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I Robotics, Integration, and Automation

CREATING THE ROBOT HARDWARE MODULE

Name Class/Period Date

1. Overview

In this lab activity, you will create and add a hardware module to your PLC programming project. The
hardware (10) module, which represents the robot controller’s EtherNet/IP board, will allow the PLC to
communicate with the robot.

® Note: In order to differentiate between the programmable logic controller and the robot
controller, the two devices are referred to as the PLC and the robot, respectively.

2. Performance Objectives
After completing this lab activity, you will be able to:

e Add the robot hardware module to the project.
e Configure the hardware module.
e Enable communication between the PLC and the robot.

3. Required Materials
You need the following materials to complete the lab activity:

e SmartCart 4.0
e Computer
e Ethernet cables

4. Required Software

Logix Designer is required for this lab activity. It is included in the Studio 5000 suite. Ensure that the
software is installed on your PC and has a valid license. If you are having problems installing or licensing
the software, contact your instructor or IT manager.

5. Inventory and Safety
Before beginning the lab activity, review this checklist and mark off each item as you complete it.

O All hardware components are available for this lab activity.

Hands, hair, and clothing are securely away from the work area.

The work area is clean and devoid of food or drink.

Review the SmartCart safety guidelines.

Read through the entirety of this lab activity to familiarize yourself with the requirements.
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6. Lab Activity

6.1. Preliminary Steps

In this task, you will return the states of your workstation (computer), PLC, and robot to the states that
they were at the end of the previous lab activity.

Confirm that:

e The workstation has a static IP address of 192.168.0.1.

e The PLC’s Al port has a static IP address of 192.168.0.2. This can be seen on the controller’s
scrolling screen.

e The PLC’s firmware revision matches the revision of the Logix Designer programming software.

e The robot has a static IP address of 192.168.0.3.

e The robot has been configured for EtherNet/IP communication with the PLC.

For instructions on how to modify the workstation, the PLC, and the robot to match the above
configurations, refer to the previous lab activities of this section.

6.2. Creating the Robot Hardware Module
In this section, you will open your Studio 5000 Logix Designer project and add the hardware module.
Perform these steps.

1. Run Studio 5000.

2. Open the project you created previously.

Create Open

Mew Project Existing Project
From Import Sample ij%ct
From Sample Project From Upload

The project is probably found in the Recent Projects area.

: From Sample Project
Recent Projects
J % x _} WView_Test1

g AcTE_ExPO_p2112. @ ‘vourMame_ag_Sens..
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3.

INDUSTRY 44

The project opens. The only hardware that is currently in the I/O Configuration folder is the PLC.

<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £% MainTask
P L MainProgram
Unscheduled
4 Motion Groups
Ungrouped Axes
4 Alarm Manager
L1 Alarms
L3 Alarm Definitions
4 Assets
Add-On Instructions
3 Data Types
Trends
" Logical Medel
4 1/0 Configuration
4 B3 5069 Backplane
[ (0] 5069-L306ER SmartCartl v

Ti= Controller Organizer RS  Ea
Errors  [Fm]S

Ready Communication Software: FactoryTalk Linx

@ Logix Designer - SmartCart1 [S069-L306ER 35.11] - (m] x
File Edit View Search Logic Communications Tools Window Help
e R e | 0 G- R e A e A el
& ERUN .y -
imoK I Path: <nonex - | 1F 4
: EE’:WSM@ offline . NoForces P NoEdits % ‘Favorites Add-On Pl
Controller Organizer * 4 x

al °=

4 Controller SmartCart1 ~

In the I/O Configuration folder, right-click A1, Ethernet and in the popup menu, select New

Module.

4 I/0 Configuration
4 B3 5069 Backplane
gﬁl [0] 30689-L306ER SmartCart1

E@ e ﬁ Mew Module...
4 & A2 Ethernet Import Module..,
Elﬁ 3069-L30¢ Discover Modules...
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4. The hardware catalog is displayed.

