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Important User Information 
 

This documentation, whether, illustrative, printed, ñonlineò or electronic (hereinafter ñDocumentationò) is intended for use only as 
a learning aid when using Rockwell Automation approved demonstration hardware, software and firmware.  The Documentation 
should only be used as a learning tool by qualified professionals.   
 
The variety of uses for the hardware, software and firmware (hereinafter ñProductsò) described in this Documentation, mandates 
that those responsible for the application and use of those Products must satisfy themselves that all necessary steps have been 
taken to ensure that each application and actual use meets all performance and safety requirements, including any applicable 
laws, regulations, codes and standards in addition to any applicable technical documents. 
 
In no event will Rockwell Automation, Inc., or any of its affiliate or subsidiary companies (hereinafter ñRockwell Automationò) be 
responsible or liable for any indirect or consequential damages resulting from the use or application of the Products described in 
this Documentation.   Rockwell Automation does not assume responsibility or liability for damages of any kind based on the 
alleged use of, or reliance on, this Documentation. 
 
No patent liability is assumed by Rockwell Automation with respect to use of information, circuits, equipment, or software 
described in the Documentation. 
 

Except as specifically agreed in writing as part of a maintenance or support contract, equipment users are responsible for: 

Å properly using, calibrating, operating, monitoring and maintaining all Products consistent with all Rockwell Automation 

or third-party provided instructions, warnings, recommendations and documentation; 

Å ensuring that only properly trained personnel use, operate and maintain the Products at all times; 

Å staying informed of all Product updates and alerts and implementing all updates and fixes; and 
Å all other factors affecting the Products that are outside of the direct control of Rockwell Automation. 

 
Reproduction of the contents of the Documentation, in whole or in part, without written permission of Rockwell Automation is 
prohibited. 
 
Throughout this manual we use the following notes to make you aware of safety considerations: 
 

Identifies information about practices or circumstances 
that can cause an explosion in a hazardous environment, 
which may lead to personal injury or death, property damage, or economic loss. 
 
 

 

Identifies information that is critical for successful application and understanding of the product. 
 

 

 

Identifies information about practices or circumstances that can lead to personal injury or death, property 
damage, or economic loss. Attentions help you: 
Å identify a hazard 
Å avoid a hazard                                                                                                                                 
Å recognize the consequence 

 

 

Labels may be located on or inside the drive to alert people that dangerous voltage may be present. 
 
 
 

 

 

Labels may be located on or inside the drive to alert people that surfaces may be dangerous temperatures. 
 
 

 

N999 ð Your lab title goes here 

 

Presenter: <<Your name>> 
<<Your business group>> 
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Before you begin 

Prerequisite is to be familiar with RSLogix 5000 software and programming.  When the computer is booted, a FactoryTalk View 

ME Station program will start.  You will use that Human Machine Interface (HMI) throughout the lab.  If you close it at any time, 

you will need to open it again from the C:\Lab Files directory in order to operate the lab correctly. 

About this lab 

You will be introduced to the RSLogix 5000 software environment as the single software tool used by the Rockwell Automation 

Integrated Motion Solution for configuration, programming, and troubleshooting, as well as the inherent ease with which you can 

define your motion process. 

This lab exercise demonstrates the following concepts of Integrated Motion on EtherNet/IP: 

Á Time efficient nature of using an Integrated Motion solution 

Á Benefits of Integrated Motion on EtherNet/IP 

Á Power and performance-oriented nature of the Integrated Motion solution 

Á Ease of motion system setup utilizing the óDrives & Motion Accelerator Toolkitô 

You will see how easy it is to create an Integrated Motion Solution by doing the following: 

Á Creating and configuring motion axes using RSLogix 5000 

Á Learning basic motion-direct commands 

Á Utilizing the óDrives & Motion Accelerator Toolkitô to speed programming of your motion application 

Á Learning some basic troubleshooting techniques 

Á Being introduced to the advanced diagnostic tools available in the controller 

Á Exploring the functionality of trending in the controller and the utility of cams 

During this lab you will be able to understand how RSLogix 5000 can help you reduce the number of hardware and software 

components as well as the flexibility associated with information/data access in the control system. 
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Tools & prerequisites 

For this hands-on lab, we have provided you with the following materials that will allow you to complete the labs in this workbook. 

Software: 

Á RSLogix 5000 v20 

Á FactoryTalk View ME Station v6.10 

Á RSLinx Classic v2.58 

Hardware: 

Á Computer with Windows XP operating system 

Á CompactLogix 1769-L36ERM Demo (11P024A) 

Á Kinetix 350 2-axis Demo (09P096D) 

Á Ethernet Patch Cables  

Á 2 x RJ45 to M12  

Á 6 x RJ45 to RJ45 (various lengths) 

Required Files: 

Á Intro_CIP_K350_Complete.ACD 

Á Intro_CIP_K350_Base.ACD 

Á Intro_CIP_K350_Trending.ACD 

Á Intro_CIP_K350_ViewME.MER 
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Network Setup 
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About the CompactLogix Demo 

 

Use the image provided to locate these items on the demo and verify the lab setup: 

Á  Verify the demo power switch labeled ò120/220Vó is òonó. 

Á  Verify the circuit breaker is òonó. 
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About the Kinetix 350 2-Axis Demo 

 

Use the image provided above to locate these items on the demo and verify the lab setup. 

Á Verify the demo power switch labeled ò120/220Vó is òonó. 

Á Verify the circuit breaker is òonó. 

Á Verify the switch labeled òDRIVE POWERó is òonó. 

Á Verify the red mushroom button labeled òSAFE OFFó is pulled òoutó. 

