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1 Components/Software/Firmware used 
 

Type/ 

Name 

Version Software/ 

Firmware  

Description 

CMMT-AS-C2-3A-EP-S1 Firmware V18.0.5.62 NOTE: V017.0.8.48 or newer REQUIRED for Modbus Function 

CMMT-ST-C8-1C-EP-S0 Firmware V18.0.5.88 NOTE: V017.0.7.80 or newer REQUIRED for Modbus Function 

Festo Automation Suite V2.0.1.9  

CMMT-AS Plug-in V2.0.1.8  

CMMT-ST Plug-in V2.0.1.8  

RSLogix 500 V12.00.00 Rockwell Automation Software 

1766-L32BWA V21.006 MicroLogix 1400 Series B Controller 

Table 1.1:  1 Components/Software used 
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1.1 Recommended Manuals 

 

A) CMMT-AS Software/Function/Fieldbus/Device Profile Manual 
 

 
 
Reference: https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8093861 

 

 

B) CMMT-AS Wiring & Installation Manual  

 

 
Reference: https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8075797  

 

C) CMMT-AS Wiring & Installation Safety Function Manual 
 

 
 
 
Reference: https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8075815  
 

D) CMMT-AS Short Documentation/Quick Guide Manual 
 

 
 
 
Reference: https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8100291  

 

 

  

https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8093861
https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8075797
https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8075815
https://www.festo.com/net/en-gb_gb/SupportPortal/InternetSearch.aspx?q=8100291
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E) CMMT-ST Software/Function/Fieldbus/Device Profile Manual 
 

 
 
Reference:  
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/565457/700682/CMMT-ST-
SW_description_2019-10c_8123478g1.pdf 
 

F) CMMT-ST Wiring & Installation Manual 
 

 
 
Reference:  
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/544124/697430/CMMT-ST-C8-1C-_-
S0_description_2019-10a_8113757g1.pdf 

 

G) CMMT-ST Wiring & Installation Safety Function Manual  

 

 
 

Reference:  

https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/544132/697438/CMMT-ST-C8-1C-_-
S0_description_2019-10a_8113766g1.pdf 

 

H) Modbus Application Protocol Specification V1.1.b3 

  
Reference:  http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf 

 

I) Modbus Messaging Implementation Guide V1.0b 

 
Reference:  http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf 

 

 

https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/565457/700682/CMMT-ST-SW_description_2019-10c_8123478g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/565457/700682/CMMT-ST-SW_description_2019-10c_8123478g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/544124/697430/CMMT-ST-C8-1C-_-S0_description_2019-10a_8113757g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/544124/697430/CMMT-ST-C8-1C-_-S0_description_2019-10a_8113757g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/544132/697438/CMMT-ST-C8-1C-_-S0_description_2019-10a_8113766g1.pdf
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/544132/697438/CMMT-ST-C8-1C-_-S0_description_2019-10a_8113766g1.pdf
http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf
http://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf
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1.2 Attachments/Dependencies 

 

Directory: App Data 

Description: Application Guide 

Filename: CMMT-AS-EP x1 + MicroLogix1400 + ModbusTCP + Tel_111 + PTP + App Note.pdf 

 

Directory: App Data 

Description: Interpretation of the PROFIdrive Specification modified to relate to the data tables within the  

Rockwell RS500 project file 

Filename: PROFIdrive Specification for MicroLogix1400 ModbusTCP ca0pro.xlsx 

 

Directory: FAS\CMMT_ModbusTCP_FASPlugV2.0.1.8 

Description: Festo Automation Suite (FAS) project which compliments the PLC program. 

Filename: CMMT_ModbusTCP_FASPlugV2.0.1.8.fsp 

 

Directory: PLC 

Description: Rockwell RS500 project file. 

Filename: CMMT_Tel111_ModbusTCP_Server_to_Micrologix1400B_Client.RSS 
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1.3 Network Topology of the tested systems 

 

Please refer to the picture below and make sure all wires are correctly placed and connected.  The user manuals 
(reference provided in section 1.1 Recommended Manuals) will need to be referenced for other wiring not shown 
here. 

