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1. Application Overview:

This document is intended to guide a user through the steps of setting up and configuring an AB MicroLogix
1100 PLC as a scanner to communicate with an MPiec controller which will be an adapter in this set up.
Software and hardware requirements, and the procedure to establish connection are detailed in the following
sections of this document.

a. Application Highlights
Industry: Motion industry with AB MicroLogix based EtherNet/IP requirements.

Major Features:  Yaskawa MPiec controllers have EtherNet/IP assembly groups built in by default
when the MPiec is configured as an adapter

b. Application Challenges

= Make sure to work with required software and firmware versions of software and hardware

C. Products Used:
Controller Yaskawa MPiec controller
PLC MicroLogix 1100 , Bul 1763, Series B
Software RSLogix 500 version 8.10.00, MotionWorkslEC 1.5.2, RSLinx v. 2.54
Hardware Ethernet cables, hub

Only version 8.00.00 and higher can be used for Ethernet IP communication
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d. System layout

Figure 1 is a schematic that lays out the goal of this project.

Yaskawa MP2300Siec
AB MicroLogix 1100

EtherMet/|P

Figure 1: System Layout
e. Application Solution

The steps to be followed are:

a) Establish Communication.

b) Use Message Instructions to Communicate.
C) Create Slave Program.

d) Verify Communication.

2. Establishing communication

RSLinx Classic Lite should be used to install drivers for Ethernet IP communications and establishing connection
between the various devices. The version of RSLinx that can be used for establishing communication is given
below in Figure 2.
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About RSLinx Classic Lite x|

% Copyright [2] 2008 Rockwel Autamation
Technologies, Inc. &l Rights Reserved.

R5SLing Clazsiz, a family of induztrial communications
zoftware for Bockwell Automation networks and
devices.

Revisiar: | | 2540011 CPR SR

Figure 2: RSLinx version number.

Open RSLinx Classic Lite.
Click Communications > Configure Drivers

% RSLinx Classic Lite

File Miew | Communications Station DDESOPC  Security
RSWwho
& S

Configure Drivers. .,
Configure Shortcuks, .
Configure Client Applications. ..

Configure CIP Options. ..

Driver Diagnoskics. ..
CIP Diagnostics. ..

Figure 3: Configuring Ethernet IP driver

From the drop down, select Ethernet IP drivers (Figure 4)
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Configure Drivers ilﬂ

— &vailable Diriver Types:
=] AddNew... |

Cloze

g

| [T78402DHP for DH+ devices Help
R5-232 DF1 devices
— [ Ethernet devices
Ethertet/IP Driver

1784-PE.Tx=[D]/PCME. for DH+/DH-485 devices | Statuz |

DF1 Palling Master Driver g iqure. .
1784PCC for ControlNet devices Runring _Confgue.. |
1784-PCIC[S] for ContralM et devices

1747-FIC / AIC+ Diriver Startup... |
DF1 Slave Driver

DH485 UIC devices Start |
Yirtual Backplane [SoftLogisb8«s, USE]

DeviceMet Drivers [1784-PCOAPCIDS 1770-KFD SDMPT drivers)

PLC-5 [DH+] Ernulator driver Stop |
SLC 500 [DH4385] Emulator driver

SmartGuard USE Driver Dieleta |

Remote Devices via Ling Gateway

Figure 4: Selecting EtherNet/IP Driver
Click Add new.

You will see the driver updated and be in run status. You may be asked to map the station of your device. You
will have to enter the IP address of the MicroLogix device.

Go to communications menu and click RSWho (figure 5)

3 RSLinx Classic Lite
File  Wiew | Communications Station DDESOPC  Securit

Configure Drivers, .

Configure Shortouts, ..
Configure Client Applications. ..
Configure CIP Options. ..

Driver Diagnostics. .

CIP Diagnoskics...

