Application Note

FESTO

CMMT-xx-EP ModbusTCP Server Control via
MicroLogix1400 Client PLC

This document provides configuration information for the integration of CMMT-AS-xx-EP
Festo CMMT-xx-EP Drive/Motor Controllers (Slave/Server) to an CMMS-ST-xx-EP
Allen Bradley MicroLogix1400 PLC (Master/Client). > XX

The control method is ModbusTCP protocol.

Any sample code is programmed with RSLogix 500 Rockwell Automation
Software.

The FAS (Festo Automation Suite) software is used to configure the
CMMT-xx-EP Drive/Motor Controller.
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Copyright Notice

This documentation is the intellectual property of Festo SE & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo SE & Co. KG.

Festo SE & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo SE & Co. KG.

Festo SE & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

No liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo SE & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www.festo.com/sp .

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo SE & CO. KG, D-73726 Esslingen, 2021)
Internet:  http://www.festo.com
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Components/Software/Firmware used

1 Components/Software/Firmware used
Type/ Version Software/ Description
Name Firmware
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-S0O 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

Table1.1: 1  Components/Software used
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Components/Software/Firmware used

1.1 Recommended Manuals

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

Manual 8093861 - CMMT-AS-SW-EN & Manual
o~

¢ | Servo drive - Bus interface - Function - Device profile - Software . .
=< File and languags versions

[ Associated products
e servo drive CMMT-AS-C12-11A-P3-EC-51 (8133355)
a cervn drive CMMT-AS-C12-11AP3-FP_S1 (81333671

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

B) CMMT-AS Wiring & Installation Manual

Description 8075797 - CMMT-AS-C2_4.3A-EN it Description
*~ | Servo drive - Assembly - Installation - Safety function

= File and languages versions

[ Associated products
e servo drive CMMT-AS-C2-34-EC-51 (5340819)
a servn drive CMMT-AS-C2-348-FP-S1 (R34N&8240

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

C) CMMT-AS Wiring & Installation Safety Function Manual

Description 8075815 - CMMT-AS-51-EN it Description
- Safety function - SBC - S51 - 5TO

= File and language versions

[ Associated products
e servo drive CMMT-AS-C12-11A-P3-EC-51 (8133355)
a =ervn drive CMMT-AS.C17-11A-P3_FP_S1 (8133357

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

D) CMMT-AS Short Documentation/Quick Guide Manual

7 Short documentation 8100291 - CMMT-AS-3A-QUICKGUIDE-EN B Short documentation

Servo drive - Quick guide = File and language versions

@ Associated products
e servo drive CMMT-AS-C2-3A-EC-51 (5340819)
a =ervn drive CMMT-AS.C2-IAFP.S (R34AN874)

Reference: 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

| Description 8097138 - CMMT-ST-SW-EN Description
55‘_}- Servo drive - Bus interface - Device profile - Software - Function 5 File and language versions

= Associated products
& servo drive CMMT-ST-C8-1C-EC-50 (8084005)
& servo drive CMMT-ST-C8-1C-EP-50 (80840086)
& servo drive CMMT-ST-C8-1C-PN-50 (8084004)

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

_| Description 3097120 - CMMT-5T-C8-1C-_-S0-EN Description
5-3}- Servo drive - Installation - Assembly 3 File and language versions
B Associated products
e zervo drive CMMT-ST-C8-1C-EC-S0 (8084005)
o zervo drive CMMT-ST-C8-1C-EP-S0 (3084006)
e servo drive CMMT-ST-C3-1C-PM-S0 (2084004)
Reference:

https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/544124/697430/CMMT-ST-C8-1C-_-
SO_description_2019-10a_8113757g1.pdf

G) CMMT-ST Wiring & Installation Safety Function Manual

Description 8097129 - CMMT-ST-C8-1C-_-50-EN &E Des cription
35‘?, Servo drive - 351-1 - STO - safely sub-function < File and language versions
E Associated products
e zervo drive CMMT-ST-C8-1C-EC-S0 (8084005
e zervo drive CMMT-ST-C8-1C-EP-S0 (3084006)
e zervo drive CMMT-ST-C8-1C-PN-50 (8084004
Reference:

https://www.festo.com/net/en-gb_gh/SupportPortal/Downloads/544132/697438/CMMT-ST-C8-1C-_-
SO_description_2019-10a_8113766g1.pdf

H) Modbus Application Protocol Specification V1.1.b3
‘pf‘\ﬂﬂndbus

MODBUS APPLICATION PROTOCOL SPECIFICATION
V1.1b3

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

)  Modbus Messaging Implementation Guide V1.0b
MODBUS Messaging on TCP/IP Implementation Guide V1.0b Modbus-IDA

MODBUS MESSAGING ON TCP/IP IMPLEMENTATION GUIDE
V1.0b

Reference: 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 caOpro.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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Components/Software/Firmware used

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.