 

 

 
 

 

 
 

X1
8 

X19 

Port X19 
IP Address:  192.168.1.226 
Subnet:        255.255.255.0 
Gateway:     0.0.0.0 

Port X18 
IP Address:  192.168.1.225 
Subnet:        255.255.255.0 
Gateway:     0.0.0.0 

CMMT-AS-xx-EP 

Allen Bradley MicroLogix1400 PLC 
Client/Master 

Server/Slave 

EMMS-ST 

X1
8 

X1F 
Port X1F 
IP Address:  192.168.1.199 
Subnet:        255.255.255.0 
Gateway:     0.0.0.0 
Port X18 
IP Address:  192.168.1.198 
Subnet:        255.255.255.0 
Gateway:     0.0.0.0 

CMMT-ST-xx-EP 

Allen Bradley MicroLogix1400 PLC 
Client/Master 

Server/Slave 
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2 Modbus TCP/IP 
 

The CMMT-xx-EP (EtherNet/IP or Modbus TCP) supports Modbus TCP as alternative Industrial Ethernet protocol. 

 

Modbus TCP over EtherNet uses standard EtherNet cables and switches to communicate with each other.  With 
Modbus TCP/IP a “MBAP (Modbus Application Header)” is added to the start of each message.  Port 502 is used 
for Modbus TCP/IP Communication. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Standard Internet Protocol Addressing is used.  The IP Address (required) is the location of the device 
on the network and the Subnet Mask (required) simplifies the task of routing traffic in the network.  
The Default gateway is NOT required when a gateway does not exist. 

 

Internet Protocol Addressing Example: 

 

IP Address:  192.168.1.54 

Subnet Mask:  255.255.255.0 

Default Gateway: 192.168.1.2 (alternatively 0.0.0.0) 
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2.1 Function Code Support 

 

 

 

Function 
Code 

Name Data level Description 

01 Read Coils Bit  
level 

This function code is used to read from 1 to 2000 contiguous status of 
coils in a remote device. The coils in the response message are packed 
as one coil per bit of the data field 

02 Read Discrete  
Inputs 

This function code is used to read from 1 to 2000 contiguous status of 
discrete inputs in a remote device. The discrete inputs in the response 
message are packed as one input per bit of the data field 

05 Write Single Coil This function code is used to write a single output to either ON or OFF 
in a remote device 

15 Write Multiple Coils This function code is used to force each coil in a sequence of coils to ei-
ther ON or OFF in a remote device 

    

03 Read Holding  
Registers 

Word  
(16-bit)  
level 

This function code is used to read the contents of a contiguous block of 
holding registers in a remote device 

04 Read Input  
Registers 

This function code is used to read from 1 to approximately 120 contig-
uous input registers in a remote device 

06 Write Single  
Register 

This function code is used to write a single holding register in a remote 
device 

16 Write Multiple  
Registers 

This function code is used to write from 1 to approximately 120 contig-
uous registers in a remote device 

22 Mask Write Regis-
ter 

This function code is used to modify the contents of a specified holding 
register using a combination of an AND mask, an OR mask, and the reg-
ister's current contents. The function can be used to set or clear indi-
vidual bits in the register. 

23 Read/Write  
Multiple Registers 

This function allows the input/output of a range of registers as a single 
transaction 

20 Read File Record File 
Record  
Access 

This function code is used to perform a file record read. All Request 
Data Lengths are provided in terms of number of bytes and all Record 
Lengths are provided in terms of registers. 

21 Write File Record This function code is used to perform a file record write. All Request 
Data Lengths are provided in terms of number of bytes and all Record 
Lengths are provided in terms of the number of 16-bit words. 

43 Read Device  
Identification 

Encapsu-
lated inter-
face 

This function code is used to read the Device Identification 

 

 

  

NOTE: The Green highlights represent the CMMT-xx-EP (Modbus TCP) “SUPPORTED FUNCTION CODES”  
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2.2 Firmware Support 

 

Support for ModbusTCP with the CMMT-xx-EP controllers only started with the following firmware versions. 
The Modbus connection can be implemented via the shown interface Real-time Ethernet (RTE) port 1 and port 2 
 

CMMT-AS-EP CMMT-ST-EP 

FW (Firmware):  

CMMT-AS-EP-S1-V017.0.8.48_release.pck 

FW (Firmware):  

CMMT-ST-EP-V017.0.7.80_release.pck 
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2.3 Port Setting and Timeout 

 

• After switch-on, the device waits for an EtherNet/IP or a Modbus TCP telegram. As soon as the device 
receives a corresponding telegram, the other protocol is deactivated. 