Figure 5: Verifying driver install
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This opens the page with connections displayed. Click on the installed driver AB_ETHIP-1 and all the devices
connected will appear in the right side panel. (Figure 6)

"I:E‘- RSLinx Classic Lite - RSWho - 1

File Wiew Communications | Station DDE/OPC  Security  Window  Help

| 818

¥ Autobrovese Browsing - node 192.168.207.1593 found

== workstation, UNNINI-M4300
[

192,168.2,,, 192.168.2,.. 192.168.2..,
-l 192,168,207,123, Micrologix1100, 1763-L16 | 1763-L166,,, MPZ300-IEC  1756-EMET/A

-7 192,168.207.193, Unrecognized Device, MP2
- 192.168.207.231, 1756-EMBT/A, 1756-EMET)

Micrologix 1100 MP2300Siec

Figure 6: Installed devices

This is a check to see if the devices are visible on the network.

3. Using Message Instructions to Communicate

This document shows how to test communication between the AB MicroLogix PLC and Yaskawa MPiec
controller. The MicroLogix controller will be the scanner and the MPiec controller will be the slave in this
procedure. Instructions in the ladder program in RSLogix 500 will be used in communication.

Table 1: Reading Data (Data sent from the MPiec to the MicroLogix)

Parameter Value
Service type Read Assembly
Service Code E (hex)

Class 4 (hex)
Instance 101, 103, etc
Attribute 3 (hex)
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Table 2: Writing Data (Data sent from the MicroLogix to the MPiec)

Parameter Value
Service type Write Assembly
Service Code 10(hex)

Class 4 (hex)
Instance 111, 113, etc
Attribute 3 (hex)

NOTE:

Only RSLogix 500 version 8.0 or higher can be used to configure message instructions to communicate
with an EtherNet/IP device.

a. Create five new data files

A Message (MG) file, an Extended Routing Information (RIX file), a timer file, an integer file to contain data from
the MPiec controller and an integer file to contain data sent to the MPiec controller.

To create a Message data file:

Right Click Data Files. Select new. Create a message file. (Figure 7). MG9 is the message file. (Figure 8)
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M [P0 LD 2

=27 Project
& Help

B Cortroller

..... i Cartroller Propetties
..... (} Processor Status
..... Q Function Files

[;|---HIE Channel Configuration
=2 Program Files

DataFies | R Click
----- B Cross Reference
..... [ oo-cutPuT
..... [ 1 -mput
..... [0 sz-s1aTUS
..... [ B3-BIN2RY
..... [ 14 - MER
_____ [ cs- counter
_____ [ re - conTROL
_____ [ w7 - INTEGER
_____ [ Fa-FLOAT

=7 Data Logging
----- D Configurstion

-[_] RCP Configuration Files

=] Foree Files

----- [ oo-outeur
£ P

IRIDHIT

= T4l
oo ==
DH
Mi3.0 T4:1
0001 J-F ] F
EN DH

Create Data File

File: |1 0

Type: [EEEN |
| Binary
Marme: Timer
Desc: Coaunter
" | Contral
| Integer
Elements: Float
String
FID
r De.hug Prograrimable Limit Swibch
I Skipwhey Routing Information
Extended Routing Information
Scope
& Global
© Local Tia File: |2+ =l
Protection
£ Constant " Static % Mone
[~ Memary Module £ Download [~ wieb View Disable

ak |

Cancel |

Help |

Figure 7: Creating data files in RSLogix 500

Properties of the MG file are given below. This file must have at least two elements, one to control the Read
Operation and one to control the Write Operation

August 30, 2012

Page 9 of 22



YASKAWA

Subject: Application Note

Product: MPiec

Doc#: AN.MCD.08.108

Title: MicroLogix — MPiec Communication Configuration over EtherNet/IP

Daka File Properties

General I

File: 9

Type: kG

Mame: I

Desc: I

Last: |MG3:9

Elements: |1 u}

Attributes

[T Debug
[T Skip*“hen Deleting Unuzed bMemony

Scope
i+ Global
¢ Local Ta File: [LaD 2 - -
Protection
{ Constant i Static i+ Mone
™ Memory Module / Dowrnload ™ web View Dizable
Ok I Cancel I Apply I Help

Figure 8: Creation of a Message file (MG9)

To create an Extended Routing Information data file:

Right Click Data Files. Select new. Create an Extended Routing Information file. RIX11 is the routing information

file. (Figure 9)
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Data File Properties x|