Client/Master

Allen Bradley MicroLogix1400 PLC

Server/Slave

CMMT-AS-xx-EP
*ﬂadbus
TCP/IP

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

Port X18
IP Address: 192.168.1.225
Subnet:  255.255.255.0

‘ ‘J Gateway: 0.0.0.0

Client/Master

Server/Slave

CMMT-ST-xx-EP

#Modbus N
TCP/IP |

Q ;PortXlF

W OXeF IP Address: 192.168.1.199
&

~.f Subnet: 255.255.255.0
. X1 Gatewa&: 0.0.0.0
:.;.3 Port X1

‘B IP Address: 192.168.1.198
I Subnet:  255.255.255.0
| 8

L‘ Gateway: 0.0.0.0
EMMS'STL/
/{/
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Modbus TCP/IP
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.

odbus

=
_. TCP/IP

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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Modbus TCP/IP

2.1

Function Code Support

SUPPORTED FUNCTION CODES

Function | Name Data level Description
Code
01 Read Coils Bit This function code is used to read from 1 to 2000 contiguous status of
level 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 This function code is used to read from 1 to 2000 contiguous status of
Inputs 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

04

Read Holding
Registers

Read Input
Registers

Write Single
Register

Write Multiple
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

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

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

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

22

20

Mask Write Regis-

ter

Read/Write
Multiple Registers

Read File Record

21

\Write File Record

Read Device

Identification

File
Record
Access

Encapsu-
lated inter-
face

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.

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

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.

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.

This function code is used to read the Device Identification
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Modbus TCP/IP

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): FW (Firmware):

CMMT-AS-EP-S1-V017.0.8.48_release.pck CMMT-ST-EP-V017.0.7.80_release.pck

Ports used
for
ModbusTCP

Ports used
for
ModbusTCP
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Modbus TCP/IP

2.3  Port Setting and Timeout

e 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.

e TCP port 502 (standard port for Modbus TCP)

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

Note

e |fthe 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).

! 24Bytes | 32 Bytes |
i 12 Words i 16 Words i
PLC -» CMMT Standard

READ REGISTERS Process Data

PLC - CMMT Standard
WRITE REGISTERS | Process Data

24 Bytes + 32 Bytes = 56 Bytes
12 Words + 16 Words = 28 Words

k-
.
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Modbus TCP/IP

2.5 Data Map (Telegram 111)

The green highlighted bits are among the most common used.

PtP MODE
MOTE: Telegram 111 is a SIEMENS spacific extension of PROFIDrive. (Siemens telegram 111)
Bis Biy Bi3 B12 B11 Bio By Bs B7 B6 Bs B4 B3 B2 B1 Bo
)
L e EL L Ll ISW17T 25W16 I5W13 I5W1.2 I5W1.1
Drive Traverse Task Home/Reference Target PLC Following Error Quick Coast Ready
Device Device N o Warning Switch - . Fault Operation Ready .
N9&:0 . Stopped Has been Position Reached Control Within . Stop Stop . 5 to Switch On
specific specific L , PP, ) Active On Inhibited . Active Enabled To Operate
AxisSpFixed Sat/Complated AxisPosO Requestad Tolerance Range e o Not Active Not Activa R e -y
AxisRef FAS P1.1145101 o - S S S
POS_75W1 M| -FW Pending - Position -FW Pending - Homing Jogging Positive Hardware Negative Hardware Fosition Position Position Position Positian Position Fosition
Active Selection MOl Reserved Record Record Record Record Record Record Record
N9&4:1 or Record Task Flying Reference Task Task Limit Switch Limit Switch -
Epos. Z5W1 O=Record Mode Setup s Active Active s Active s Active & Activated s Activated B7 Selected Selected Selected Selected Selected Selected Selected
Pos- 1=Direct Mode Active 3 3 - 3 3 Bit6 Bit§ Bitd Bit3 Bit2 Bit1 Bit0
- 2 2 S ZSW2.12 - 5 77
POS_Z5W2 Traversing FOS_Z5W2.14 P05 _Z5W2.13 PU)’?JW"L Direct Qutput 2 Direct Qutput 1 Actusl Position Actusl Position Paositive Negative Axisis Axisis -FW Pending - POS_Z5W2.2 Velocity Tracking
Task Move to Fixed Stop Fixed = = - . . g Ready .
N94:2 or y Via Via Software Limit Software Limit Moving Maoving Printing Mark Limit Mode
Epos_Z5W2 " Fixed Stop Clamping Torque Stop Positioning Record Positioning Record Cam Switch cam Switch Switch is Activated|Switch is Activated Negative Positive outside window toAccept is Active is Active
Pos_ Active Active Reached Reached = g = e Position 1 Position 0 e = M : & . e ! new Setpoint = -
INPUT 5W2 SW2 8
N4z Sign-0OFLife Davice Device Davice Travelto Deavice Davice Device Davice Deavice Davice Device Davice
- ~le specific specific specific Fixed Stop specific specific specific specific specific specific specific specific
is Active
Speed Setpoint- | Noalarm, thermal No motor Setpoint{n) < Setpoint(n) < 0=Ramping
N4:s MELDW Resarved Resarved Pulses Drive Controller Reserved Reserved Actus! Daviation nverlnan‘ owrar over- Variable signaling Reserved speed threshold | spead thrashold Torque[3%]«<torgue Active
B15 Bl4 Enabled Ready Enable B10 = N . pow temperature function BA =P . =P . threshold value 2 1=Ramping
Within tolerance unit . value2 value 3
alarm Completed
N94:5 XIST A Actual Position Value
Ng4:6 XIST_A FASF1.128
N94:7 XIST B .
Nows X5T B Actual Velocity Value
N94:9 FAULT_CODE Active Fault Mumber
Ng4:10 WARN CODE Active Warning Number
N94:11 Raserved Mot Used
5TW1 5TW1.11 = STW1.6 STWL.S STW1.6 STW1.2 STW1.0
A Control STW1.7 " A
. . Home/Reference Traversing Task Intermediate Traversing 5TW1.3 Quick Stop Power
Device Device Device By . Fault .
N95:0 spacific spacific spacific Task Start PLC (Pragrammable Logic og2 Acknowledga Activate Stop Task Enable Disabls Stage Pulses
o w = (Executa FAS Homa Eintlullelj 8 " E‘mg ExecuteMode Disable Enable Operation ConfigE Enable
Method) o B FASP1.1147061 | IntermediateStop | CancelTraversing FAS P1.1147020 Enabladxis
POS STW1 POS_STW1.15 signal 0= Absolute positioning through the shortest distance POS_STW1.8 Position Position Position Position Position Position Position
Nos:1 or MDI Selection ;agtu Reserved Constant Reserved 1= Absolute positioning/MDI direction selection, positive | Direct Mode Absolute Reserved Record Record Record Record Record Record Record
- Epos STW1 O=Record Mode Selethd B13 Takeowver B11 2=Absolute positioning/MDI direction selection, negative Positioning B7 Select Select Select Select Select Selact Select
Pos_ 1=Direct Mode 3 =Absolute positioning through the shortest distance Active Bit& Bit5 Bit4 Bit3 Bit2 Bitl Bit0
2 2 n
POS_STW2.15 POS_STW2.14 PO5_STW2.11 PO5_5TW2.10 POS_STW2.2 POS_STW2.1
s . Touch Probe Edge Select Touch Probe } ) ) . - Home/Reference }
POS_S5TW2 Hardware Limits Software Limits . 3 . Start Reference Search Reference Select logging Reference Cam Tracking
Reserved Reserved O=Risingedge 0=Probe 1 Active ) 3 Reserved Reserved " Reserved Reserved Task Start
N95:2 or . ) . 0= positive direction 1= flying Reference - 1=incremental Active Mode
B13 B12 1=Falling edge 1=Probe 2 Active . B7 B6 B4 B3 I (Set Actual .
Epos_STW2 - FOS - P05 1= negative direction 0= SearchReference 0 =velocity Confi Fosition Active
ConfigEPOS.4 ConfigEPOS.5 . 51
OUTPUT FAS=P1.112414110 FAS=P1.112414100 F =Zero)
STW2 STW28
Travelto
N9s:3 Master Motor Switchover Reserved Global Fixed EndStop Parking Axis Reset Global oos Dos oos Dos oos
- Sign-0f-Life Completed B10 Trigger Command Enable Enable |-Component Start Bit4 Bit3 Bit2 Bit1 Bit0
FAS P1.1148080
N95:4 OVERRIDE Position Velocity Override
N95:5 MDI_TARPOS MDI {(Manual Data Input) Position Target
N35:6 MDI_TARPOS FAS P1.11280604
N95:7 | MDI_VELOCITY MDI (Manual Data Input) Velocity Target
N9s5:8 MDI_VELOCITY FAS P1.11280604
N95:9 MDI_ACC MDI| Percent Acceleration
N95:10 MDI_DEC MDI| Percent Deceleration
N95:11 Rasarved Not Used
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Modbus TCP/IP