Á Verify the two hardwired inputs labeled òENABLEó are switched to the òrightó. 
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Demonstration (Estimated Time 15 minutes) 

Before starting the formal lab, letôs begin with a brief demonstration showing the end result of the lab.  During the demonstration, 

you will be able to control a complete 2 axis solution via an HMI.  The demonstration will also allow you to independently control 

each axis, simulating what a real machine operator might need to do to clear a jam or manually control a portion of the machine. 

Following the demonstration you will move into the formal lab, where you will learn how to construct this solution with detailed 

step-by-step directions.  Along the way, the lab will highlight concepts important to Integrated Motion on Ethernet/IP.  Letôs 

beginé 

Launch RSLogix 5000 and Open Application Files 

1. Launch RSLogix 5000; double-click on the RSLogix 5000 desktop icon. 

 

2. From the Tool Bar menu, choose the Open iconé 

 

The Open/Import Project window appears. 

3. Browse to the folder Lab Files on the desktop and open Intro_CIP_K350_Complete.ACD. 

4. Select Who Active from the Communications menu. 

The Who Active window appears. 
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5. Drill down through the Intro_CIP_K350 driver and select the device at 192.168.1.12, the CompactLogix 

processor. 

 

If the path is not already set in the controller, click Set Project Path. 

Note:  If your control hardware is different than recommended or if you have any questions about the hardware, consult with 

your lab instructor. 

6. Open the door on the front of the processor to reveal the Secure Digital card and the operation mode switch.  

Verify that the switch is in the REM (remote) position.  Ensure that the Kinetix 350 drives are òpowered upó. 

7. Click the Download button in the Who Active window. 

The Download window opens. 
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8. Click the Download button to send the program to the controller. 

9. When downloading completes, place the controller into Run Mode. 

Method 1: 

 

Click Yes. 

Method 2:  

Go to  and select Run Mode. 

 

Click Yes.  

11. Verify that your controller is òcommunicatingóé 

  

Á OK indidcator should be solid green. 

Á LINK1 indicator should be flashing green, indicating network activity 

Á LINK2 indicator should be flashing green, indicating network activity 
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12. Verify that the drives are ñreadyòé 

 

Á Network and Module lights should be solid green. 

Á Axis light should be flashing green. 

Á Port status indicator may be flashing green, indicating network traffic. 

13. The Kinetix 350 drives should be scrolling ò-04- 192.168.1.xxó on the display, with óxxô representing the IP 

address of that drive.  It may take up to one minute to reach that state. 

If any of the above steps did not work as described, please consult your lab instructor. 
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Open and Run the HMI Application 

1. Minimize RSLogix 5000 so that the HMI screen on the desktop can be seen. 

2. Click OK on the warning screen of the HMI to load the Startup screen. 

3. The Startup screen should initially be displayedé 

 

The Startup screen provides Machine Status and Control, plus it allows navigation to all other screens.  Take a moment to 

familiarize yourself with the Startup screen before moving on to the next section.  It may look a little different, depending on 

the status of the machine. 

Start and Stop the Machine 

1. If the machine is currently in the ABORTED stateé 

 

é press Clear Faults. 

 

After a few moments the machine should transition to the STOPPED state. 
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2. Press Program/Operator button until Program is displayed.  Program (AUTO) is now the active control mode. 

3. Press Start. 

The required axes enable and begin operating according to the RSLogix 5000 program. 

You should see that both axes begin to rotate.  If you notice closely, you might be able to tell that Axis02 appears to be 

following Axis01, but at approximately half speed.  The program in RSLogix 5000 is gearing Axis02 to Axis01 at a 2:1 

(Master : Slave) gear ratio. 

4. Press Stop. 

The motion system stops. 

CIP Motion Axis Faceplate Manual Control 

1. Press the  button from the Startup screen to launch the faceplateé 

 

The CIP Motion Axis faceplate provides axis status information, fault information, and trending data.  The faceplate also 

includes the ability to manually control the axis. 

2. Press the  buttoné 

 

This picture shows the drive enabled, however your screen may differ when you first load the faceplate.  From the Axis 

CTRL display, you have the ability to enable, disable, home, move, jog, and clear an axis fault. 
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3. If Program is currently displayed, press the Program/Operator button until Operator is displayed.  Operator 

(MANUAL) mode is now the active control mode. 

4. Press the Enabled/Disabled button until Enabled is displayed. 

The axis should now be enabled and the Axis Status indicator light on the drive should now be solid green. 

5. Press the Jog/Move button to select between the 2 types of manual control. 

6. To set to jog speed for example, click on the corresponding Jog Spd display box to launch the keypadé 

 

The units for both Jog and Move manual control are in ôrevsõ and ôrevs/secõ. 

Note:  Some of the numbers shown are both indicators and keypad input buttons.  For example, the Jog Spd 
indicator displays the actual speed feedback of the drive, not the desired jog speed.  However, by clicking the 
indicator you launch the keypad input object where you can enter the desired jog speed. 

 

7. Take a few minutes to manually control the axis by executing a Jog or Move command. 

If attempting a Move, keep in mind that the position you enter is an incremental move position (postive for forward, negative 

for reverse), and the speed must be non-zero.  Enter both numbers before pressing Move. 

8. This concludes the demonstration. 

Á When you are finished manually controlling the axes, be sure to Stop and Disable all of the drives.  

Á Maximize RSLogix 5000, and go Offline with the current file.   
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Lab 1:  Basic Configuration of an Integrated Motion System (Estimated Time 20 Minutes) 

In this lab, we will introduce you to the CompactLogix with Integrated Motion on EtherNet/IP product family by performing the 

following: 

Á Creating a project by utilizing the óDrives & Motion Accelerator Toolkitô.  

Á Learn about the core concepts and benefits of Integrated Motion on EtherNet/IP. 

Á Configure your motion hardware including controller and drives. 

