-1000

Using EtherNet/IP
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Repeat the steps 1-8 to define the other three service objects to perform the transfers between
ICC and iQ PLC.

a. Define the Service Object to read 20 Data Registers to ICC

5 ICC Gateway Configur.

Fle Device Help

=3 =R -

Status Device
Connected & ETH-1000
Modbus - BAChet
Object Memary Used: 00.0% Firmware Wersion 0.900
o Databage: Litle Endian

Ethemet Configuiation | F5-485 Configuation | Timeou Configwation | Moritar | Finder |
otciBeeclog Ethernet Configuratian | | Etheriet/P| MELSEC I
Eiclocol Ethernet Mulile 2 ~ Connection Object Configuration
Baud Rale | Nams  [Connectiont Geale |  Update |  Delete | Deleted
Paiiy P bddess[ 182 168 1 4D |hame IE pddrees _L_Fot
Address Port 2048
Timeout (ms] Service Ubject Configuration
Scan Rate ,7 Description Readfromilword Starting Paint 12248
[ms)

Connection Connectionl - NumWords 20

Device Code | Diata Register (0] = Databass Addr [0

) (5 Service Object Status
™ Reflect Stat
Function ¥ Read [ Wite erect el
Options

Create 1 Update ] Delete Delete &l |

Melsec Service Objects

Desciiption | Cannection Dev Code | StatFaint | WumWods | DBAddiess | ReadEn | WiieEn | RS Address |
WiitetoiQword Connection] Data Fiegister (D] 12268 20 2043 Na es /A,
Readfromillward Cannectionl Data Register (D] 12248 20 a Yes Mo M

b. Define the Service Object to write 10 Words to Internal Relay

5 ICC Gateway Configuration WRility:

File Device Help
== R e
Status Device
Cornected & ETH-1000
Modbus - BACnet
Object Memory Used: 00.0% Fimware: Version 0.900
o Database: Little Endian
Ethemet Canfiguration ] 545 Configuration | Timeout Configuration | Moritar | Finder
Fretocal Selection Sl G| | EtherietP| MELSEL |
Protecol Ethernet Multiples :l' Connection Object Configuration
P Mame  |Connestiont Cieats | Updste | Deste | Deites |
Mame | |P Address | Pt ]
Py |P Adldr 192 0168 . 1 40
B e Cannestion] 192166140 20481
Address Port 20481
Timeout [ms] Service Object Configuratian
ScanRate ,7 Description Writetoill Bit Starting Point | 7841
[ms] .
Carnection Connection] - Num Words 10
Device Code  [Intermal Frebay (M] - Database Addr (2088
o) fa Service Object Status
I~ Reflect Stat
Function [~ Resd @ wis et Stats
Options
Creats | Updste | Delete | Delete Al ‘
Melsec Service Objects
Description | Cannection Dev Code | StaPont | Mumwords | DEAddiess | ReadEn | WiteEn | RS Addiess |
Writetoillword Connectionl Data Register (D] 12268 20 MNo Ves
Readfromilw/ord Connectionl Data Register D] 12248 20 Yes Mo
£ it Cor on Internal Relay (M) 0 '




C.

Define the Service Object to read 10 words of Link Relay to ICC

5 ICC Gateway

File Device Help

= 8 @ &

Ethermnet Configuration I RS-485 Configuration 1

Pratocol Selection

Pratocol Etheimet Multipls bt

Parity
Address

Baud Rate

Status Device

Connedted & ETH1000

Morbus - BACnet
Firmware Version 0.900
Datsbase: Litle Endian

Object Memary Used: 00.0%
Timeout Configuation | Monitor | Finder |

| EthertietP | MELSEC |

Cannection Object Configuration

Ethermel Configuration |

Mame  |Conmectiont Ceate | Update | Delte | Deleteai |
Marme | |P Address ‘ Port |
IPhddess] 192 168 1 . A0 | (o 1927168140 20481