2.6 PROFIldrive 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

o 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)

@ WORD INPUT QUTPUT
1. Control Word 1 Status Word 1

PROFIdrive 2

Speed Setpoint Value | Actual Speed Value

2.6.2 Telegram 102 (Advanced Speed Control)

WORD INPUT OUTPUT

1. Control Word 1 Status Word 1

2.

3 Speed Setpoint Speed Actual

4. Control Word 2 Status Word 2

5. Torque Reduction MELDW Status Word

8. Encoder Control Word 1 | Encoder Status Word 1

7. Encoder Position

8 G1_XIST1

9. Encoder Position
PROFIdrive 10 G1_XIST2
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2.6.3 Telegram 111 (Position Control)

PROFIdrive

WORD INPUT OUTPUT

1. Control Word 1 Status Word 1

2. Pos Control Word 1 Pos Status Word 1

3. Pos Control Word 2 Pos Status Word 2

4. Control Word 2 Status Word 2

5. Velocity Override MELDW Status Word

j MDI Position Setpoint | Position Actual Value

8. : : )

Py MDI Velocity Setpoint | Velocity Actual Value

10. MDI Percent Active Fault Number
Acceleration

11. MDI Percent Active Warning
Deceleration Number

12. User Selectable User Selectable

2.6.4 Telegram 910 (Extended Process Data, EPD)

PZD

Setpoint value (Rx data)

Actual value (Tx data)

Modbus TCP/IP

—

=T =T B I =T RS R IS R

—
[=]

[y
i

fary
ra

—
o)

—
E =3

—
wn

PROFIdrive

—
o

Max. 8 parameters (32 bytes)

Max. 8 parameters (32 bytes)
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Festo Automation Suite Configuration

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.

AUTOMATION SUITE
= CMMT_ModbusTCP_FAS..* # Q 0 CMMTAS Medbus Tel >

PARAMETERISATION CONTROL DIAGNOSIS

CMMTAS_Medbus _Tel 111

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.

