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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>> 



 

3 of 63 

Advanced PLC Topics for Micro Controllers 

Contents  

Before you begin ............................................................................................................................................................................. 4 

About this lab .................................................................................................................................................................................... 5 

Tools & prerequisites ........................................................................................................................................................................ 5 

Demos to be used in this Lab ........................................................................................................................................................ 6 

Micro800 Demo Box ......................................................................................................................................................................... 6 

Drives ................................................................................................................................................................................................ 6 

Configuring a Component Drive using CCW ............................................................................................................................... 7 

Adding a PowerFlex 4/40 Drive to a CCW Project ............................................................................................................................ 7 

Connect to a Component Drive using a 1203-USB Device ............................................................................................................ 11 

Configure a Drive using the CCW Wizard ....................................................................................................................................... 17 

Configuring the Controller for Modbus Communication with a Component Drive ................................................................ 28 

Programming in CCW to control the Drive using the PowerFlex 4-Class Drive User Defined Function Block (UDFB)...... 31 

UDFB Structured Text Code Description ........................................................................................................................................ 35 

Using the PowerFlex 4-Class Drive UDFB ..................................................................................................................................... 38 

Testing the PowerFlex 4-Class Drive UDFB ................................................................................................................................... 46 

Adding an Event Input Interrupt (EII) .......................................................................................................................................... 50 

Create an EEI Modbus Message Program ..................................................................................................................................... 50 

Configure the Event Input Interrupt (EII) in the Controller............................................................................................................... 56 

Appendix A .................................................................................................................................................................................... 59 

 



 

4 of 63 

Before you begin 

IMPORTANT:  In this lab you will be connecting to two devices via USB that need to be linked to the 

VMware image you are using in this Lab. Start by hovering with the pointer on the top of the screen to be 

able to see the VMware menu bar.  

 

1. Connect the Micro830 USB by clicking on VM, selecting Removable Devices, then 2080-LC30 and 

Connect. Skip this step if the device is already connected. 

 

 

2. Connect the Micro830 USB by clicking on VM, selecting Removable Devices , then Future Devices USB 

Converter (1203-USB) and Connect. Skip this step if the device is already connected. 
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About this lab 

Learn how to more efficiently create a simple speed control application using our new competitively priced Micro800 PLC.  After 

a short review of the basics, you'll be shown how CCW application aids make your implementation easier and how you can 

customize it by creating your own instructions.  If your application has a need for fast response to a specific event or timing, we 

will also show how to quickly respond using Micro800 event or timed interrupts.  Finally, this lab will also expose you to simple 

structured text programming to do complex math and other logic more readily than using relay ladder programming. Some Basic 

knowledge of PLC programming is required for this lab along with basic Variable Frequency Drive terminology. It is 

recommended to take the Basics of PLC Programming using the Micro800 (L09) as a pre-requisite.   

Tools & prerequisites 

 Micro800 demo box consisting of a 12-pt. Micro810 controller (v1.11 or higher firmware) and a 16-pt. Micro830 

controller (v1.11 or higher firmware). 

 PowerFlex 4 or 40 Demo Box. 

 Connected Components Workbench Release 1 software (build 62 or higher). 

 Micro830.RA_PF_MBUS_Standarfd_Lab10.7z User Defined Function Block import file. 
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Demos to be used in this Lab 

Micro800 Demo Box 

 

Drives 

     

OR 
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Configuring a Component Drive using CCW 

This Lab will start by creating a project based on the Micro830 controller that will allow you to add a Component or PowerFlex 4-

Class Drive to your project in order to configure it using CCW. 

Adding a PowerFlex 4/40 Drive to a CCW Project 

1. Start by opening the Connected Components Workbench software.                                                                                      

Double click on the Connected Components Workbench icon ,  or from the Start menu, 

select Programs > Rockwell Automation > CCW > Connected Components Workbench. 

2. Begin a new project by expanding the Controllers folder in the Device Toolbox , which is located on the 

right-hand side of the Workbench screen. Double click on a Controller. For this example we will select the 

2080-LC30-16QWB. 
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3. A new Micro830 project based on this controller has now been created.  The Micro830 should show up in 

the Project Organizer on the left-hand side of the Workbench screen: 

 

 

4. To add a Component Drive to your project , expand the Drives folder within the Device Toolbox and 

double click on the Drive that is in front of you (PowerFlex 4 or 40 for this lab) to add it to the Project 

Organizer. Notice the Demo box in front of you to determine if you have a PwerFlex 4 or 40. For this 

example we will pick a PowerFlex 4. 
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5. Notice that the Drive has been added to the Project Organizer. 