Part 20461

Timeout [ms) Service Dbject Canfiguration
SenfE [ Description. | FisadiomitlBit Starting Paint | 7681
[ms)
Connection Connectiont = Num'words 10
Device Code  |Intemal Relay (M) - Database Addr |40
' e Service Object Status
Function W Read I wiite W i
Options
Create ‘ Update | Delete | Delete &ll ‘
Melsec Service Objects
Description | Connection | Dev Code | Start Point | Num words ‘ DB Address ‘ ReadEn | ‘Wiite En ‘ RS Addiess |
Wiritetoilword Connection1 Data Register D) 12268 20 2048 Ma Yes N
Readfromilliwford Cornection] Data Register D] 12248 20 [t} Yes No M
“WiritetoillBit Connection] Internal Relay (M) 741 10 2088 No es A&
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5.2.3. Configuring the Connection Object for QJ71E71 Ethernet Module

Repeat steps documented in Sections 5.2.1and 5.2.2 to configure the Connection and Service objects
to communicate to the external Ethernet module in the system.

1. Creat a Connection Object first with name Connection2. Enter the IP address of the
Ethernet module and the Port number (e.g. 20481 or Hex5001 as configured in Section 3.4 .

2. Create the Service Objects to read and write 20 words from and to D registers and 10
words from and to Internal Relays.

= ICC Gateway Configuration WRility

File Device Help

= & g & &

Statu: —Device
Connected & ETH-1000
Modbus - BAChet
Object Memor Used: 00.0% Firmware Yersion 0.900

Database: Little Endian

Ethernet Canfiguration I R$-485 Configuration | Timeout Configuration | Maritar | Finder

Ricoceietaon Etheme! Configuration | B400e017 | EtheletdR | Hodbus/T0F MELSEC |

Pt Ethemet Multiple :!v Connection Object Configuration
Baud Fate vI Marme IConneclionZ Create | Update | Delete | Delete &l |

Bty = P addess| 192 168 1 . 45 |Lme | IPAdiess | Pot |

Connection] 152.168.1.40 20481

Address Port |20481 Connectionz 192.168.1.45 20481

Timeout [ms] Service Object Configuration
ScanRate l— Diegeription IWritetoiQWordEport Starting Point |1 2228
) ;
Caonnection IConnection2 LI Mum "Wiords I2D
Device Code IData Register [D) _'_I Database Addr I21 28
Code Yalus I = word € Bit

Function [” Read W ‘wie

Service Object Status-
I Reflect Status ~ Addiess

Options
’7 Create | Update I Delete | Delete All |

Melsec Service Object

Description | Connection I Dev Cade I Start Paoint I Mum ‘wards I DE Address I Fead En I Wirite En I RS Address |
Whitetoill'w ord Connection] D ata Register (D] 12268 20 2043 Mo Yes [E
Readfiomilword Connection D ata Register (D) 12248 20 1} Yes Mo [E
writetail)Bit Connection Internal Relay [M] 7841 10 2088 Mo Yes A&
ReadfromiClBit Connection Internal Relay [M] TE&1 10 40 Yes Mo MAA
‘whitetoillw/ordE. . Connection2 D ata Register (D] 12228 20 2128 Mo Yes A4
Readfromilliwor... Connectionz D ata Register (D] 12208 20 an Yes Mo 300
“writetoillBitE port Connection2 Internal Relay [M] 7521 10 2168 Mo es M
FieadfromiGBitE... ConnectionZ Internal Relay (M) 7361 10 120 Yes Mo [E
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5.2.4. Calculating the ICC ETH-1000 DB Addresses

One of the most important steps in configuring a service object is to determine the Database Address
that needs to be entered. Since the ICC ETH-1000 DB is a “shared database” between EtherNet/IP and
MELSEC protocols, one has to define carefully which way the data items will be written to and read from.

Figure 3 of this document in Section 5.1 shows the mapping of data from ControlLogix to the ICC DB.
This mapping is then expanded to map from ICC DB to the Mitsubishi controllers connected to the ICC
gateway in the system.