Note:  Much of the information and detailed steps provided in this lab can also be found in the óCIP Motion Configuration and 

Startup User Manualô (MOTION-UM003-EN-P) available via Literature Library.  More information about the programming 

techniques used here can be found in the publication óDrives and Motion Accelerator Toolkit Quick Startô (IASIMP-QS019-EN-P) 

available via Literature Library. 

Launch RSLogix 5000 and Open Application File 

1. If RSLogix 5000 is not already running, launch RSLogix 5000 by double-clicking on the desktop icon. 

 

The RSLogix 5000 Splash screen apears. 

 

The splash screen shows at the bottom the different versions of RSLogix 5000 software that are currently 
installed on the computer; these number might not match the computer youôre using. 

Note:  If the Start Page opens, click the Start Page toggle on the upper left edge of the screen to enter the RSLogix 5000 

project environment. 
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2. From the Tool Bar menu, choose the Open iconé 

 

The Open/Import Project window appears. 

3. Browse to the folder Lab Files on the desktop and open file Intro_CIP_K350_Base.ACD.  When you open the 

logic file, the Controller Organizer appears on the left side of the RSLogix 5000 window. 

The óDrives & Motion Accelerator Toolkitô is a modular programming structure that was used to create this sample logic file.  

The sets of tools included with the óDrives and Motion Accelerator Toolkitô provide pre-configured example logic that can be 

customized to meet the needs of motion applications ï a ñquick startò to programming your drives and motion system.   
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The Controller Organizer is a graphical representation of the contents of your controller project.  This display 
consists of a tree of folders that contain all of the information about the programs and data in the current 
controller project.  The default main folders in this tree are: 

Controller Project Name ï Contains the controller-scoped tags, controller fault handler, and the power up 
handler. 

Tasks ï Tasks are shown in this folder.  Each task contains its own programs with routines and program 
scoped tags.  The routines can be:  ladder diagrams, sequential function chart, function block diagram, 
and/or structured text. 

Motion Groups ï Underneath the Motion Groups folder, you will find one group of axes which contains 
individual axes as well as coordinate systems.  In addition, you will find Ungrouped Axes, which are axes that 
have yet to be assigned to any particular group.  You can assign these axes to the motion group via the Axis 
Assignment tab of the Motion Group Properties window. 

Add-On Instructions ï Add-On Instructions are instructions that you define, or they can be provided to you 
by someone else.  Once defined in the project, they are similar to the built-in instructions already in the Logix 
controllers.  An Add-On Instruction allows you to encapsulate your most commonly used logic as sets of 
instructions.  They are useful for commonly used instructions in your projects and to promote consistency 
across the projects. 

Trends ï Trends are shown in this folder. 

Data Types ï Shows predefined and user-defined data types.  User-defined data is created in this folder. 

I/O Configuration ï Contains the information about the hardware configuration of this controller project.  It 
holds a hierarchy of modules with which the controller is configured to communicate. 
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4. Select Controller Properties from the Edit menu. 

The Controller Properties window opensé 

 

5. Select the General Tab. 

Notice that the controller type has been selected for you already.  With the 1769-L36ERM CompactLogix controller that we 

are using in this hardware setup, the slot and chassis type cannot be changed by the user. 

Note:  If your controller hardware is different than specified, please consult with your lab instructor to make the appropriate 

changes. 
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6. Select the Date/Time tabé 

 

Verify that the selection box óEnable Time Synchronizationô is checked. 
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óEnable Time Synchronizationô differs from óMake this controller the Coordinated System Time masterô that 
was implemented in previous versions of RSLogix 5000.  óEnable Time Synchronizationô establishes the 
moduleôs ability to particpate in time synchronization, which is a fundamental requirement of CIP Motion. 

CIP Motion doesnôt rely on a rigid, scheduled network to create determinism.  Instead, CIP Motion delivers 
the data and timestamp for execution as a part of a standard Ethernet packet.  This allows motion devices to 
plan and follow positioning path information according to a pre-determined execution plan.  The controller, 
communication module, and all of the motion devices require time synchronization for CIP Motion to 
function. 

The mechanism that provides time synchronization on EtherNet/IP is refered to as CIP Sync.  CIP Sync is 
based on the IEEE-1588 Precision Time Protocol (PTP) standard, which details synchronizing time for 
devices connected in a network. 

The sole system time master is referred to as the Grandmaster and is determined by a strict arbitration 
process.  By default the Grandmaster is both PTP / Coordinated System Time (CST) master and typically will 
be a viable communication module or processor.  The settings on the óAdvancedô window (Date/Time tab) 
can allow the processor to win the arbitration over the other processors and/or communication modules 
connected to it.   

The following example illustrates the Grandmaster / Master / Slave relationship for a ControlLogix chassis 
and its connected I/O; the same would hold true for eligible CompactLogix controllers. 

 

Note:  In systems with multiple processors, all controllers need to have time syncronization enabled if they 
are to use CST / PTP time. 

The System Time timestamp is a 64-bit (LINT) value that represents the number of nanoseconds or 
microseconds starting from January 1, 1970 at 12:00 am. 

7. Click OK to close the Controller Properties window. 
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Hardware and Network Considerations 

Before we continue on with the lab, letôs discuss some of the hardware and network options that are available with Integrated 

Motion on EtherNet/IP. 

Network Topology 

Integrated Motion on EtherNet/IP allows for multiple network topologies, providing the flexibility necessary to meet even the most 

demanding applications.  Listed below are 3 of the more popular network topologies. 

Note:  These diagrams were sourced from the óCompactLogix L3ER Controllers User Manualô (1769-UM021 ïEN-P).  More 

network topologies are shown in the óCIP Motion Popular Configuration Drawingsô (IASIMP-QR019 ïEN-P) available via the 

Rockwell Automation Literature Library. 