 

Note ï The default name for the drive is PowerFlex4_1* to change this, just right click on it and select 
rename to enter the desired name. Also, notice the asterisk (*) next to the project name and the drive that 
indicates the project has been modified and needs to be saved. Once the project is saved, the asterisk will 
disappear. 
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6. Double click on the PowerFlex 4_1 icon and you should see the Device Configuration screen: 
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Connect to a Component Drive using a 1203-USB Device 

This section will show you how to add 1203-USB to the CCW project to be able to connect to the PowerFlex 4 Drive added in the 

previous section. 

1. Remove the front cover of the Drive and connect  the 1203-USB to the RS485 port  

a. Press and hold in the tabs on each side of the cover. 

b. Pull the cover out and up to release. 

 

c. Connect the 1203-USB Converter to the Drive. 
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2. In  the PowerFlex 4 Device Configuration window, click on the add+ tab: 
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3. Double click on the 1203-USB. 

 

 

4. Click on the 1203-USB tab added on the bottom: 
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5. Connect the 1203-USB in your station to the Drive as shown: 

6. Click on the Connect button: 
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7. Expand the DF1 connections and look for the 01,AB DSI representing the 1203-USB, select it and then click 

OK. 

 

 

Note ï If the 01,AB DSI appears crossed out, open RSLinx Classic and Auto-Configure this connection to 
refresh it. 
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8. Notice the green background around the Drive in the Project Organizer meaning that you are now 

connected to the PowerFlex 4 using the 1203-USB. Click on the PowerFlex 4 or 40 Drive tab: 
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Configure a Drive using the CCW Wizard 

1. Select the Wizards as shown: 

 

APPLICATION NOTE: Lets assume that this will be a conveyor application where Drive_1 to be configured 
in the following steps of this Lab section will control Motor 1in Conveyor_1. This can either be a gapping 
conveyor or a conveyor that can be independently slowed down rapidly by an interrupt (configured later on in 
this Lab) if necessary. Therefore, the following steps in this Lab will configure the Drive for a basic application 
with basic Drive control. 
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2. Select the PowerFlex 4 or 40 Startup Wizard and then click Select. 

 

 

3. The following screen will appear. Click Next to skip this welcome screen: 
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4. Depending on what Drive your Lab station has (PowerFlex 4 or 40), the following will show the two types of 

Wizard Steps for the corresponding Drives. This Lab manual will show the wizard steps for the PowerFlex 

4, but if you have a PowerFlex 40, just skip the steps shown in the arrows below and follow the ones that 

match the rest of the steps in this Lab section. 
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5. Click on Reset Parameters. 

 

 

6. Click Yes and then click Next. 
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7. In this lab we will use the default Motor Data for the specific Drive you are connected to. Therefore leave the 

data shown in the wizard and then Click Next: 

 

8. Select as shown and then click Next: 
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9. To complete the Direction Test  follow the following steps: 

a. Click  to clear the present fault (F048) if showing in the Drive. 

b. Enter the desired reference. For this lab weôll use 30Hz and then click .  

c. A speed reference acknowledgement window will appear to accept a parameter change. Click Yes. 

d. By now the motor should be rotating at reference speed. Verify that the motor direction of rotation 

is correct and then select the Yes radio button. 

e. You are done with the direction test. Click Next to continue. 

 

  

APPLICATION NOTE: In step 9, you are setting the reference speed of the Conveyor to 30 Hz. This speed 
will be the one that the Drive will accelerate to when the conveyor is turned ON. The actual speed of the 
conveyor will require additional calculations depending on gear ratios, load and mechanical design of the 
conveyor. In step 10 you will set the acceleration and decelearation rates that become really important when 
determining the type of handling the material on your conveyor needs. 
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10. Select as shown and then click Next: 

 

11. Select Comm Port and then click Next: 
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12. Set the Start Source to Comm Port and  then click Next: 

 

13. Select as shown and then click Next: 
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14. Click Finish. 

 

 

15. Save the project by clicking   and the following window will appear. Click Yes to upload the Drive 

parameters. 
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16. There is one parameter that we need to change for the Interrupt section later on in this lab. This will show 

how to change a specific parameter via CCW. Click on Parameters as shown below on the Driveôs 

configuration screen. 

 

17. In the Parameters List window, scroll down to parameter # 106 and increase the value to 15 sec and hit the 

Enter key. This is the Comm Loss Time or the amount of time before the Drive Faults when communication 

drops (media disconnected or messaging stops). 
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18. Close the Parameters List .You can now disconnect from the drive by clicking Disconnect in the upper right 

hand corner of the Drive configuration window. 

 

 

19. Click Yes. Now you are done configuring the Drive using the 1203-USB. 
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Configuring the Controller for Modbus Communication with a Component Drive 

This section will show you how to configure the Micro830 for Modbus communication using the Serial plug-in module. 