Introduction

The following diagram illustrates an example of the mapping the ICC DB to Mitsubishi iQ system with an
Built-in Ethernet port and an external Ethernet module. Each Ethernet port transfers 10 words of bit data

and 20 words of word data.
=
Q
Mitsubishi iQ Controllers g
>
. &
Built-in Port £
Q
B k7]
ICC ETH-1000 Connection 1 @
D12248 - D12267
L (20 words)
// M7681 - M7840
(10 words, 160 bits )
DB 0000 - DB 20 W -~
CLX 0000 0039 (20 Words) / .
DB 0040 - DB 0059 (10 Words) 4| 2.
g
CSC_ICC_ETH100_INT:I D12268 - D12287 £2
- - - DB 0080 - DB 0119 (20 Words (20 words) 28
( N A g2
/ DB 00120 - DB 0139 (10 Words) ,\ 7841 - M7900
10 ds, 160 bits )
248 WORDS (Int) / (10 words "
External %.’_
Module x 5
o =
DB 2048 - DB 2087 (20 Words) Connection 2 g g
248 WORDS (Int) S5 2
DB 2088 - DB 2107 (10 Words) D12208 - D12227 5968
(20 words) oo o
al| DB 2128 - DB 2167 (20 Words)
M7361 - M7520
CSC_ICC_ETH100_INT:O DB 2168 - DB 2187 (10 Words) (10 words, 160 bits )
™al D12228 - D12247
(20 words)

c
k]
=
©
s
S
2
=
c
o
o

ETH-1000

\ M7521 - M7680

(10 words, 160 bits )

The DB addresses configured in the MELSEL service objects are the beginning addresses of each a?
block of data shown above. The ICC DB addresses are “Byte” addresses so that starting address 3g
locations need to be adjusted accordingly. gé
W o=
A Microsoft Excel-based database address calculation tool is available from Mitsubishi Electric g%:;
Automation, Inc. upon request. The tool can be used to calculate the DB locations of MELSEC service =u
objects to assist the configuration efforts. Please contact your MEAU representatives to obtain a copy of
this tool.
°
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6

Chapter 6 Using EtherNet/IP Explicit Messaging

The ControlLogix PLC can communicate with the Mitsubishi iQ PLC using EIP Explicit Messaging format
through the ICC ETH-1000 gateway.

The communication is accomplished through the use of MSG instructions in RSLogix5000. Refer to Sections
11.1.4.5, 11.1.4.6, 8.7.5.1 of the “Instruction Manual: ETH-1000 Multiprotocol Ethernet / RS-485 Gateway” for
details on how to configure the MSG instructions properly for communicating with Mitsubishi controllers.
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Chapter 7 Terminology

Implicit (I/O Data) | Connections are established to move application-specific I/O data at regular
Messaging intervals. These connections often are set up as one-to-many relationships in
order to take full advantage of the producer-consumer multicast model. E
Implicit messaging uses UDP/IP resources to make multicast data transfers g
over Ethernet a reality. £
Explicit Messaging | Point-to-point relationships that are established to facilitate request-response
transactions between two nodes. These connections are general purpose in
nature and can be used to reach any network-accessible items within a
device. Explicit messaging connections utilize TCP/IP services to move B
messages across Ethernet. 5
(o]
EtherNet/IP EtherNeV/IP is the name given to the Common Industrial Protocol (CIP), as implemented 5
over standard Ethernet (IEEE 802.3 and the TCP/IP protocol suite). &
User Defined Data | User-defined data types allow a user to organize the data to match a machine or process.
Type This streamlines program development and creates self-documenting code that is easier
to maintain. A user-defined data type stores all the data related to a specific aspect of a
system. This keeps related data together and easy to locate, regardless of its data type. o
Common Industrial | The Common Industrial Protocol (CIP) is a media independent, connection-based, object- éf
Protocol (CIP) oriented protocol designed for automation applications. It encompasses a comprehensive gg
set of communication services for automation applications: control, safety, az
synchronization, motion, configuration and information.
Connection Object | The CIP Connection Class allocates and manages the internal resources associated with
both 1/0 and Explicit Messaging Connections. The specific instance generated by the 9
Connection Class is referred to as a Connection Instance or a Connection Object. % s
Service Object Service is a function supported by an object and/or object class. The Service Object %sg
configured for a particular ICC ETH-1000 to a Mitsubishi device connection is used to | £§%
define what data transfer functions need to be executed. oo
&3
a g
2g
8
38

>
j=d
°
]
£
£
=
L
-
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