 

• TCP port 502 (standard port for Modbus TCP) 

 

• The DEFAULT timeout (connection to detect an interruption of the Modbus and switch to a correspond-
ing status) in the CMMT is 100ms. 

 

 

Note 

• If the 100ms timeout is not acceptable to your application, the registers to modify this 
are 400-401 

 

2.4 Process Data 

 

The process data is transmitted at a minimum transmission rate of 1ms. 

 

CMMT ModbusTCP combined Telegram 111 and 910 Channel settings and Starting Address Offset 

If the EPD (Telegram 910) is deactivated in Festo Automation Suite, only zeros are transmitted. 

 
Read Register : The data has to be read (Function Code 3) from the address 0x0064 Hex (100 Decimal).  
The length of the data to be read must be a fixed length of 28 Words (Telegram 111 and 910).  
 
Write Register : The data has to be written ((Function Code 16) from the address 0x0000 Hex.  
The length of the data to be read must be a fixed length of 28 Words (Telegram 111 and 910). 
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2.5 Data Map (Telegram 111 ) 

The green highlighted bits are among the most common used. 
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2.6 PROFIdrive over ModbusTCP    

 

The Festo CMMT-xx-EP motor controllers have been implemented with PROFIdrive over ModbusTCP. 

PROFIdrive use "Telegrams" each containing cyclic parameters unique to the application class type for data ex-
change between PLC and the Drive/Motor Controller. 

 

The Festo CMMT-xx-EP ModbusTCP Drive/Motor Controllers support Telegrams 1, 102 and 111. 

 

 

 

Note 

• Note:  Other than this what is shown in this section, within this guide, we only discuss 
Telegram 111.   

 

 

Telegram # Telegram Type Function 

1 Standard Basic Speed Control 

102 Siemens Advanced Speed Control 

111 Siemens EPOS mode Position Control 

(Point to Point Non-Interpolated Motion) 

 

In addition to PROFIdrive Telegrams,  a manufacturer-specific (Festo) additional telegram 910 is available for 
transmitting additional/optional Extended Process Data.  The Extended Process Data allows the user to config-
ure up to 32 bytes of cyclic parameter data to be exchanged between the PLC and the Drive/Motor Controller. 

 

The Extended Process Data is configured within FAS (Festo Automation Suite) software. 

Telegram # Telegram Type Function 

Not Applicable Festo Extended Process Data 

 
 

2.6.1 Telegram 1 (Basic Speed Control) 

 

 
 

2.6.2 Telegram 102 (Advanced Speed Control) 
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2.6.3 Telegram 111 (Position Control) 

 

 
 

2.6.4 Telegram 910 (Extended Process Data, EPD) 
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3 Festo Automation Suite Configuration 
It is assuming the user understands how to use Festo Automation Suite to configure the base project of hard-
ware and that this is done before moving to the next step.   

3.1 First Setup 

This feature is used to provoke the user to think about important parameters while configuring the CMMT. 

 

3.1.1 Drive Configuration 

The picture below shows the configuration this application note was tested with.  The user will have their own 
unique hardware and need to enter this data here. 
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3.1.2 Device Settings 

The user needs to consider the AC Supply voltage and the IP Address of the individual controller. 

The selection of Telegram 111 is mandatory in this guide. 

 
 

 

3.1.3 Hardware Switches 

The picture below shows the configuration this application note was tested with.  The user will have their own 
unique hardware and need to enter this data here. 

 
 

  



Festo Automation Suite Configuration 

 

Seite 18 von 40 Application Note – CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC– 1.00 
 

3.1.4 Homing Method 

The picture below shows the configuration this application note was tested with.  The user will have their own 
unique hardware and need to enter this data here. 

 
 

  



 
 
 Festo Automation Suite Configuration 

 

Application Note – CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC– 1.000 Seite 19 von 40 
 

3.1.5 Correct Parameters Assistant 

The software checks whether the entered parameter values are within calculated limits.   Marking of limit value 
violations can be seen by color and the meaning is as follows:  

 
 

 

 

Note:  It is recommended to checking all existing limit value violations and complying with the 
calculated limit values. 

 

The assistant for parameter correction is started using the ‘Correct parameters’ button in the toolbar. If the plug-
in is connected to the device or there is no limit value violation, the button is de-activated. 

