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1. Application Overview

This application note illustrates how to add an MPiec motion controller as an EtherNet/IP Adapter (Generic EIP
Device) to Allen Bradley’s ControlLogix 5555 using RSLogix 5000 PLC application software and
MotionWorkslEC. Additionally, a detailed description of how to create, link and verify communication via I/O

variables is provided.

2. Application Requirements

The requirements for this application note include using the MPiec motion controller as an EIP Adapter (Slave)
device to talk to and exchange data with an Allen Bradley ControlLogix PLC Scanner (Master). The example
explained in this note describes an implicit /O message connection between the MPiec and the AB PLC. No
function blocks or PLC logic is necessary, since the data connection is open once the Assembly instances are

correctly configured.

Components:
= MPiec Controller
= AB RSLo0gix5000© version 13.0
= AB ControLogix 5555 1756-L55 B Series PLC with CPU and Ethernet/IP Module (revision 13.27)

3. Application Solution and Benefits

= This configuration will allow the user to exchange data between the Allen Bradley ControlLogix 5555
PLC and the MPiec Motion Controller using EtherNet/IP as the protocol.
= Both Input and Output data tags are supported.

August 30, 2012 Page 3 of 20



YASKAWA

Subject: Application Note Product: MPiec Doc#: AN.MCD.08.107

Title: Adding an MPiec as an EtherNet/IP Adapter to AllenBradley ControlLogix 5555

4, System layout

Figure 1 details the goal of this project

Yaskawa MP2300Siec
AB ControlLogix 5555

EtherMet/IP

Figure 1: System Layout

5. Configuring the Scanner (AB ControlLogix 5555)

This document explains configuration of the EtherNet/IP Module and the EtherNet/IP Assembly instances on
both the MPiec device (Adapter) and the AB PLC device (Scanner).

In RSLogix 5000, start a new project. Enter the controller details as shown in Figure 2

August 30, 2012 Page 4 of 20



YASKAWA

Subject: Application Note

Product: MPiec

Doc#: AN.MCD.08.107

Title: Adding an MPiec as an EtherNet/IP Adapter to AllenBradley ControlLogix 5555

7 RSLogix 5000

File Edit Wwiew 3Search Logic Communications Tools  Window  Help

B[==| S| s S|

Mo Controller [1. [ RN

Mo Farees | ::DK
BAT
o Edits = E 10

Redundanzy B4

= slzle] El &

AB_DF1-141

I_@ - Path

RTEN [= [=d DT 2 Ed e A

i | A | bl\Fauurites A Bt A TimeriCourter A InputiOutp

Mew Controller |

YWendaor
Type:

Revizsian:

M arne:

Description:

Allen-Bradley

|1?55-L55 ControlLogi=5555 Cantraller j ] I

|13 "I

[T Redundancy Enabled

Cancel |
Help |

I.-’-'-.B_M astel

=)

Chassis Type: |1?55-¢«? 7-5lot ControlLogix Chassis j

L =

IE:'\.H SLogix 5000NProjects

Slat:

Create In:

Browse. .. |

Figure 2: Starting a new project

The next step is to add the MPiec as a Generic EIP device by adding an Ethernet Bridge to the I/O Configuration.

Right-Click on the 1/0O Configuration > Click ‘New Module’:
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Figure 3: Adding an Ethernet bridge

Select the 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media as shown in Figure 4.
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x
Type: |1 TEE-EMBT 4,
Type | Dezcription I
175E-DikD 30 1756 SD3000 Drive Interface ﬂ
175E-DiMF30 1756 SF3000 Drive Interface
1756-DMB 1786 DeviceM et Scanner
175E-EMET /4 1756 10100 Mbps Ethernet Bridge, Twisted-Pair Media J
17RE-EMET /4 17586 Ethernet Communication nkerface
175E-EMET/B 1756 Ethernet Bridge
1756-EWER A4 1786 104100 Mbps Ethemet Eridge w/Enhanced “Web Services
1786-HS5C 1786 High Speed Counter
1786-HYDo2 & Baiz Hydraulic Servo
17561416 16 Paint 791324 AC [nput
175614716l 16 Paint 791320 AC [zolated Input
17561430 2 Point 78132 AC Diagnostic Input
175E-B16 16 Paint 100-31.2 DC Input
178E-B16D 16 Point 100-30 DC Diagnostic [nput j
— Show
Yendor: | Al v| ™ Other ¥ Specialtyl/0 Selectal |
Iv analog v Digital ™ Communication W dotion W Controller Clear &l |
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Figure 4: Selecting the Ethernet bridge type

Next, we configure the EtherNet/IP Module (Figure 5). Note: The IP address in this case is the IP address of the
EtherNet/IP Module. Click on the “1756-ENBT/A DeviceName’ node in the I/O Configuration section >

Right-click the node and select ‘Properties’ to get the properties dialog (Figure 5)
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Figure 5: Setting general properties for the EtherNet/IP module on the Scanner

If you need to do any additional port configuration, click-on the ‘Port Configuration’ tab in the dialog window.