___ AUTOMATION SUITE a4 - 0 x
= CMMT_ModbusTcP_FAS..* # Q @ DIl FESTO
&« First setup
- ~ = ¥ £
|| Devicesettings || Application data || Hardware switches || Homing method || Software limits
Please select the components of your drive system [ ]
=]
[ CMMT-AS-C2-3A-EP-S1 Maximum current  Intermediate circuit voltage  Supply voltage )
¥ 5340824 600A 32000V 12000V
Servo drive
*
a' - EMMT-AS-60-5-LS-RMB Type Holding brake  Encoder protocol  Encodertype  Voltage /&
o 5242189 Sevvo motor () Ves EnDat2.2(3) Multiturn () 325.00V o
Motor
+—
n — User defined linear axis Feed constant  Working stroke 7 &
|| 10000 mm/r 2000.00 mm m
Auxis
g
@ User defined mounting kit Type =
Dt Axial 7 @
Mounting kit
CMMT_ModbusTCR_FASPIUGV20. 18 CMMTAS_Modbus_Tel 111 [Plug-in CMMT-AS Plug-in ¥201.8) Festo Automation Suite V20,13
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Festo Automation Suite Configuration

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.

__ AUTOMATION SUITE A - o x
= CMMT ModbusTcPfas. A Q @ CMMTAS Modbus Tel % FESTO
(— First setup
—— ~ - =
= ! KJ B
e i ] + £
Drive configurati.. Application data || Hardware switches || Homing method || Software limits

Enable servo drive Supply voltage

Activetion v VOsndfildbus0) Supply voltags -

Configuration

DC Link
Activate DHCP [] Active A Waming
If the DC circuit is linked to that of another drive, the rapid discharge
IP address function needs to be deactivated in order to protect the device.
Subnet mask

Rapid discharge Active

Gateway address

Telegram

felegram selection _

Festo Automation Surtz ¥20.19

CMMT_ModbusTCP_FASPIGV2018  CMMTAS Modbus Tel 111 (Plug-in: CMMT-AS Phug-in V20.L8)

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.

__ AUTOMATION SUITE A - o «x
= CMMT ModbusTcP fas. A Q @ CMMTAS Modbus Tel % FESTO
@ First setup
e o - -
S i ] ) Ee
Drive configurati.. Device settings || Application data Homing method || Software fimits

Hardware switches

Reference switch configuration

L PP PP DL LLLLLLLPILPLLLLLLLPLLPIPLPLPLLLLLLPLPLLPLPLPILPLLSSS

Festo Automation Suitz ¥20.19

CMMT_ModbusTCP_FASPVZ0.1.8 CMMTAS Modbus Tel 111 (Plug-in: CMMT-AS Phug-in V20.18)
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Festo Automation Suite Configuration

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.

AUTOMATICN SUITE A - o 3

= CMMTModbusTCR_FAS..* #®# Q @ EMETES WodE s FESTO
&« First setup
e - - = c
N fe
o 1) fric | ! H
Drive configurati.. Device settings || Application data || Hardware switches Software limits
Homing method
© Method x
Method P1.8417.0.0 (MMHomingMethod)
EtherNet/[P: PNU 117250 (nteger32)
Shows the selected homing methed for
horming of the axis (value = method).
Nominal current limit value scaling factor 030
Default Current position (37)
Move to axis zero point after homing Active

P L L PP LLPLLLPLLLPLLLLPLPLLLLLLPLLPLLIPLLLLILILPLPLIPLLLPLLILISLS

CMMT_ModbusTCR_FASPUGV20 18 CMMTAS_ Modbus_Tel 111 (Puug-in CMMT-AS Phug-in V2018) Festo Automation Sutte V20.15
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Festo Automation Suite Configuration

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:

Colour of Meaning Description
the adorner
Crange ‘Warning Limit value violation is tolerated and can be loaded into the device.

Warnings should be corrected.

Red Error Limit value violations are not tolerated and cannot be loaded into the device.

Errors must be corrected.

9 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.

AUTOMATION SUITE &4 - o x
= CMMT_ModbusTCP_FAS..* #H Q e Clels i, b U= = FESTO
PARAMETERISATION CONTROL DIAGNOSIS
CMMTAS_Modbus_Tel_111
-
Parameter pages ‘ < Drive configuration > ‘ Further information
Drive canfiguration User defined mounting kit
Please select the components of your drive system 0
Device settings
» Fieldbus [1]
Tl i
Digital I/0 [ I CMMT-AS-C2-3A-EP-51 Maximum current  Intermediate circuitve  »* @
L 5340824  Licenses 6.00 A 32000V
Analogue 170 Servo drive
Encoder interface
»oAxis1 *
&"W/f EMMT-AS-60-5-L5-RMB Type Holding brake  Encoder 7 B
Operator unit i 5242199 Servo motor (2)  Yes EnDat 2. u
Mot
Parameter list oter
Overview
g S S S S S S S S S SRS S S E ST S S S o &
AUTOMATION SUITE A - o x
T P A Q @ CMMTAS_Modbus_Tel X FESTO
o
D ‘ Name Actual value | | Recommended value Unit
P1.842.0.0 Homing timeout 60.00 (] 20000 s
P1.850.0.0 Lower limit value velocity (closed loop controller) ~166666700000D00DOBOCO0000B0000D0000.00 " -T584135 mys
P1.851.00 Upper limit value velocity (closed loop controller) 166666 . 7584135 m/s
P1.852.00 Lower limit value torque (closed loop controller) ~1000000000DO0DOBOCO0D0C0C0000C00DOB00.00 " 2214 Nm
P1.853.00 Upper limit value torque (closed loop controller) - 2214 Nm
P1.854.00 Lower limit value active current (closed loop control... ~1000000000DO0DOBOCO0D0C0C0000C00DOB00.00 " 540 Amms
P1.855.0.0 Upper limit value active current (closed loop control... - 540 Ams
P1.856.0.0 Limit value total current (closed loop controller) 1000000D00D0000D0C000C00000D0000D0000.00 " 540 Arms
P1.1305.00 Upper limit value acceleration limitation 5671 - 10000 m/s
P1.1306.0.0 Upper limit value deceleration limitation 567136700000000000000000000000000000.00 " 10000 m/s
[ pL1z1000 Limit value velocity limit negative direction of move.. -56 - -7584135  m/s
P1.4660.0.0 Maximum velocity 16.666 . 7584135 m/s
W P Y A A NP AP AP P AP A P AP P AP AP Y AP Y P AP Y P AP A A P Y P A AP A Y A Y A Y S Y Y A Y
CMMT_ModbusTCP_FASPlugV20.1.8  CMMTAS Modbus Tel 111 (Plug-in: CMMT-AS Plug-in ¥2.0.1.8) Festo Automation Suite V20.1.9
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Festo Automation Suite Configuration