Device Level Ring with Integrated Motion 

 

Line with Integreated Motion 
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Star with Integrated Motion 

 

Add Your Drive Hardware 

In this section you add the following drive hardware to the I/O configuration: 

Á Drive02 (Kinetix 350) 

Note:  Drive01 (Kinetix 350) has already been pre-configured for you.  The configuration steps for Drive01 are nearly identical to 

Drive02. 

1. Right-click on the Ethernet network icon and select New Moduleé 

 

The Select Module Type window opens. 
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2. In the search box, type óKinetix 350ô and watch as the list repopulates.  Select the catalog number 2097-

V31PR0-LM. 

 

3. Click Create. 

The New Module window will appear. 
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4. On the General tabé 

 

(1)   Type ôDrive02õ in the Name field. 

(2)  Selected Private Network and set the Ethernet address to 192.168.1.22. 

(3)  Click OK. 

5. If the Select Module Type window is still open, press Close. 

The drive that you just added should now appear under the Ethernet network in your I/O configuration.  
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6. To complete the drive configuration, right-click on Drive02 and select Propertiesé 

 

The Module Properties window opens. 

7. Navigate to the Associated Axes tabé 

 

In the drop down menu for Axis 1, choose ôAxis02õ.   
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Though this drive type does not support auxilary feedback, other CIP Motion drives do.  In these drives, Axis 
1 and Axis 2 are both listed.  The auxilary feedback port on those drives can be used for load feedback of the 
primary axis if the axis has a Feedback Configuration of Load or Dual. 

Axis 2 is for a Feedback Only or ñhalfò axis.  Typically a Feedback Only axis will act as a master reference for 
electronic gearing applications. 

8. Click OK to close the Module Properties window for Drive02. 

Configure Axis Properties 

In this section you will configure the following Axis: 

Á Axis02 (Kinetix 350) 

Note:  Axis01 (Kinetix 350) has already been pre-configured for you.  The configuration steps for Axis01 are nearly identical to 

Axis02. 

1. From the Motion Groups > MotionGroup folder in the Controller Organizer, right-click on Axis02 and select 

Propertiesé 

 

The Axis Properties window opens. 
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2. Notice on the General page that the Kinetix 350 drive module you added in the previous section is assigned to 

this axisé 

 

Leave all values set to default on this page, and do not close the Axis Properties window until instructed to do so. 
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There are three Axis Configuration options for the Kinetix 350 drive: 

Position Loop, Velocity Loop, and Torque Loop 

The Application Type and Loop Response are used to configure the axis to optimize the Autotune results.  
Use the description and table to determine the most appropriate configuration for your typical machine. 

There are five different Application Types: 

Custom ï Advanced tuning, user selects Autotune parameters 

Basic ï Default tuning parameters 

Tracking ï Winding/unwinding, flying shear, and web control applications 

Point-to-Point ï Pick & place, packaging, and cut to length applications 

Constant Speed ï Conveyors, line shaft, or crank applications 

 

There are three Loop Response options: 

Low ï Damping Factor = 1.5 

Medium ï Damping Factor = 1.0 

High ï Damping Factor = 0.8 
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3. Navigate to the Motor pageé 

 

(1)  For the Data Source, select ôCatalog Numberõ. 

(2)  Click Change Catalog; the Change Catalog window opens. 

(3)  Select motor ôTLY-A110P-Bxx2õ from the list and then click OK to close the Change Catalog Number window. 

Data Soure options: 

Nameplate Datasheet ï Motor parameters are entered directly by the user.  Optional for those users who 
have experience with servo motor data and wish to enter their own 3rd Party motor parameters. 

Catalog Number ï Motor parameters are acquired from the Motion Database.  Customers will generally 
employ an AB motor listed in the Motion Database. 

Motor NV ï Motor parameters are derived from non-volatile memory of a motor-mounted smart feedback 
device equipped with a serial interface.  Applies to any Hiperface or EnDat based motor which is ñpre-
programmedò with Rockwell Automation formatted data. 
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4. Notice on the Motor and Model pages that the motor paramter information appearsé 

 

Click Apply to save your changes. 
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5. Navigate to the Scaling pageé 

 

(1)  Enter ôrevsõ in the Scaling Units box.  Leave the Scaling set to 1.0 revs per 1.0 Motor Rev. 

(2)  Set the Travel Mode to ôCyclicõ.  Leave the Unwind set to 1.0 revs per 1.0 Cycle. 

(3)  Click Apply to save your changes. 

Note:  Position feedback will unwind or ñrolloverò once per motor revolution. 

6. If a popup window appears, click Yes to automatically update all dependent attributesé 
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7. Navigate to the Drive Parameters page ... 

 

Notice you can select Drive Paramters in addition to the parameters included when Auto Tag Update is enabled.  

Selected parameters can now be both ñreadò and ñwrittenò every coarse update rate.   

Scroll through the read parameter list and check óCurrentFeedbackô and then click Apply to save your changes. 

Currently, there is a limit of 10-read and 10-write enabled selections per axis. 

Each parameter selected to be transmitted as a cyclic read/write attribute will add overhead to the controller 
and drive data exchange and thus impact performance.  You must analyze the trade-off of real time drive 
parameter exchange on the timing of the axes. 



 

35 of 70 

8. Navigate to the Parameter List pageé 

 

Notice you can access all the parameters associated with each category page.  Take time to scroll through the various 

parameters.   

Each Parameter Group list may contain more attributes than the associated category page.  In some 
instances, attributes listed on the Parameter Group list are not displayed on the associated category page. 

Find the one labeled Feedback1BatteryAbsolute and change it to óNoô.  Since these hardware demos do not have 

absolute battery backup, the monitoring is disabled by setting this parameter correctly. 

Leave all other values set to default.  Click Apply. 



 

36 of 70 

9. Navigate to the Tag pageé 

 

Notice that Data Type for an Integrated Motion on EtherNet/IP based drive is AXIS_CIP_DRIVE.  This new data type was 

added in RSLogix 5000 v18 to support CIP Motion based drives. 