 

 
  



Festo Automation Suite Configuration 

 

Seite 20 von 40 Application Note – CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC– 1.00 
 

3.2 Device Communication 

3.2.1 Network Settings for X18 Programming Port 

Selection of the Scan tab will provoke a scan of the network for all connected devices. 

The user can then assign an IP Address to the port (NOTE: This is NOT the EtherNet/IP Port which is configured 
in the project shown earlier in this guide) 

 
 

3.2.2 Select Path to Controller 

The user must select the path to the controller as shown by example here. 
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3.2.3 Download Project Configuration to Controller 

To download the project, select Connect, 

 
 

Select "Write to Device"  

 
 

Click the "Store to Device" button 

 
 

Click the "Acknowledge All" button to clear all alarms. 

 
 

The Controller should now be ready for commissioning. 
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4 Allen Bradley MicroLogix 1400 

4.1 Controller Information 

The MicroLogix 1400 (1766-L32BWA used in this application example) controller maintain the same critical fea-
tures as the MicroLogix 1100 controller, and expands that capability with more I/O, faster HSC/PTO, and an ad-
ditional serial port. MicroLogix 1400 controllers are for applications that require up to 256 digital I/O.  
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4.2 Features 

▪ Communication Channel 0 provides isolated RS-232 or RS-485 
▪ Communication Channel 1 (RJ45 port) that supports EtherNet/IP (10/100 Mbps) and Modbus TCP. 
▪ Communication Channel 2 provides a 9-pin, non-isolated RS-232 port supporting all serial protocols. 
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5 Rockwell RSLogix500 Software 
 

 
 

  



 
 
 Rockwell RSLogix500 Software 

 

Application Note – CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC– 1.000 Seite 25 von 40 
 

5.1 Controller Properties 

The IP Address of the controller and other protocol settings were used for this application example. 
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5.2 Channel Configuration 

The default communication protocol for the Ethernet Channel 1 in the MicroLogix 1400 is Ethernet/IP. To com-
municate with Modbus TCP protocol in the MicroLogix 1400 Series B controller, the channel must be configured 
for this. 

 

To configure this, within the RSLogix 500 software, select the project tree and right click the Channel Configura-
tion and click open. 

Select the Channel 1 tab and click to add a checkmark to the Modbus TCP Enable as shown here. 

Download this configuration to the PLC controller, then you must CYCLE POWER TO THE PLC. 
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5.3 Sample Code 

 

A RSLogix 500 sample project "CMMT_Tel111_ModbusTCP_Server_to_Micrologix1400B_Client.RSS" is included 
with this application example.  

 

The programming is to provide example methods for the communication and integration of a Festo  

CMMT-xx-EP Drive/Motor Controllers (Slave/Server) to an Allen Bradley MicroLogix1400 PLC (Master/Client). 

 

The programming code included is NOT meant to be a full implementation for an application and is a sample 
only.  This is more obvious in the code where "Programmer Bits" are used and the user needs to toggle these to 
execute types of functions. 

 

To control the CMMT-AS via PROFIdrive, the user manuals (reference provided in section 1.1 Recommended 
Manuals) should be read and understood.    

 

This guide is not meant to be a substitute to the official Festo literature. 
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5.3.1 Modbus FC#03 Read Holding Registers 

Subroutine: MSG Rungs 1-3:    

The MSG instruction uses the ModbusTCP channel to READ INPUT DATA from the CMMT-XX-EP into the PLC data table: N94:0 PLC INPUT DATA    CMMT-XX-EP 
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5.3.2 Modbus FC#16 Write Multiple Registers 

Subroutine: MSG Rungs 4-6:    

The MSG instruction uses the ModbusTCP channel to WRITE OUTPUT DATA from the PLC data table into the CMMT-XX-EP: N95:0 PLC OUTPUT DATA  →  CMMT-XX-EP 

 



 

 

5.3.3 Configure and Setup 

Subroutine: SETUP Rungs 1-12:    

This routine provides code to configure and setup the drive and sometimes references Festo Automation Suite (FAS) configuration val-
ues that need to be match in the PLC (Programmable Logic Controller) code; 