General I

File: 11

Tupe: Rl

M ame: I

Deszc: I
Elements: I'll:l Last: [Rl=11:9

Attributes

[T Debug
[ Skip*“hen Deleting Unused Memony

Scope

i Global

" Local To File: [LAD 2 - =
Protection

) Constant £ Static " Mone

[ Memom Moduls # Download [ web \Wiew Disable
Ok, I Cancel Lpply Help I

Figure 9: Properties of RIX file

To create integer data files:

Right Click Data Files. Select new. Create two Integer files. N202 is the integer file to write data into the MPiec.
(Figure 10). N203 is the integer file to read data from the MPiec. (Figure 11)
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Data File Properties |

General I

File: 202

Type: M

[ arne: I

Desc: I
Elements: I'IZB Last: |[N202127

Attributes

[ Debug
[T Skip When Deleting Unused Memarny

Scope

" Global

© Local To File: [LaD 2- r-
Protection

" Constant i Static % hlone

[ Memomn Module # Download [ Web Wiew Dizable

Ok I Cancel Apply Help

Figure 10: New data file for writing data to the MPiec
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Data File Properties x|

General I

File: 203

Type: M

M arme: ||

Desc: I
Elerments: |54 Last: |M203:632

Attributes

I Debug
I Skip*when Deleting Unused Memany

Scope

* Global

" Logal To File: [LaD 2 =]
Pratection

= Constart i Static ' Mone

I Memory Module / Download [ web View Dizable
(m].S I Cancel I Appl I Help

Figure 11: New data file for reading data from the MPiec

To use a timer file:
The timer file properties are as below (Figure 12).
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Data File Properties x|
General |
File: 4

Type: T

M armne: T|h-1EFi

Desc: I
Elements: IE Lazt: |T4:1

Attributes

[T bebug
[ Skipwhen Deleting Unused Memary

Scope

% Global

£ Local T File: | LAD 2- =l
Pratechon

£ Constant " Static = Mone

[~ Memom Module # Download [ Web View Disable

] I Cancel Apply Help

Figure 12: Timer file properties

b. Add Message Instructions

The following rungs show how data can be read and written to the MPiec unit.

August 30, 2012 Page 14 of 22



YASKAWA

Subject: Application Note Product: MPiec Doc#: AN.MCD.08.108

Title: MicroLogix — MPiec Communication Configuration over EtherNet/IP

T =10/ x|
T4:1 —TCH a
=== Timer On Delay We—
DH Titmer T4
Time Base 0.01 W—
Preset g=
Ao 1=
— MG
0001 ReadWrite Messaze =
MiGFle  MGED W —
Setap Screen < ER)—
MG:l T4l — MG
I F FeadWrite Messaze =
MSGFle  MGHL W—
Setup Sereen = ER:'—
M2 T4l —
0003 E Feal/Write Messags N)J—
MSGFle  MGH2 O
Setp Screen ER:I—
T4 MG —WG
0004 ] ReadWrite Messaze W=
D MSGRl  MGI:3 No—
Setup Sereen < ER:I—
0005 {END }—

Figure 13: Rungs for Message Instructions
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C. Setting up Message Instructions

Double click on the Setup Screen to open the MSG file configuration page. Follow the procedure given below to
set up the message file to send and receive messages.

a. Double Click in the Channel field, select 1 (Integral), from the drop down menu and press Enter. (Figure
14). Make sure that channel 1 has been configured with the correct IP settings. This can be verified by
double clicking on channel configuration in the project tree.

b. Double Click in the Communication Command field, select CIP Generic and press
Enter.
C. If the Message Instruction is being used to write data to the MPiec unit, enter the integer file where the

data will be placed in the Data Table Address (Send) field and press enter. If the Message Instruction is
being used to read data to the MPiec unit, enter the integer file where the data will be located in the
Data Table Address (Receive) field and press Enter. (Figures 14 and 16)

d. Verify the instance size on the slave side. There are pre-defined instance groups created in every new
MotionWorkslEC new program if the MPiec controller is being used as a slave. (When a user chooses to
open a new program in MotionWorkslEC, the new program has EtherNet/IP instances already created
and ready for use. The slave output instances are 101 to 106 and input instances are 111 to 116. The
user will only have to create variables in these pre defined groups). Enter the data size in RSLogix 500
based on what instance is going to be used. (Figure 18)

e. Enter a RIX address in the Extended Routing Info field. Please note that each Message Instruction must
have its own RIX address.