10. Click OK to close the Axis Properties window. 

Save and Download Your Motion Project 

After completing the Logix configuration you must download your project to the CompactLogix controller.  

1. Click the Verify Controller button  on the RSLogix 5000 toolbar. 

The system verifies your Logix controller program and displays error/warnings, if any, in the status window. 

2. Select Save Asé from the File menu and save your program using a name of your choosing. 

3. Select Who Active from the Communications menu.   

The Who Active window opens up. 
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4. Drill down through the Intro_CIP_K350 driver to find the processor at 192.168.1.12é 

 

Click Set Project Path. 

5. Verify that the operation mode switch on your controller is in the REM (remote) position.  Ensure that the Kinetix 

350 demo is fully òpowered-upó. 

6. Click the Download button in the Who Active window. 

The Download window opens. 

7. Click the Download button to send the program to the controller. 

8. When downloading completes, place the controller back into Run Mode. 

Method 1: 

 

Click Yes. 

Method 2:  

Go to  and select Run Mode. 

 

Click Yes.  
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9. Verify that your controller is òcommunicatingó... 

Á OK indidcator should be solid green. 

Á LINK1 indicator should be flashing green, indicating network activity 

Á LINK2 indicator should be flashing green, indicating network activity 

10. Verify that the drives are òreadyóé 

Á Network and Module lights should be solid green. 

Á Axis light should be flashing green. 

Á Port status indicator may be flashing green, indicating network traffic. 

Á The Kinetix 350 drives should be scrolling ñ-04- 192.168.1.xxò on the display, with óxxô representing the IP address of 

that drive.  It may take up to one minute to reach that state. 

If any of the above steps did not work as described, please consult your lab instructor. 

11. Open the Controller Properties and navigate to the Date/Time tabé 

 

Click the ôSet Date, Time and Zone from Workstationõ to set the current date and time.  Click OK. 

14. Save your project again, and continue on to Lab 2. 

You may be prompted to upload the tags from the controller ï either selection will work. 



 

39 of 70 

Lab 2:  Axis Commissioning ð Hookup Test and Autotune (Estimated Time 10 Minutes) 

This lab is built on the project file from Lab 1.  In this lab we will introduce you to the process of commissioning a servo axis by 

performing the following: 

Á Axis properties Hookup Tests 

Á Axis properties Autotune 

Á Review common commissioning errors that may occur during an Autotune 

Axis Hookup Tests 

In this section of the lab, you will use RSLogix 5000 to access the Axis Properties to run the Motor and Feedback Hookup Test.  

The Motor and Feedback test applies motion to the motor allowing the user to verify the power and feedback connections 

between the drive and motor.  This test also establishes the forward or positive direction of axis motion. 

1. You should be Online with your controller. 

2. Before running the Motor and Feedback Hookup Test verify that the drives are òreadyó. 

Check the drive status: 

Á Module and Network status indicators should be solid green. 

Á Axis status indicator should be flashing green or solid green. 

3. Right-click on Axis02 and select Propertiesé 

The Axis Properties window opens. 
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4. Navigate to the Hookup Tests pageé   

 

Enter a Test Distance of ó1.0ô revs.  This will provide enough axis travel to detect a marker.  Test State should display 

Ready. 

The Hookup Tests make the axis move even when the controller is in program mode. 

5. Press Start to conduct the test. 

Once the Start button has been pressed, the axis will immediately begin to move. 

6. The Motor and Feedback Test window opensé 

 

You will hear the servo enable and you should observe Axis02 move approximately one revolution in the CW direction. 
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7. When the motor has completed one revolution and the drive has received the encoder signals correctly, the Test 

State will change from Executing to Passedé 

 

Click OK. 

8. Click Yes if the axis moved in the forward or positive (CW) directioné 

 

9. Click Accept Test Results to update/save the Motor and Feedback Polaritiesé 

 

10. Proceed to the Axis Autotune section of the lab. 
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Axis Autotune 

In this section of the lab, we will tune Axis02.  The Autotune measures the system inertia, acceleration/deceleration rates, as well 

as calculates the position/velocity regulator gains. 

1. If the Properties window is not open, right-click on Axis02 and select Properties. 

The Axis Properties window opens. 

2. Navigate to the Autotune pageé 

 

Set the Application Type to óTrackingô, the Travel Limit to ó400ô revs and the Speed to ó25ô revs/s.  Tune Status should 

display Ready. 

3. Press Start to initiate the Autotune. 

Once the Start button has been pressed, the axis will immediately begin to move. 

4. The Autotune window opensé 

 

You should hear the servo enable for as long as it takes to reach the configured speed and then decelerate.  This is a very 

quick process, usually less than one second. 
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5. When the Autotune completes, the Test State will change from Executing to Successé 

 

Click OK. 

6. Your Tune Status should display Successé 

 

If you Tune Status does not display Success, please refer to the Common Faults Encountered While Tuning section in a few 

pages. 

If you have any questions, please consult with your lab instructor. 
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7. Take time to scroll through the Loop Parameters and Load Parameter Tuned listsé 

 

Notice which parameters were updated following the autotune. 

 

Note:  The Current and Tuned values are both displayed, indicating the ñbefore and afterò Autotune results. 

8. Click Accept Tuned Values to accept the updated Autotune valuesé 
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9. Click OK to close the Axis Properties window. 

10. Save your project. 

You may be prompted to upload the tags from the controller ï either selection will work. 

Common Faults Encountered While Tuning 

In this section we will review some of the more common faults that are encountered during an Autotune. 

1. Autotune Travel Limit, Speed, or Torque set to zeroé 

 

Á Check to make sure that the Autotune Travel Limit, Speed, and Torque are all set to a non-zero value. 