INDUSTRY 44

Select Module Type

Catalog  Module Discovery Favorites

I Clear Filters Hide Filters 2
Module Type Category Fitters ~ Module Type Vendor Fitters 2
20 - Comm-ER Advanced Energy Industries, Inc.

Analog Bray Intemational, Inc
CIP Mation Safety Track Section Buerkert Fluid Control Systems
Communication v Dialight v
£ > £ >
Catalog Number Description Vendor Category 2
1420-V1P-ENT Powemonitor 500 Rockwell Autom...  PowerMonitor 5...
0001_0073_0... 48MS-SN1PF1-.. Rockwell Autom... Rockwell Autom...
0001_0073_0... 48MS-SN1PF2-.. Rockwel Autom... Rockwell Autom...
0005_007B_0... SP&D0D Rockwell Autom... DPlto BtherMet...
0005_007B_0... SPEO0DER 400V  Rockwell Autom... DPlto EtherNet...
0005_007B_0... SPE&00ER 200V Rockwell Autom...  DPlto EtherMet... o

758 of 758 Module Types Found

[] Close on Create

Add to Favorites

Close Help

5. Use the search field to find the ETHERNET-MODULE as shown. Select the module, and then click

Create.

Select Module Type

Catalog  Module Discovery Favorites

3 of 759 Module Types Found

[] Clese on Create

|generic Clear Filters Hide Filters %
Module Type Category Filters 2 Module Type Vendor Fiters &
20 - Comm-ER Advanced Energy Industries, Inc.
Analog Eray Intemational, Inc
CIP Motion Safety Track Section Buerkert Fuid Caontrol Systems
Communication W Dialight W
£ > £ >
Catalog Number Description Vendor Category
ETHERMET-BRIDGE Generic BtherMet/IP CIP Bridge  Rockwell Autom... Communication
ETHERMET-MODULE Generic Bthemet Madule Rockwell Autom_..  Communication
ETHERMET-SAFETY-STANDARD-MODLU... Generic EtherMet/IP Safety a...  Rockwell Autom...  Safety,Other
Add to Favonites
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The New Module window opens.
New Module x
Type:

ETHERNET-MODULE Generic Ethemet Module

Vendor: Rockwell Automation/Allen-Bradley
Parent: Local
Name: Connection Parameters
Azzembly )
Description: Instance: Size:
ik |:| 125 =] 3241
Comm Format: | Data - DINT =
Corfiguration: 0 <l (Bbit)
Address # Host Name |:| |:
(®) IP Address: . . . |
() Host Name:
1 Open Module Properties Cancel Help

6. On the left side, enter a name and description for the module. Change the Comm Format to

Data — SINT and enter the robot’s IP address.

Name: Robot

Description:

Yaskawa G-axis aticulated

Comm Format: | Data - SINT
Address / Host Name

(®) IP Address: 152 . 168 .

o0 . 3

Enter the connection parameters as shown. Note that these correspond to the parameters you

entered when registering the PLC device during configuration on the robot (see the end of the
EtherNet/IP board configuration section of the previous lab activity). However, the input and
output assembly instances are now switched, because the PLC’s input is the robot’s output, and

the PLC’s output is the robot’s input.

Connection Parameters

Assembly

Instance: Size:
gk 2 | (32 2 i)
owput: |10 | 32 [F ebw)
Corfiguration: |1D3 | |[:l = (Bbit)
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8. Click OK to create the hardware module.

Mew Module >
Type: ETHERMET-MODLULE Generc Bthemet Module
Wendor: Rockowell Automation/Allen-Bradley
Parent: Local
Name: Robot Connection Parameters
Aszzembly -
Description: | Yaskawa G-axis articulated Instance: Ize-
Input: 02 | 32 2] @en)
owpt: |10 | 32 (3 @b
@ Format: | Data - SINT L =
omm Form a Configuration: |1D3 | |D = (Bbit)

Address # Host Name
(®) IP Address: 152 168 . 0 . 3

(") Host Mame:

Open Module Properties Cancel Help

The module is added to the Controller Organizer. At any time, you can double-click the module
to open its properties window.