f. Double Click in the Service field and select Read Assembly for a Message Instruction that is being used
to read data from the MPiec unit or Write Assembly for a Message Instructions that is being used to
send data to the MPiec unit, and press Enter.

g. For read operations, the Service Code field will change to E (hex). For write operations, the
ServiceCode field will change to 10 (hex). For both read and write operations, the Class field will change
to 4 (hex), and the Attribute field will change to 3 (hex).

h. For read operations, enter a value of 101, 103, 105 etc in the Instance field. For write operations, enter a
value of 111, 113, 115 etc in the Instance field.
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Click on the MultiHop tab and enter the IP address of the MPiec controller to which data will be sent if
data is being written or from where data will be received if it is a receive instruction. (Figure 15)

The images below show a typical configuration for Message Instructions being used to both read data
from and write data to an MPiec unit.

=iMSG - MGI:Z : (1 Elements) i o] |
_____ I MultiHop I Send Data I Receive Data I
Thiz Controller — Contral Bits
Channel: [T Integral] | lgrore if tirned out [TO]: EI
Caormmunication Command: [CIF Gerneric | Break Cornection (BK]: [0 ]
[Send) [Mz0z0 Auaiting Execution [E3]: EI
Size in Bytes [Receive]: [Send):
Error [ER]: El
— Target Device tMeszzage done [DM]: El
Message Timeout : Mezzage Transmitting [ST]:

Meszage Enabled [EM]:

Local # Remote : bALltiH op: e
Estended Routing Info File[RI=]: [Rls<11:2 — Eren

Service: [wiite Azzembly | Service Code [hex]: Eror Code{Hex]: 0

Clazs [hex]: [dec):

Instance [hex): [dec)k [113

Aktribute [hex): [dec):

’7 Error D escription

Mo errars

Figure 14: Configuring a write instruction

MultiHop data for message send address specification.
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=2 M5G - MG9:2 : {1 Elements) i ]

General :l Send Datal Receive Data

Inz = &dd Hop Del = Remove Hop
From Device | Frarm Poart | T Addreszs Type I T Addreszs
Thig MicroLogix Channel 1 EtherMet/IP Device [str] 192168207193

Figure 15: Configuring MultiHop for send instruction

4 MSG - Rung #2:4 - MG9:3 -0l x|

| MultiHu:upI Send Datal Receive Datal

Thig Controller — Control Bitz
| |gnore if timed out [TO]; E
Break Connection [BE): E

Channel [1 [Integral]

Comrmunication Command:  [CIP Gereric |
D ata T able Address [Receive): [N20%:0 [Send] (Mt Auwaiting Execution [E4): E
Size in Bytes [Receivel: [Send]:
Error [ER]: E
— Target Device Meszage done [DM]: E
tessage Timeout : teszage Transmitting [ST]: E

Mezzage Enabled [EM]: E

Local # Bemate : MuliHop:

Extended Routing Info File[R1=); — Emar
Service: [Read Assembly | Service Code [hex): Error Code{Hex): 0
Clazz [hex]: [dec):

Inztance [hex]: [dec):

Attribute [hew): [dec]:

|' Error Dezcription

Mo erors

Figure 16: Configuring a read instruction
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MultiHop data for message receive address specification.

=4MSG - Rung #2:4 - MG9:3 -0l x|

General P i Send Diata | Receive Data
Ihg = Add Hop Del = Remove Hop
Fram Device I From Part I To Address Type I To Addresz
Thiz MicroLogix Channel 1 Ethertet/IP Device [st] 192168.207.193

Figure 17: Configuring MultiHop for receive instruction

After the read and write message instructions have been placed in the program, save and download the program
to the PLC. Put the PLC in Run mode and communication will start immediately.