2. Exceeded Travel Limité 

 

Á The Autotune Speed might be set too high, check the speed and decrease it. 

Á The Autotune Travel Limit might be set too low, check the test distance and increase it. 
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Lab 3:  Using Motion Direct Commands (Estimated Time 10 Minutes) 

Motion Direct Commands let you issue motion commands without having to write or execute an application program. You must 

be online with your controller to execute a Motion Direct Command.  Letôs see how these work using Axis02 of the project you 

created in the previous labs. 

Jogging an Axis Using Motion Direct Commands 

1. Before running the Motion Direct Commands, verify the drives are òreadyó. 

Check the drive status: 

Á Module and Network status indicators should be solid green. 

Á Axis status indicator should be flashing green or solid green. 

2. Right-click on Axis02 and select Motion Direct Commandsé 

 

The Motion Direct Commands window opens. 

3. Take a moment to look through all the commands available to you by moving the mouse cursor over the 

instructions. 
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4. Select the Motion Servo On (MSO) instructioné 

 

The MSO instruction enables the specified axis by activating both the drive amplifier and servo control loop. 

5. Click Execute. 

6. You should see an indication that the command was executed in the Errors windowé 

 

You should also notice that the Axis Status indicator on the drive should change from flashing to solid green. 

7. Select the Motion Axis Jog (MAJ) instructioné 

 

Enter in a Speed value of ó2ô. 

The MAJ instruction will move an axis at a constant speed until you tell it to stop. 
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8. Click Execute. 

Once the Execute button has been pressed, the axis will immediately begin to move. 

9. The axis should be rotating at ô2 revs/sõ. Though this speed can be monitored in the controller, you can verify 

this visually. 

Varying the Speed of the Axis Using a Motion Direct Command 

1. Select the Motion Change Dynamics (MCD) instructioné 

 

Set Change Speed to Yes and enter a Speed of ó10ô. 

The MCD instruction will selectively change the speed, acceleration rate, or deceleration rate of a move and/or jog profile in 

process. 

2. Click Execute. 

You should see a clear increase in the rotational speed of the axis. 

Remember, we initially had configured the axis to jog at 2 revs/s. Now itôs rotating at five times that speed and without 

having to write an application program ï everything was done ñon the flyò using Motion Direct Commands! 
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Stop the Axis Using a Motion Direct Command  

1. Select the Motion Axis Stop (MAS) instructioné 

 

Set Change Decel to Yes and enter in a Decel Rate of ó5ô Units per sec2, or revs/s2. 

The MAS instruction will initiate a controlled stop of any motion process on the designated axis. 

2. Click Execute. 

3. When the axis has slowed to a stop, select and execute the Motion Servo Off (MSF) instruction. 

The MSF instruction disables the specified axis by deactivating both the drive amplifier and the servo control loop. 

4. Click Execute. 

5. Now use the Motion Axis Move (MAM) instruction to set up an incremental move profile of your own creation.  If 

you have any questions please consult with your lab instructor. 

Note:  You will have to execute an MSO instruction to enable the axis again.  Execute an MSF instruction to disable the axis 

when you are finished. 
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Lab 4:  Adding an HMI (Estimated Time 15 Minutes) 

The following lab previews the óDrives and Motion Accelerator Toolkitô FactoryTalk View ME file to control your motion 

application.  There are several preconfigured HMI screens that were designed specifically for drives and motion applications, 

including: 

Á Standard preconfigured auto/manual control templates 

Á Predefined axis status templates 

Á Preconfigured fault/diagnostic templates 

Switch to the HMI Application 

1. Minimize RSLogix 5000 so that the HMI screen on the desktop can be seen. 

2. If the warning screen is displayed, click OK to load the Startup screen. 

3. The Startup screen should initially be displayedé 

 

The Startup screen provides Machine Status and Control, plus it allows navigation to all other screens.  Take a moment to 

familiarize yourself with the Startup screen before moving on to the next section.  It may look a little different, depending on 

the status of the machine. 
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4. While in Program mode, the Machine operates based on the following state diagramé 

 

The states with a  dashed outline indicate a transitional state, while those with a solid outline indicate an end state. 

Depending on your current machine state, use the following commands to transition between states: 

ABORTED ï Press Clear Faults, ABORTED -> CLEARING -> STOPPED 

STOPPED ï Press Start, STOPPED -> RESETTING -> IDLE -> STARTING -> RUNNING 

RUNNING ï Press Stop, RUNNING -> STOPPING -> STOPPED 

Note:  The machine is placed into the ABORTED state whenever a drive fault condition and/or a state transition error has 

been detected.  The machine is also placed into the ABORTED state on Power Up or during ñfirst scanò (i.e. Program to 

Run Mode) of the controller.  Refer to the Alarm History faceplate to determine the cause for the ABORTED condition. 

Faceplate Operation 

Machine Control 

Program (AUTOMATIC) mode refers to the automatic function or automatic sequencing for the machine.  Operator (MANUAL) 

mode allows for some manual operations, like enable, disable, move, jog, home, etc.  The machine status indicators provide a 

summation view of all the devices for the entire machine.  The Program/Operator selector button lets you toggle between the two 

modes. 

The Clear Faults button attempts to clear faults on all devices.  The condition that caused the fault must be corrected before the 

clear is successful. 
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Run the Machine 

Follow these steps to start and stop the motion system in Program mode. 

1. If the machine is currently in the ABORTED stateé 

 

épress Clear Faults. 

 

After a few moments the machine should transition to the STOPPED state. 

2. Press Program/Operator button until Program is displayed.  Program (AUTO) is now the active control mode. 

3. Press Start. 

The required axes enable and begin operating according to the RSLogix 5000 program. 

4. Press Stop. 

The motion system stops. 

5. Press Program/Operator. 

The machine must be stopped before you can switch control modes.  When in Operator (MANUAL) mode, you can 

individually control each axis from its corresponding faceplate. 