1. To configure the controller plug-ins, double- click on the Micro830 icon in the Project Organizer to bring up 

the following screen: 

 

 

2. Add an isolated serial plug-in to slot 1 by right-clicking on the graphic of the first plug-in slot and selecting 

2080-SERIALISOL: 
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3. The device configuration window will now look like this: 
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4. Set the Properties as shown below: 

 

 

5. Expand the Advance Settings and select Media to be RS485: 

 

 

6. You are done configuring the Micro830 for Modbus communication using the Serial plug-in. Save your work 

by clicking  . 
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Programming in CCW to control the Drive using the PowerFlex 4-Class Drive User Defined Function 
Block (UDFB) 

This Section of the lab helps you use a User Defined Function Block (UDFB) to control the Drive. The 

RA_PF_MBUS_Standard.7z UDFB is available in Rockwell Automationôs sample code website for download. 

http://samplecode.rockwellautomation.com/idc/groups/public/documents/webassets/sc_home_page.hcst 

1. Start by importing the UDFB to your project. Right-click on the Micro830 in the Project Organizer and select  

Import and click on Import Exchange File. 

 

 

 

 

 

 

 

 

http://samplecode.rockwellautomation.com/idc/groups/public/documents/webassets/sc_home_page.hcst
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2. Click on Browse. 

 

 

3. Browse for the Desktop folder UDFBõs and open the RA_PF_MBUS_Standard_Lab10.7z file. 
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4. Click on Import. 

 

 

5. Click Cancel to close the Import /Export window. 
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6. Notice the UDFB has been added to your project. Double- click on the RA_PF_MBUS_STANDARD_2IS 

function block. 
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UDFB Structured Text Code Description 

You should be able to see the RA_PF_MBUS_Standard_2IS UDFB structured text code. The following steps will go over the 

different blocks of codes and give a brief description of what the code is doing. Remember that this code can also be done in 

Ladder Logic and especially notice the Read & Write Modbus message functions that are clearly marked in this section. All the 

variables stated here were  previously created in the Local Variables and the bits for the Drive can be referenced in Appendix A. 

1. This first portion of Structured Text Establishes the IF statement to determine if the UDFB is enabled and 

establishes the assignments shown below. 
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2. The Modbus Message Function is introduced here as shown below.This specific one will write or ñsendò to the 

Drive as described. For all the element assignments refer to Appendix A. For the Modbus message function 

codes  (Cmd) , Element Count (ElementCnt) Channel and Trigger type , the modbus function block will be 

described later on in this Lab. 

 

 

 

3. Another Modbus Message function is used here to read from the Drive (Status, feedback speed and more).  
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4. The Drive Error Codes are assigned here to be displayed in the function block and the end of the structured text 

UDFB is reached by closing the initial IF statement that verifies when the function block is enabled. 
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Using the PowerFlex 4-Class Drive UDFB 

Now you will use the UDFB in a new ladder program to establish basic control on your Drive. This user Defined Function Block is 

the result of the Structured Text code covered before, and is used as an alternate way of controlling a Component Drive via 

Modbus without extended use of MSG_MODBUS function blocks. 

Note: For additional Information on MSG_MODBUS, please refer to the Help section of the CCW menu to 
obtain a description and arguments on how to use this function block for Modbus Communication. 

 

1. Start by adding a new ladder program to your Project Organizer.  Right- click on Programs, then select Add 

a New LD : Ladder Diagram. 
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2. Rename your ladder program to Drive_1 by right-clicking on UntitledLD and select Rename as shown: 

 

 

3. Double-click on Drive_1 to open the ladder editor. 
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4. Expand the Ladder toolbox as shown below. 

 

5. Drag and drop a Block to the ladder as shown. 
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6. The Instruction Block Selector window will appear and under Name type RA_ that will display the 

imported UDFB as shown below. Select the RA_PF_MBUS_Standard_2IS UDFB and click OK. 
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7. The UDFB is now in rung 1 of your ladder program as shown below. 
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8. Here is a description and arguments of the UDFB you just added: 

 

Parameter 
Parameter 

Type 
Data 
Type 

Description 

FBEN Input BOOL 
Function block enable 
When FBEN = TRUE, execute function. 
When FBEN = FALSE, do not execute function. 

PlcPortNum Input UINT 

Micro800 Serial port number.  

 = 2, for the embedded serial port 

 = 5, for serial port plug-in installed in slot1 
ƻŦ aƛŎǊƻулл t[/ Σ Ґс ŦƻǊ ǎƭƻǘ нΧ Ґф ŦƻǊ ǎƭot 
5 

DriveNodeNum Input USINT PowerFlex drive network node number 

Start Input BOOL 
True, Start the drive; 
 

Stop Input BOOL True, Stop the drive. 