4. Sample Slave program

EtherNet/IP groups (when the MPiec controller is a slave) are already built in to every new program created in
MotionWorkslEC. Create new variables in the groups (instances) which will be used for communication. In this
example FromMicro2 is a variable that will have data sent from the MicroLogix PLC and ToMicro2 is a variable
that will be used to send data to the PLC from the MPiec. Addressing is important as the address of these
variables will be based on data type of the variable being used. IW and QW (Input Word and Output Word) are
used for the above mentioned variables because they are of INT type and use 16 bits. (Figure 18)
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Mame

| Unline walue | | ype | zage |LJESCI'I|:I[IEIH | Address

System

[= EAP Input Instance #111, Oty: 128 Bytes, Address Range: “IB0-%IB127

Fromhicrod

E

DT |vaR_GLoBaL | |36I00

[= EAP Input Instance #112, Oty 256 Bytes, Address Range: %lB128 - %IB3§3

= EAP Input Instance #1113, 0y 128 Bytes, Address Range: %IB384 - %lB511

Fromhdicro?

[100

[IrgT [VAR_GLOBAL | | 2hiy3Ee

[= EAP Input Instance #114, Oy 256 Bytes, Address Range: %IB512 - %OIT6T

[= EAP Input Instance #115, Oby: 128 Bytes, Address Range: %IBT68 - “IB§95

[ EAP Input Instance #1116, ity 256 Bytes, Address Range: %lB896 - %lB1151

= EAP Output Instance #2101, Oty: 128 Bytes, Address Range: %QB0 - %0QB127

Tahdicro

o

|DitT |vaR_GLoBAL | |26@00

= EAP Output Instance #102, Oty: 256 Bytes, Address Range: "wQB128 - %OB363

put Instance s

BS, ress Range: 4 - ol B511

| Tohicro2

[101

[ VAR _GLOBAL | BT

= EAP Output Instance 7104, Oty 256 ﬁ*ytes, Address ﬁange: TQB512 - WOBTET

= EAP Qutput Instance #105, Oty: 128 Bytes, Address Range: "%WOB76S - “%OBEI5

Figure 18: Global variable list in the MPiec program

The exercise carried out in the test project is as follows

AB MicroLogix 1100

N202:0

N203:0

Yaskawa MP2300Siec

2l FromMicroz2

FromMicroz

+
1

ToMicroz

e ToMicroz

Figure 19: Test exercise

Create the following program on the slave MPiec controller. Download the program and run the controller.
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0= = .
Iut Project Tree

@ | @ | = @
Messages BEditWiizard XReferences | “wanables ... ftahe

Debug onfoff Project Co...
ftark

A

L]

Unda

=

Conrmect

MOVE

wariable

*—

EN ENO |—=
1
hrl FromMicro2— ——one
| faaris 100 100
L
Contact nght

4HE
Contact left

T

Barallel

ADD

«— EN ENO|—=
A one—— 2
Caill Aght
-

—out
100
Left powemail}

101
INT#1—
]

Right powe...

Jet-

Caontact Tuw...

MOVE
«— EN ENO

L
out— ——ToMicro2
101 101

Figure 20: Program in MPiec

On running the MPiec controller in Debug mode, the data from the MicroLogix controller will be seen in the
MPiec variable FromMicro2. ToMicro2 will be sent out to the MicroLogix controller.
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5. Communication Verification

Open up the data file N202. Input data in N202:0. Open N203. Based on the logic in the MPiec, N203:0 = N202:0
+1 . This can be verified by opening up the data file N203 simultaneously. (Figure 21)

=3 Data File N202 {dec)

e T 1 5 3 L =1 =)
H I 100 . a a a a a 1]
Z20Z2:10 a a a a a a 1]
202: 20 u} u} F”romM'i“croz u} u} u} u} u]
202:30 u} u} u} u} u} u} u]
20Z: 40 a a a a a a 1]
20Z2: 50 a a a a a a 1]
202:60 u} u} u} u} u} u} u]
202:70 ul ul ul ul ul ul u]
20Z: 580 a a a a a a 1]
Z20Z2:90 a a a a a a 1]
202:100 u} u} u} u} u} u} u]
[M202:0 | Radisx|Decimal ~]
Symbol: [ | Eolumns:lﬂ
Desc: | |

i Data File N203 {dec)

H202 ﬂ Properties |

Help |

_(of x|

o o o o o o

o o o o o o
o o o o o o
o o o o O Ol

ol =
[Mz030 | B adis | Diecimal ~]

Syrnbal: | | Cialurnrs: I 10 vI
Desc: | |

MZ203 ::II Properties |

U=zage |

Help |

Figure 21: Verification of write and read message over EtherNet/IP
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