CIP Motion Axis Faceplate 

1. Press the  button from the Startup screen to launch the faceplateé 

 

The CIP Motion Axis faceplate provides axis status information, fault information, and trending data.  The faceplate also 

includes the ability to manually control the axis. 

These screenshots were done with Axis01, however Axis02 that you just configured could be used as well. 
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2. Press  buttoné 

 

From the Axis CTRL display, you have the ability to enable, disable, home, move, jog, and clear an axis fault. 

Note:  Some of the numbers shown are both indicators and keypad input buttons.  For example, the Jog Spd indicator 

displays the actual speed feedback of the drive, not the desired jog speed.  However, by clicking the indicator you launch 

the keypad input object where you can enter the desired jog speed.  These inputs will only work when the axis is in Operator 

mode and the drive is Enabled. 
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3. Press the  buttoné 

 

If a fault condition exists, the icon flashes yellow.  The Fault display determines the fault information from the drive and 

displays the fault type, code, and description.  If there is no active fault, the display shows the last fault condition recorded. 

To easily generate the fault shown on the screenshot, remove the Ethernet cable from its port on one of the drives. 

4. Press the  buttoné 

  

The Help screen displays the fault descriptions and actions.  Press the arrows to switch between screens. 

You can clear faults from the Startup screen or, if in Operator mode, from the Axis CTRL display.  The Alarm History 

screen logs fault information from all of the devices. 

When you are finished, reconnect the Ethernet cable to the drive. 

Note:  The drive will automatically recover from a ôControl Sync Faultõ, therefore a Clear Faults command is not needed 

once the Ethernet cable has been reconnected.  It may take up to a minute to recover.  In this lab, extra code has also been 

added so that the state machine will automatically transition from ôABORTEDõ to ôSTOPPEDõ after recovering from a 

Control Sync Fault. 
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5. Press the  buttoné 

 

From the Configuration screen you can enter display names and units as required for your application. 

Some of the labels are used on the Equipment Status faceplate. 

6. Press the  buttoné 

 

The Trend screen lets you view your current feedback, actual velocity, and actual position trends of your axis. 

The Trend Configuration button is only visible on the Trend screen. 

7. Press the  buttoné 

 

The Trend Configuration screen lets you adjust the trend scales. 
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8. Press  buttoné 

 

The Axis Status display lets you view general motion, axis, and drive status. 

9. Press the  button to see more status indicator.  When you are done with the Axis Faceplate, close it by 

pressing the [X] in the top-right corner. 

State Diagram Faceplate 

The State Diagram faceplate provides a graphical representation of the state machine.  The green indicates the current state, 

while the gray indicates the previous machine state. 

 

The State Diagram faceplate provides a quick reference for machine operators summarizing the relationship between machine 

states.  When you are done with the State Diagram faceplate, close it by pressing the [X] in the top-right corner. 
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Alarm History Faceplate 

The Alarm History faceplate provides a summary of current and past alarms for all the configured devices or drives configured in 

the application.  The faceplate receives fault information directly from each of the device modules and applies a timestamp based 

on the order in which it was received.  

 

The Alarm History faceplate can be an effective diagnostic tool for troubleshooting, helping machine operators pinpoint root 

causes quickly.  When you are done with the Alarm History faceplate, close it by pressing the Close button on the bottom of the 

screen. 
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Equipment Status Faceplate 

The Equipment Status faceplate lets you quickly load and configure a summary display of preconfigured status and diagnostic 

displays (faceplates).  The Equipment Status faceplate works in conjunction with individual device faceplates and provides a 

single summary display of all the devices that may be configured for an application. 

 

You can configure up to nine device faceplates to run with the Equipment Status screen and each device faceplate can be 

launched directly from it.  When you are done with the Equipment Status faceplate, close it by pressing the [X] in the top-right 

corner. 

Continue on to Lab 5. 
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Lab 5:  Troubleshooting Techniques (Estimated Time 10 Minutes) 

In this lab you will learn some basic troubleshooting techniques.  In this lab, you will be asked to troubleshoot a Module 

Connection Fault using RSLogix 5000. 

Diagnostic Capabilities of RSLogix 5000 

First letôs look at RSLogix 5000 diagnostic capabilities using the file you saved in the previous lab. 

1. Maximize RSLogix 5000.  You should be Online with the controller. 

2. From the Controlleré folder in the Controller Organizer, right-click on Controller Tags and select Monitor 

Tagsé 

 

3. Verify that you are on the Monitor Tags tab of the Controller Tags window... 

 

4. Locate the Axis01 (Data Type: AXIS_CIP_DRIVE) tagé 

 

Most of the diagnostic tags are automatically generated as part of the axis structure when an axis is created in RSLogix 

5000. 

5. Click the [+] to expand the tag to view the data structure. 

6. Take a moment to scroll through and examine the AXIS_CIP_DRIVE axis structure. 

The tags are sorted by logical groupings rather than alphabetically.  This can be switched by pressing the 
button in the Name header.  If the alphabetical sort is used instead, the next few steps will have a different 
screen image. 

óAXIS_CIP_DRIVEô axis structure is significantly different than that of an óAXIS_SERVO_DRIVEô, which is 
used for SERCOS based servo drives.  Some of the tags match and have an analogous function; other tags 
were added to the óAXIS_CIP_DRIVEô axis structure.  For comparison purposes, óAXIS_SERVO_DRIVEô 
axis structure contains 207 tags, while óAXIS_CIP_DRIVEô contains 463 tags. 
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7. Locate the Axis01.AxisFault tagé 

 

Notice the basic fault type bits are listed under the AxisFault word; when any fault condition is detected, the associated fault 

type bit is set. 