3.2 Device Communication

3.21 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)

___ AUTOMATION SUITE a4 - 0 x
= T ModbusCp A" “ (2] CMMTAS_Modbus_Tel X | CMMTST_Modbus Tel X FESTO
Device scan
Device list & @ - >‘ CMMTAS_Modbus_Tel 111
Status ‘ Device Name | Device Type ‘ Address A| Subnet Mask Firmuare CMIMT-A5-C2-2A-EP-51
102,168.1.184
® CMMTST Modbus Tel 111 CMMT-ST-Ca-1C-EP-50 192,168,1.176 255.255.255.0 V18.0.588_release
o CMMTST_EP CMMT-AS 192.168.1.177 m 255.255.255.0 1.0.13-49633e4bd 20200525
I ® CMMTAS Modbus Tel 111 CMMT-AS-C2-3A-EP-S1 192,168.1.184 R 255.255.255.0 V180562 release
o CMMTAS_X19_EIP_Axis_X CMMT-AS 192.168.1.185 255.255.255.0 1.0.13-49633e4bd 20200525
© » CPXECECCIEP CPX-E-CEC-C1-EP 192.168.1.212 255.255.255.0 111.24-233495744.20191213
< Actions
DHCE:
Address:
Subnet Mask:
Gateway: 0. 0. 0.0
Activate New Settings h
CMMT_ModbusTCP_FASPlugV2 018 514447ED-4F59-4D10-982D-8180D0SFDTTS Cychic diagnosis activated Festo Automation Suite V2019
3.2.2 Select Path to Controller
The user must select the path to the controller as shown by example here.
___ AUTOMATION SUITE A - o x
= A Q @ CMMTAS_Modbus_Tel X EESTO
PARAMETERISATION CONTROL DIAGNOSIS
i Device Communication x
cmmag, Stk Here [ | Reinitialize
Path; 192.160.0: Plsse eter thedevce's P adres o selecta deice rom e g5 g 1 iy . .
st below: Acknowledge a ctory Restart device
| change route | ~
Parameter pages <[ F Available Devices [] Disablefiltering {3 £ ‘ = =
Drive configuration Status | Identify | neukeuamer—‘—'kenpe ‘ Address
Click Here
Device settings ® Tel_111_Demo_CTe T-AS-C2-3..  192.168.1.184 Factor group
I' Fieldbus —
Interface Current user unit o
Extended process data Use IP Address for De numcatmn Position )
Digital 1O —

Seite 20 von 40

Application Note — CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC-1.00



Festo Automation Suite Configuration

3.23 Download Project Configuration to Controller
To download the project, select Connect,
‘ -
= 2;:,,2?:&'&?75?_ I;E. .3 Q e ‘ CMMTAS_Modbus Tel X CMMTST_Modbus Tel X FE;TE);
PARAMETERISATION CONTROL DIAGNOSIS
s Tel Click Here Store on device Reinitialize
Control Powerstage Stop Acknowledge all Load factory settings Restart device |
tidoslod- 0 DSl i PSS LD LPLLLLLLLLDPETTULD DDt b8P

Select "Write to Device"

o Device contains no parameter data

The device contains no data, will be from the project to the device.

Wite to devicel Stay offline

Click the "Store to Device" button

___ AUTOMATION SUITE A - o x
= G TR A Q @ CMMTAS_Modbus Tel X CMMTST_Modbus Tel % FESTO
PARAMETERISATION CONTROL DIAGNOSIS
l Click Here h

CMMTAS_Modbus_Tel 111 Plug-in = 21 Store on device Reinitialize
9 : 19, 1 Disconnect PLC . —

Error Control Powerstage Stop Acknowledge all ] L (' Restort device

~

Pl B B DL B PP L LLLPLLLLPLLPLLLLLPL P LPEFTGP IS Frrss

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

___ AUTOMATION SUITE A - o x
= UMT ModbusTp FAS.* A Q @ CMMTAS_Modbus_Tel X CMMTST_Modbus_Tel. X FESTO
PARAMETERISATION CONTROL DIAGNOSIS
I Click Here i

CMMTAS_Madbus_Tel_111 Plug-in “ {27 Storeon device Reinitialize
o Path: 192,168,1,184 Disconnect PLC \

Connected Control Powerstage Stop A(know\adgnadfadnry settings  (O*  Restart device

~

Pl B8P L L L L L L LLELELLPLLLLLLLLPLPETT DRI L Lrrs

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

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 |/0, faster HSC/PTO, and an ad-
ditional serial port. MicroLogix 1400 controllers are for applications that require up to 256 digital I/0.
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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.