• PLC Control 
• ConfigEPOS Configuration 
• Position Factor Group  (Be certain to match the Festo Automation Suite Fieldbus Factor Group setting) 
• Velocity Factor Group (Be certain to match the Festo Automation Suite Fieldbus Factor Group setting) 
• Base Value Velocity 
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5.3.4 Conversions 

Subroutine: POS_FLTINT Rungs 1-3:    

Subroutine: POS_INTFLT Rungs 1-4:    

Subroutine: VEL_FLTINT Rungs 1-3:    

Subroutine: VEL_INTFLT Rungs 1-3:    

 

These routines all provide necessary conversion to/from data types used in the CMMT vs the PLC as follows: 

• POS_FLTINT --> Position Actual - Convert Float to 2 Integers 
• POS_INTFLT --> Position Target - Convert 2 Integers to Float. 
• VEL_FLTINT --> Velocity Actual - Convert Float to 2 Integers 
• VEL_INTFLT --> Velocity Target - Convert 2 Integers to Float 

 

 

 

5.3.5 Clear Faults 

Subroutine: COMMON Rungs 0 and 12:  

 

Step #1 

Toggle B97:0/1 Programmer Bit Fault Reset ON 

 

 
 

Step #2 

Status bits for axis should resemble these for the Axis 
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5.3.6 Enable the Axis 

Subroutine: COMMON  

 

Step #1 

Toggle B97:0/0 Programmer Bit Create Drive Ready ON 

 

 
 

Step #2 

Status bits for axis should resemble these for the Axis 
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5.3.7 Set Acceleration and Deceleration 

Subroutine: COMMON  
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5.3.8 Set the Velocity Override and Velocity  

Subroutine: COMMON  
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5.3.9 Home/Reference 

Subroutine: COMMON  

 

Step #1 

Prior to reference/home of the axis, make certain both POS_STW1.8 Direct Mode Absolute Positioning Active and POS_ZSW1.15 MDI 
Active Selection are OFF 

 

 
 

Step #2 

Home the Axis using either "one" of the desired methods 

 

 
 

Step #3 

Status bits for axis should mow have ZSW1.11 Home/Reference Has been Set/Completed turned ON 
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5.3.10 Point-to-Point (PtP) Move Single 

Subroutine: COMMON  

 

Step #1 

Enable Direct mode for Point-to-Point (PtP) positioning 

 

 
 

Step #2 

Enter Setpoint Values for F108:15 (Velocity) and F108:10 (Position Target) 

 

 
 

Step #3 

Toggle B97:2/0 Auto Mode OFF and Toggle B97:0/5 Programmer Bit Start Task ON 

 

 
  



  
 Rockwell RSLogix500 Software 

 

Application Note – CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC– 1.000 Seite 37 von 40 
 

Step #4 

Wait for the status ZSW1.12 Traverse Task Acknowledge ON and 

ZSW1.10 Target Position Reached and POS_ZSW2.2 Ready to Accept New Setpoint should to turn OFF 

 
 

Step #5 

Toggle B97:0/5 Programmer Bit Start Task OFF 

 

 
 

Step #6 

Wait for the status ZSW1.12 Traverse Task Acknowledge OFF and 

ZSW1.10 Target Position Reached and POS_ZSW2.2 Ready to Accept New Setpoint should to turn ON 

 

 
 
  



Rockwell RSLogix500 Software 

 

Seite 38 von 40 Application Note – CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC– 1.00 
 

5.3.11 Point-to-Point (PtP) Move Sequence 

Subroutine: MOVES  

 

Step #1 

Move #1 enter setpoint values for F108:30 (Acceleration), F108:31 (Deceleration),  F108:32 (Velocity), and F108:33 (Position Target) 

 

 
 

Step #2 

Move #2 enter setpoint values for F108:35 (Acceleration), F108:36 (Deceleration),  F108:37 (Velocity), and F108:38 (Position Target) 
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Subroutine: SEQ  

 

Step #3 

To enable the sequence for the above Move #1 and Move #2, 

Toggle B97:2/0 Auto Mode ON and Toggle B97:4/2 Sequence Enabled ON 

The sequence will continuously run Move #1 and Move #2 and then start over. 

 

 
 

 

Step #4 

To disable the sequence for the above Move #1 and Move #2, 

Toggle B97:4/2 Sequence Enabled OFF 

The sequence will stop after the last Move #2 is completed. 

 

 
 

 

 