Next, the MPiec needs to be added as a Generic EIP device. Right Click on EIP Bridge node ([1] 1756-ENBT/A

‘Device Name’) under 1/0 Configuration > Click on ‘New Module’, and select the following from the ‘Select Module

Type’ dialog:
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Figure 6: Selecting the adapter module type

Right Click on the newly created ETHERNER-MODULE and edit the properties as shown in Figure 7
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The following dialog should be displayed to configure the MPiec EIP Adapter:
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Figure 7: Ethernet Module (adapter) properties
Notes about the Generic Ethernet Device Properties:
1. IP Address is the EIP Adapter.

2. Assembly Instances are referenced to the Master, meaning Input in this context is input to the Scanner

(Master), output to the Adapter (Slave).
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Note: Special attention needs to be paid to the assembly instances and their sizes. If the sizes
are not compatible, an error in communication will result. In this case sixty four sixteen bit
registers make up the 128 bytes that instances 101 and 111 are made up of. This is compatible

with the 128 eight bit registers on the MPiec side.

3. Configuration is not used on the MPiec controller. Therefore, this can be set to Assembly Instance #1,

Size 1 since the assembly number can not be left blank.

Finally, configure the RPI (Requested Packet Interval) on the Master to dictate the polling rate to which the Master
will update new packet information from the Slave. The minimum value for the MPiec is 10ms. Click on the

‘Connection’ tab in the Module Properties dialog

Il Module Properties - EIP_Master (ETHERMET-MODULE 1.1) 5[

General Cannection | kodule Infu:ul

Heguested Packet Interval [RPI]: 10.0=<mz [1.0-3200.0 m=]
[ Inhibit b odule

[ Major Fault On Contraller If Connection Fails while in Fiun Mode

— Module Fault

Statuz: Offfine Ok I Cancel Apply Help

Figure 8: RPI properties
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Verify the created project by clicking on the verify button as shown in Figure 9.
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Figure 9: Verify

Download the project to the controller by verifying the path to download. Communications > Who Active

77 RSLogix 5000 - AB_Master [1756-L55]*

File Edit Wwiew Search Logic | Communications Tools  Window  Help
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Figure 10: Verify path for download

Select the controller to which this project is going to be downloaded and click download as in Figure 11.

August 30, 2012 Page 12 of 20



YASKAWA

Subject: Application Note Product: MPiec Doc#: AN.MCD.08.107

Title: Adding an MPiec as an EtherNet/IP Adapter to AllenBradley ControlLogix 5555

it Who Active =13 x|
v Autcbrowse Fefresh I
==, workstation, UNMNINI-M4300 | GoOnine |

fg,- Linx Gakeways, Ekhernet

M5 AB_DF1-1, Daka Highway Pls Upload... |
=-@5 AB_ETHIP-1, Ethernet
{5 192.168.207.123, MicroLogix1 100, 1763-L 16666 B/5.00 D ovnload |
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Figure 11: Download to ControlLogix

Once downloaded, go online.

At this point, the scanner device (AB PLC) is configured to talk with the MPiec as an adapter. Additionally, the

RSLogix 5000 software automatically adds the words configured for the EIP module. These can be located in

the ‘Controller Tags’ node under the ‘Controller’ node in the project tree:
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- RSLogix 5000 - AB_Master [1756-L55]*
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Figure 12: Controller tags for 1/0 variables
6. Configuring the Adapter (MPiec)

The next steps illustrate how to create a project in MotionWorks IEC and add I/O variables to talk with the AB
PLC.

Since Assembly Instances #101 (Scanner Inputs) and #111 (Scanner Outputs) were configured on the scanner
device, the next task is to implement the data exchange between the scanner and the adapter. To do this, we
need to add I/O variables using the pre-defined address ranges as specified in the MPiec Project Template. This

is the template that opens when a user chooses to open a new project in MotionWorkslEC as shown in Figure 13.
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MNew Projeck EI
Fa 4|

Cancel

Project wWizard {SIgeeigErs PLC Sirmulatar
Template Template

Figure 13: New project in MotionWorkslEC

After the new Project is created, select the ‘Global_Variables’ tab in the Project Tree
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I arne I Type | Ilzage IDescriptiDn | Address | ¥
System
[=] EAP Input Instance #111, oty: 128 Bytes, Address Range: %IB0-%IB127
FromCartrall [T |'vaR_GLOBAL | ) |

[= EAP Input Instance #1112, 0ty: 256 Bytes, Address Range: %IB128 - lB383

[=] EAP Input Instance #113, 0ty: 128 Bytes, Address Range: %IB384 - %lB511

[= EAP Input Instance #1114, 0ty: 256 Bytes, Address Range: %IB512 - SoOIF6T

= EAP Input Instance #115, 0ty: 128 Bytes, Address Range: %IBT6E - SolBE95

[= EAP Input Instance #1116, Oty: 256 Bytes, Address Range: %IB§96 - SolB1151

[= EAP Output Instance #1014, Oty: 128 Bytes, Address Range: %0B0 - %0127
TaCartrolt [T |'vaR_GLOBAL | F @D
[= EAP Output Instance #1102, Oty 256 Bytes, Address Range: %0B128 - Y0B383
= EAP Output Instance #103, Oty 128 Bytes, Address Range: %0B3Ed - %aB511
= EAP Output Instance #104, Oty 256 Bytes, Address Range: %0B512 - YOBT6T
= EAP Output Instance #105, Oty 128 Bytes, Address Range: %QB766 - YOBE95
= EAP Output Instance #106, Oty: 256 Bytes, Address Range: %0B§96 - %o0B1151
[ Modbus FCA2 Oty 128 Inputs, Address Range: %GX1152.0 - %OX1167.7