Allen Bradley MicroLogix 1400

Controller MicroLogix 1400 Controller MicroLogix 1400
Bulletin Number 1766 Bulletin Number 1766
SCADA RTU - DF1 half-duplex | Memory (in user words
master/slave
SCADARTU - OF1 radio modem | o Upto 20KB 10KB/10KB
SCADARTU - Modbus RTU slave | o/ Online editing v
SCADA RTU - Modbus RTU 7 Marvalatile program and data Battery back-up static RAM
Master Memory Module [for program Optional
SCADA RTU - DNP3 slave v back-up and transport]
ASCIT - Read/Wiite 7 0

Embedded Digital 1/0, ma 32
DNP3 over P 7 P e e

— Embedded Analog I/0 Four 0...10V DC inputs on some
Modbus TCF/IP v controllers
' Two 0...10V DC outputs on some

Operating Power controllers
TSV AL 7 Local Expansion 1/0, max 256

Thermocouple/RTD Expansion
24y DC v

T r— Added Functionali
Agency Certifications v
i Trim Potentiometers Two (digital)

CE, C-Tick, UL, and C-UL v
(including Class |, Division 2 PID 7

Hazardous Location)!!

Application Note — CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC- 1.000

High Speed Counters
[embedded]

Up to six @ 100 kHz

Real Time Clock v

Motion: Pulse Width Modulated | 3 @ 40 kHz
Motion: Pulse Train Outputs 3@ 100 kHz
Data Access Tool v

Data Logging 124 KB

Recipe Storage

Uses up to 64 KB data logging memary

Floating Point Math v

Programming

Windows - RSLogix 500

Software

RSLogix Micro v

Communication

R5-232 Ports {1} 8-pin mini DIN
{1} 3-pin D-shell

DeviceNet Peer-to-Peer
Messaging, slave /0

With 1761-NET-DNI

EtherNet/IP

v

Web Server Capabilities

v

DH-485

Network with 1763-NCO1
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Rockwell RSLogix500 Software

5 Rockwell RSLogix500 Software

RSLogix 500

Rockwvell
@ Alen-Bradiey - Rockwen sorware  IAUTOmMation
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5.1 Controller Properties

Rockwell RSLogix500 Software

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

-
Controller Properties g
- Ccmp\lerl Passwords | Controller Communications
Processar Type:
Hl
Processor Name IMLMDD 010 /0 Configuration E”E‘
I =
FEEEIQEEDE Gl  Current Cards Available
Program Files: 3 Filtar m
Data Files: 13
) 5 Part # | Description | -
Memory Used: 545 Instruction Words Used - 2758 Data Table Fiead 10 Canfig. | 176 Blnput 797132 WAL v
Memory Left: 11885 Instruction Words Left 1762IF20F2  Analog 2 Chan. Input, 2 Chan. Output
1762-F4 Analog 4 Chan. Input
1762108 S-lnput 10/30%0DC
o[ Pan | Deescription | 176210806 8-Input 10/30DC B-Output [RLY)
I 0 Buli766 MicioLogis 1400 Series B 17EZUIE - TEdnput 10/0VIC
T 176210327 32-point 244 de [Sink/Source] Input
—_— 1762048 S-Output 120/240 VAL
- 1762088 2-0utput [TRANS-SRC) 1045000 |5
17620816 1B-Output (TRAMS-SRC) 10/50 VDT
1762-0B32T  32-point 24vdc [Trans-Source] autput
1762-0032T  32-point 24Wde(Trans-Sink) output
1762-0wa 8-Output Relap
1762016 1B-Output (RLY) 240%AC
Channel Configuration 2 1762174 4-Channel Thermocouple [nput Module
17621R4 4-Channel RTD/Resistance Input Mody
General I Channel 0 -l Chan. 1 - Modbus | Channel 2 1762-0F4 4-Channel Analog |4 Output Module —
. 1762081 E-Ch High Current |zolated Relay Outpu
Help Hide All Cards MMane Dlemisiemn L0 Caed Tome 10 o

Driver I Ethemet 'l

Hardware Address IDB:1 D:5C:AB:7B:1F

IP Address: | 152 . 168 . 1 . 112

SubnaMask|255.255.255. ]

Gateway Address: | 192 . 168 . 1 . 2

User Provided Web Pages
Default Domain Name I
X Starting Data File Mumber:
Primary Name Server. I 0.0 .0.0

Secondary Name Server:| 0 . 0 . 0 . O

Network Link 1D Iﬂ

Iﬂ
MNumber of Pages: |1

r~ Protocol Control

[~ BOOTP Enable [~ DHCF Enable

¥ SNMP Server Enable [~ SMTP Cliert Enable

[¥ HTTF Server Enable [~ DNP3 over IP Enable
¥ Modbus TCP Enable

[ Disable EtherNet/IP Incoming Connections
™ Disable Duplicate IP Address Detection

=]

¥ Auto Negotiate
Port Setting |1Df1ﬂ'ﬂ Mbps Full Duplex/Half Duplex

Msg Connection Timeout fc 1m5)'|15mﬂ
Msg Reply Timeout fc ImS): I3{H]'D
Inactivity Timeout ¢ Min): |3D

§ RSLogix 500 - CPX_FE36_EDIEDOBDOH _ETHERNETIP_MSG_

Contact I File Edit View Search Comms

Tools

Window Help

MICRCLOGIX1400B8_DEMCRM_CAOPRO.