Reference_Speed Input REAL Set the speed for drive. The unit is in Hz 

Jog Input BOOL Jog function 

ClearFault Input BOOL True, clear the drive fault 

Fwd_Rev Input BOOL 
True, Motor runs at reverse direction; 
False, Motor runs at forward direction. 

FBENO Output BOOL 
Indication of FBEN, if FBEN is true, then FBENO 
will be true. Similar to EN and ENO in ladder. 

PF_ErrorMsg Output STRING Error message from drive  

PF_FeedBackSPEED Output REAL Drive speed feedback from drive 

PF_ErrorCode Output INT Indicates PF drive error code 

PF_Ready Output BOOL If True, indicates Powerflex is ready 

PF_Active Output BOOL If True, indicates Powerflex is active 

PF_Alarm Output BOOL If True, indicates PF Alarmed 

PF_Fault Output BOOL If True, indicates PF is faulted 

PF_AtReference  Output BOOL If True, indicates PF runs at reference speed 
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9. To start populating the inputs of the function block, click on the top section of the first input as shown below 

and set the PlcPortNum to 5 and hit the Enter key. The 5 for this input is determined from step 8 above 

since the Serial plug in is in slot 1 of the Micro830. 

 

10. Set the following input DriveNodeNum to 100 since that is the default node#  for a PowerFlex 4 Drive in this 

case. After doing that, select an input to start the drive from the drop down as shown. For this lab, use the 

DI2 push button on the Micro800 Demo box to start the drive which is _IO_EM_DI_02 and hit the Enter key. 
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11. Continue populating the inputs of the function block as shown below and reference the UDFBs description 

and arguments in step 8 to determine why they are set this way. 

 

Note ð make sure that the reference speed has a decimal point, 30.0 in this case, if not , an error will come 
up once you build your program. 

 

 

12. Save your work by clicking  . 
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Testing the PowerFlex 4-Class Drive UDFB 

Now you will Build and Download your program to test the UDFB with your Drive.  

1. Start by disconnecting the 1203-USB cable from the Drive and connecting the RS485 cable from the 2080-

SERIALISOL plug-in to the same DSI port on the Drive.  

 

 

  

 

2. Right-click on the Micro830 and select Build. 

 

APPLICATION NOTE: So far in this Lab you have established a controller program that will set a series of 
inputs to Start, Stop, Fwd/Rev and Jog a Conveyor. Now you will download this program to your controller 
and see it in action. 

PowerFlex 4 

Micro 830 

Tx RX D- (Pin 5) 
Tx Rx D+ (Pin 4) 

Drives Adapter Plug # 

AK-U0-RJ45-TB2P 
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3. Once the build is done as shown on the CCW output window. Right-click on the Micro830 and select 

Download. 

 

 

 

4. In the Connection Browser, expand the USB and Select the Micro830 (2080-LC30-16QWB) as shown and 

click OK. 

 

 

Note ð If nothing appears under the USB connection, verify your USB connection in the front of the 
controller, or refresh the connection on your RSLinx Classic. 
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5. Click Yes. 

 

 

6. Once Download is complete, click Yes to put the controller back in Remote Run. 

 

 

7. CCW should now be connected to the controller as shown by the green around the Micro830 in the Project 

Organizer and it should be in Run mode as you can probably  see in the Micro830 device LEDôs . 
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8. If the Drive is faulted, you can now clear the faults by pressing DI3 (Clear Faults) as the program should 

now be running. You can test the different control commands you just created using the UDFB. Note that 

the SLOW command still needs to be programmed and will be done later on in this lab.  

STOP STARTJOG

CLEAR 

FAULTS FWD/REVSLOW

 

9. Click Start Debugging  on the top menu and the fuction block should display live values . 

 

10. Click on the on the top menu to Stop Debugging  once you are done testing. 

 



 

50 of 63 

Adding an Event Input Interrupt (EII) 

The EII (Event Input Interrupt) is a feature that allows the user to scan a specific program file (subroutine) when an input 

condition is detected from a field device. In this section of the lab, the interrupt program will be done in ladder logic, but we will 

show the structured text option that will resemble the UDFB program Modbus messaging earlier in the lab. 

Create an EEI Modbus Message Program 

1. Right-click on Programs and add a new Ladder Diagram as done before. You can also decide to do the 

interrupt program as a Structured Text. In this demonstration we will use ladder. 

 

 

2. Rename your new program as shown below and then double-click on it to open it. 

 

 

 

 

 

 