4 1/ Cenfiguration
4 B3 5069 Backplane
gﬁl [0] 5069-L306ER SmartCart]
4 & Al, Ethernet
Eﬁl 5069-L306ER SmartCart1

i ETHERMET-MODULE Robot

4 Tz A2 Ethernet
Elj 5069-L306ER SmartCart1

9. Open the module’s properties window if it is not already open. In the Connection tab, change
the Requested Packet Interval (RPI) to 20 ms. Recall that you entered an RPI of 20 ms when
registering the PLC on the robot in the previous lab activity.

General  Conmection® | Module Info

Requested Packet Interval (RPI): 200ms  (1.0-3200.0 ms)
] Inhibit Module

[ ] Major Fault On Cortroller if Connection Fails While in Fun Mode

lUse Unicast Connection over EtherMet/ 1P
® Did You Know? RPI specifies the period at which data updates over a connection.
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10. Click OK to confirm the change. The module’s property window closes.

Cancel Apply Help

11. In the Controller Organizer, double-click Controller Tags.

Controller Organizer

4 Controller SmartCart1
# Controller Tags

Contraller Fault kandler
Power-Up Handler

The Data Monitor (the Monitor Tags tab) opens. Note that three groups of module tags have

been added. In the next lab activity, you will use these module tags to exchange data between
the PLC and the robot.

| <! Controller Tags - SmartCart1(controller) x I

Scope: EE!SmartCarH « | Show: |All Tags

Name

P Robot:C
B Robot:
B Robot:0

6.3. Downloading and Confirming the Connection

In this task, you will download the project to the PLC and ensure that the I/O configuration has been
successful.

Perform these steps:

1. Power up the I/0O box. Wait for the PLC to power on.

2. Power up the robot. Ensure that the mode key on the pendant is set to Teach mode.
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® Troubleshooting tip: Ping the PLC and the robot to confirm network connectivity.

3. Download the project to the PLC.

Offline M. MNoForces F_ Mo Edits
.......... - GmmE i
[ Upload...
Fault Handler Download [}
Handler

Program Mode
Run Mnde

4. Inthe PLC status area, ensure that the /O OK LED is on.

% B Program Mode .
© B Conwoler OK F et s EmP-111s2.168.0.2

B Eperan, [orage Ok

I IO OK

® Note: If the PLC status area shows an I/O Not Responding message, troubleshoot the project’s
module configuration, the network connection to the robot, and the robot’s EtherNet/IP board

Rem Prog A MoForces F_ Mo Edits Y

configuration.
[ Progran Mode .
3 Conraller OK F  rath s Emrs2.168.0.2
* B Energy Storage OK
% B /O Net Responding  Feem Prog fl-. NoForces [ 2

5. Switch to Rem Run mode (Communications > Run Mode) and confirm that the 1/0 is still OK.

* B Run Mode ,

© 1 Conmoler OK 7 Path: AB_ETHIP-11152.168.0.2

% Bl Energy Storage OK

¢ H /O OK Rem Run ﬂ! Mo Forces b

6. Go offline.

q “ Path: AB_ETHIP-1\192.168.0.2

Rem Run A¥ Mo Forces F_ Mo Edits
B o orine N
Upload...
r Fault Handler Cownload
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7. Save the project. You will use it in the next lab activity.

© File | Edit View Search Lt

2 %y New.. Ctrl=HN
| 21 Open.. Ctrl+0
Close

ol save % ctri=5 |
E Save As..

7. Authentic Skill Assessment

Have your instructor verify that your work meets the requirements in the performance objectives and
sign below. Keep this lab activity sheet for future reference.

Instructor Signature Date

8. Reset Steps

This lab activity does not have any reset steps.

9. Shutdown

Unless instructed otherwise by your instructor, review and complete each of the items on the checklist
below.

[1 Power down the robot.
[J Power down the /O box.
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