Location:

[  |D&Wd|[& 2R o2

% é®m Y& 0] ][e >

MNo Forces g

i

[No Edis

|£| |Forces Enabled |ﬂ

Driver. ETHIP-1

Mode: Od

El H TT 3EF 3E <» < A AeL fEs

o

Bit £ Timer/Counter £ InputiOutput 4 Compare 4 Compute/Math £

44 User

'8, CPX_FB36_8DIS... El [&] Channel Status

=3 Project
=-{Z3 Help
=1-Z3 Controller
i Contrellef Propertie:
Q Process)
Q Function
-§1l 10 confiquration
I)}E Channel Configurati
IJ}E Channel Status
E=-{Z] Program Files
B svso-
B svs-
& Lap2-
E=-{Z7] Data Files
[ Cross Reference
00 - OUTPUT
[ 1 - mPuT
[ sz-sTATUS

r Status
Files

Charnnel D

=]

Channel 1- Madbus TCP | Channel 2 |

Ethernet Status IP Address: 192.166.1.112

Ethernet Address: 00:1D:9CA67B1F

Generall EtherMet/IP Commandsl EtherMet/IP P\ep\iesl EtherMet/IP Connections Fort |

Auta Megotiate Status: Link Status:
Port Speed: SNMP Sener:

Part Duplex: HTTP Server:

DNP3 Over IP; Modbus TCP:

EtherMet/IF Incoming: |[Enahled

[ B3-BINARY
..[[] Ta-TMER
[ C5-COUNTER

Clear |

[l RE-CONTROL
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Rockwell RSLogix500 Software

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.

ﬁ CPX_FB36_MO... EI Channel Configuration 2z
=3 Project
{:l Help General I Channel 0 -l Chan. 1-Modbus | Channel 2

E|{:| Controller Diiver IEthemet 'I

1 Controller Properties
{} Processaor Status

Function Fil -
%I © Contauraton Hardware Address: [00-1D-9CAG7B:1F Network Lnk 1D [0
8 o Channel Configuration, IP Address: | 192 . 168 . 1 . 112

Subnet Mask: | 255 . 255 . 255 . O
Gateway Address: | 192 . 168 . 1 . 2

User Provided Web Pages
Starting Data File Number: Iﬂ

Default Domain Name: I

Primary Mame Server:| 0 0 . 0 . 0
Secondary Name Server: : 0.0 .0 .0 Humber of Pegzs: |1_
r Protocol Control
[~ BOOTP Enabls [~ DHCP Enabls Msg Connection Timeout éx 1mS):[ 15000
W SNMP Server Enable [~ SMTP Client Enable Msg Reply Timeout ¢« TmS): [3000

[ HTTP Server Enable [~ DNP3 over IP Enable
[ = Modbus TCP Enable |

[~ Disable EtherMet/IP Incoming Connections

Inactivity Timeout f« Min): IBII]

¥ Auto Negatiate [™ Disable Duplicate IP Address Detection
Port Seffing | 10,100 Mbps Full Duplex/Haff Duplex |
Contact: I
Location: I
0K Cancel Apply Help
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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

CMMT-x-EP FEAD DATA

This MSG vses Channel 1 (Integral, Modbus TCP) to Read Holdinge Registers from IP Address 192.168.1.183 through port 502

This message will continuously read data based on the following:

Data Table Addrazs: N94-0 (Start Address)
Size In Elements: 28

cle)s

Modbus

General l

FunctionCode
Cantral Bits
lgnore if timed out [TO: m
| Break Connection [BE): m
Auwaiting Execution [EW): m

This Controller

Channek 1 [Integral, Modbus TCF
Modbus Command: 03 Read Holding Registers [dxxmsx)
Data Table Address: (M94:0