8. Locate the Axis01.ModuleFaults tag (this is a different tag than Axis01.ModuleFault)é 

 

Notice the fault types are further broken down into individual fault and alarm status bits. 

This is one of the many benefits of the multi-discipline, integrated controller ï you donôt need to create code to collect 

motion controller diagnostics in the discrete controller or HMI. 

Letôs see how this works by generating a module fault condition. 
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The exception actions are used to set how an axis responds to different types of faults.  The exception 
actions are located on the Actions page of the Axis Properties. 

 

9. Disconnect the Ethernet cable from the drive connected to Axis01. 

Notice that after a few moments, Axis01.ControlSyncFault and Axis01.ModuleConnFault tags both register a value of 1. 

 

Note:  Both faults indicate a loss of communicationsé 

Control Sync Fault ï Several consecutive updates from the controller have been lost. 

Module Connection Fault ï Communication with the controller has been lost. 

10. From the Motion Groups > MotionGroup folder in the Controller Organizer, select Axis01é 

 

Notice that both module faults are displayed in the quick view pane. 
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11. From the Motion Groups > MotionGroup folder in the Controller Organizer, right-click on Axis01 and selected 

Propertiesé 

The Axis Properties window pops up. 

12. Navigate to the Faults & Alarms pageé 

 

Notice both module faults, plus additional information (Date/Time, etc.) are displayed.  The Faults and Alarms Log was 

added to RSLogix 5000 v18 to support CIP Motion drives. 

The óFaults & Alarmsô page displays the current state of both faults and alarms log structures currently in the 
controller for an axis.  

The display is read-only except for the ability to clear logs independently. 

The grid only shows entries when you are online with a controller. 

When online, check or uncheck boxes in the Show row to toggle between showing and hiding the specified 
group of entries.  Note that only the last 25 faults and alarms are displayed. 

13. Click Cancel to close the Axis Properties window. 

14. Lastly, notice that the Kinetix 350 drive is displaying the message ônF06õ on the display and the Module status 

indicator should be flashing red. 

15. Reconnect the Ethernet cable back to the drive. 

Verify that after a few moments, Axis01.ControlSyncFault and Axis01.ModuleConnFault tags both returned 

to a value of 0 and the drive is now displaying ô-04- 192.168.1.21õ again. 

It may take up to 30 seconds for the drive to reconnect to the controller.  Each time the drive is connected to 
a controller, it is reinitialized.   
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Lab 6:  Trending and Cam Profiles (Estimated Time 10 Minutes) 

In this lab you will use  the Trend tool within RSLogix 5000 to observe a cam profile designed to mimic a real machine.   

For our mocked-up machine, we will use an analog input as the master speed reference.  The values on the analog dial indicate 

approximately 10x the revolutions per second of the virtual axis used as the ñline masterò axis.   

The ñconveyorò axis (formerly Axis02) is configured with a 10:1 gearbox scaling; the dial on the analog input will represent the 

approximate revolutions per second that the motor will spin. 

The ñrotary knifeò axis (formerly Axis01) will be triggered from a time-stamped digital input (in this case a push button instead of a 

registration sensor).  Each time the push button is pressed, the motor will slowly accelerate to match the master axis speed, hold 

that speed for a distance, and then accelerate quickly around to its original position so that it can be started again.  

Open the Project File and HMI Application 

1. Using the techniques learned in Lab 1, open the RSLogix 5000 file Intro_CIP_K350_Trending.ACD within Lab 

Files on the desktop and download the project to the controller. 

2. After the drives report that they are ôreadyõ, minimize RSLogix 5000. 

3. If the machine is currently in the ABORTED stateé 

 

é press Clear Faults. 

 

After a few moments the machine should transition to the STOPPED state. 

4. Press Program/Operator button until Program is displayed.  Program (AUTO) is now the active control mode. 

5. Press Start. 

The required axes enable and begin operating according to the RSLogix 5000 program. 

You should see both axes align with the sensor next to the disk.  This is only done to show repeatabliltiy with the rotary knife 

position.   

6. Move Analog Input 0 all the way clockwise (the dial should read ô10õ).  After both axes are aligned, the machine 

state will read IDLE; press Start again. 

The rotary knife (on the left) should stay stationary, while the conveyor (on the right) should start spinning at approximately 

10 rev/s. 



 

64 of 70 

7. While watching the physical axes, press the input labeled ôARMOR BLOCK SOE I/O ð DI0õ on the 

CompactLogix demo.   

The rotary knife axis will complete one revolution of the programmed cam profile. 

8. To see this cam profile, maximize RSLogix 5000 and open the ladder code R10_ApplicationCode within 

P01_Application. 

 

9. Scroll down to Rung 6 and click the  next to Axis01_CamProfile[0]é 
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10. The Cam Editor window opensé 

 

This shows the master-slave relationship between the axes.  Close the editor by clicking òCanceló. 
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11. From the Controller Organizer, find the Trends folder and open Velocity_Trendé 

  

12. Click on the  button above the trend to start monitoring the axes. 

You should note that even though the conveyor axis is moving at ten times the speed of the virtual axis, they are showing 

roughly the same speed on the trend.  This is because the axis has a 10:1 scaling ratio, entered in the Axis Properties; the 

value on the trend is the output of the gearbox that is programmed but isnôt attached. 

13. Press DI0 again, this time while watching the trend window. 

Note how the axis accelerates to match speed with the other two axes and then accelerates around to its original position.   

14. Try adjusting the analog input value to see how the speeds change, and then press DI0 again. 

You can even change the analog input while the rotary knife is in motion! 
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15. Right-click on the trend and select Chart Properties. 

16. The Chart Properties window appearsé 

 

Take a few moments to explore the various tabs in the window, and how they impact the display of the chart, the triggering, 

and the sample rate.   

17. Close the Chart Properties window. 

Press Cancel to close without saving changes, or OK to save with changes. 