= Modbus FCH4 Oty: 1024 Registers, Address Range: %QB1168 - %0B3215

= Modbus FCA05 Oty 128 Coils, Address Range: %ulX1152.0 - %lX1167.7

= Modbus FCHE,16 Ofy: 1024 Registers, Address Range: %lB1168 - %ulB3215
<LI0-01> - Module - 1 (* Modify Yariable Hames, Hot Group Hame!! *)

Figure 14: Global Variable list

Start adding I/O variables to the Global Variables table. In this example, we will adding (1) input WORD (16bit)
variable and (1) output WORD variable. A new variable can be created by right clicking on the grey input or output

instance group name and choosing so.

Next, we assign each variable an address based on the variable group description range. Note: Addressing in
the MotionWorks IEC project is based on byte offset; i.e. %QWO0 =Word 0, %QW1 =Word 1, etc.
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The exercise carried out in this test project is as follows

AB ControlLogix 5555 Yaskawa MP2300Siec

111
Scanner output ) FromControl1

FromControli
-+
1

ToControl1

101
Scannerinput &£ ToControl1

Figure 15: Test exercise

Create the following logic on the slave MPiec controller. Download the program and run the controller.

ADD
#— EM ENO|—
FromControll— i ——ToControll

10 i1
INT-ﬂFrDmCDntrDII = 1IJ|

Figure 16: Logic on the MPiec
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7. Communication Verification

After both devices and variables are configured, each program can be run and tested using the debuggers on

both the Master and Slave devices.

Enter an integer in the scanner output variable

# RSLogix 5000 - AB_Master [1756-L55]*

File Edit Wiew Search Logic Communications Tools ‘Window Help
als|E| 8| 422 o] - S%B[E L
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= [
No Edits A, .E,Ett;ink‘ K RN = =N RN R R R R
Fedundamzy B ll 4| » |\ Favorites {Bt X TimerfiCourter A Inputiou

=151 Cantroller AB_Master & Controller Tags - AB_Master{controller)
B e R
..... (23 Pawer-Up Handler Tag Mame & | Walue * | Force
[—]E Tasks [=-Siec_EIPSlave:l ..
E1-5 MainTask |-Siec_EIPSI... oo}
L MainProgram =-Siec_EIPSlave... T
----- 3 unscheduled Programs —
=151 Motion Groups [=]-Siec_EIPSI... L 3
t-[3 Ungrouped Axes » #-Siec EIP.. .ﬂl—m
..... 3 Trends [+-5iec_EIF... 2
I:-]E Data Types [+-Siec_EIF... 0
~Cg User-Defined +-Siec_EIP.. 0
- Strings Fl-Siec EIP.. 0

Figure 17: Scanner output variable
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The corresponding scanner input variable will have the value of the scanner output variable incremented by one.

This addition took place in the MPiec controller.

% RSLogix 5000 - AB_Master [1756-L55]*

File Edit Wew Search Logic Communications Tools  Window Help

a|l=a| 8| &Es| o] BN e

RemRun [ M RunMode Path: [£B_ETHIP-14132 168 207. 23148 ackplane\0”

Mo Forces p | ¥ Contraller 0K
=
No Edils A, .ﬁgtt;':DK 1 N = = N R A R
Redundancy B0 i | 1| v | Favorites {Bt A TimeriCourter A InpUtionta
=251 Controller A6 Master & Controller Tags - AB_Master{controller)
-8 Contraller Tags
: 5 - |4B_Mastercontraller = | Showe: [Show Al
----- 3 Controller Faulk Handler i I - [ J — I
..... (23 Pawer-Up Handler Tag Mame & | W alue ® | Force M
=5 Tasks [=-Siec_EIPSlawe:l i1
- MainTask » [ 5 Siec EIPSL. ..
L3 MainProgram +-Siec_EIP... ﬁi
----- 3 unscheduled Programs i _EIF' o
=551 Mation Grouos s Ll

Figure 18: Scanner input variable

To verify the AB PLC has connected correctly to the MPiec controller and the configured Assembly Instances are

functioning properly, there is a dialog in RSLogix that displays the status as shown in Figure 19.
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Bequested Packet nterval [RPI]: 100.0=<mz [1.0-3200.0 mz]
[ Inhibit bModule
[ Major Fault On Contraller If Connection Failz ‘while in Flun Mode

Il Module Properties - ENBT (ETHERNET-MODULE 1.1) 5[

Gerneral Connection | Module Infu:ul

— Module Fault

Status | fessages Displayed Here....

Statuz: Offline

o |

Cancel Spply Help

Figure 19: Communication status display
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