MG S . N
- ize in Elements: |25 Data: [16Bt_—T7 Data Table Start Address
0001 FeadWrite hezzage —EN T Emrar (ER): m
/ ile / | N .
MSGFile  MG000 —(DN>— TemElBexies R A ol
Setup Screen < [—CER M Timeout: Data Table Length -
eszage limeout: |33 Message Transmiting (ST} [0 ]
ME Data Address [1-685536) [1m Meszage Enabled [EM]: m
Unit |dentifier: | 255 .
Read MSG 255 ] Start Register Offset +1
Faulted Modbus Address: (4010
3'1(_:?3?_030 N}]E)?i‘l Routing Information File(R1): [Rl1201:0 B
0002 B
= Ethernet [IP) Address: [192.168.1.185 Part:
ER. 0 e . Ermor Code(Hex]: O
MG200:0 MG200:0
0003 JE U IP Address of CMMT
DN EN
Error Deseription
MG200:0
Mo errors
| Data Table Start Address |
y y.
\ / PP MODE
NOTE: Telegram 111 15 & SIEME NS specific @xtension of FROFDrIve. (Siemsas telegram 111]
v B3 1y B13 Biz 1L B10 By B [T [T B B3 Bz B1 [
= WL 5L TNL10 - . o __. .
Bovice bowica Drive Trawerss Task | Home/Reference Targsi FLC Foliowing Errar J‘.::‘:;r;; ;Vm,:' Cauick Coast "rr_: 0;:1;“ “::n: Reacy
350 ‘! Pl Stopoed Has been Pasition Peathed Conerel Within Seop Stop - : t8 Switch On
Tt EE Bals5pFised St/ Campleted Recuestad Talerance Bangs h”’f:"" On Inhibited Mot Aciies Mot Acilvs Pathe _ Enabied ToOperate
A Rof sWarn Lockout AsisErr AsisEnablsd shRuary
Pz | lecon | Dl | Postien | WPy | poming tegeng Pusinetartnre | woguavakartwars |y | e (= Rt ot & ey
el EL f=Recort Mude satup n‘m’f_,::" n"""ﬁ':::';"“" I,_l’rfl“u chlek..o ';:'ﬂ‘::::‘ 'I',“,"':If:::."' B7 Selactsd Selectan Salected Salacted Selerrad Selacted saieced
= 1=Direct Modo Azirvn ; ; N : BilE Bit§ Bith B3 Bit2 Bl EiLD
Pas_Tswz [T FOSTSARLL | POSIONLIZ | POSTSWRLL | pjeceouepue: Direct Dutput 1 LIy LR Pasitive Negathe e hais 5 PWPending- | PO Velncity Tracking
CETE- I (8 . Fnd Stas ,Im’." _wp“ S:n o e T SoftwaroLimit | Sofrwars Limit Moving Moving Frinting Mari . A.u: . Limit Moda
Epos_T5Wz = P e Pancieq | PesitiomingRecord | Posisiging Record e i Seite Is Atsivated | Switthis Acthared |  Megasive Pasitive outsige window | SRR s Autive 5 Atth
INPUT P TWiE
v Sipn-OtLife Dewice Dewice Davice Travelso Dewice Device Dewice Device Dayice Dewice Device Dewice
- Lk specific specific spscific Firs Stop specific soacific specific specific soaific speciic spacific specific
i Active
Nomosor . 0=FRamping
. Spaad Satpoint- | Moslsrm, tharmal . . Soipaint(n)« Satpaintin) ¢ i
Paservad Resurved Pulsss Driva Cortrollar Besarved Rezurend e o var Veriabie signaling | Besarved M W Torgue ]« tarque Active
e Bl5 a1s Enabied Feady Enabia a10 [ Actisd Deviacion | averioasl nower | 3 or sy funczion s speed shreshold | speedthieshold | oy ae | 1=Ramping
Within ialarancs unit e walug 2 waluz 3 Complatad
Wows [T A Actusl Position Valo
LT ST A FAS P112E
::: L : Actisal Valocity Valua
Hpum FAULT_CODE Active Fault Kembar
3610 [WARN LODE Active Weming Humbsr
N1 Resersad Mot Used
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5.3.2

Modbus FC#16 Write Multiple Registers
Subroutine: MSG Rungs 4-6:

Rockwell RSLogix500 Software

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

CMMT-sxEP WRITE DATA (2] MSG - MG197:0: (1 Elements) Modbus =2 En <
This MSG uses Chanel 1 (Integral, Modbus TCP) to Write Multiple Registers to IP Address 192.168.1.185 through port 502 FunctionCode
Th il continonst ite data hased on the follows This Cantraller Contral Bits
s message will continuously write on the following:
Channel: [1 (integral, Modbus TCP lgnote i timed out (TOL 0]
Data Table Address: N93:0 (Start Address) Mudbus Command: [16 wiite Multiple Rregisters [dumms] Break Connection (BK): [0]
Size In Flements: 28 Data Table Address: [N95.0 Awaiting Execution [EWw]: E
MEG Size in Elements: {28 Data: [16Bi D
e . e g it ata Table Start Address
0004 ReadWrite Message EN T | |: (T Errar [ER]: E
] ila ! 7 7 .
O T TR Terget Device Data Table Length biessags dsi D11 0]
etup Screen . .
P Message Timeout: |33 Mezzage Transmiting [STT E
ME Data Address (1-65536) |4 Message Enabled [ENJ:
Write MSG Unit dentifer: [255 ] Start Register Offset +1
Faulted todbus Address: (40001
MG197:0 N100:1 i ion Fil - -
5005 ] [ i Routing Information File(RI): [R1920 B
Ethemet [IF) Address: :
IR 1 (IF] 1592.168.1.185 Part: Enror Code(Hex]: 0
MG197:0 MG197:0
0006 JE J IP Address of CMMT
DN EN
Error Description
MG197-0
Mo emars
| Data Table start Address |
\ / PP MODE
KOTE: Telegram 111 is & SIEMENS specific extension of PROFDve (Siemsas telegram 141)
b B13 Bl4 [TE] T a1z B11 [T [T BT B B3 B4 B3 B1 [
W STWLLZ STWLIL — s STWLe STWLE STWLa STWLL STWLO
Devica Dienice. Dervice Felease Hnme,-ve_lblen@ &;5““ m"'__' Traversing Task Imtarmediate Traversing 5TWla Coast 5109 Power
=0 spatific spacific spacific LT ok St PLL (Programmabls Logic L Jog1 Acknowlodge Huata St = e Lz Stage Puliaz
config (Exsecuse FAS Home ACKETTO! Disable Enalse Dpseration Enable
FAS 1 Mathod) T " Intermediatasiop | cane 2rsing nalekats
POS_STW POG_STW1.15 o] 0 =Ac=olute positioning through the shortest distance PO5_STW1.2 Pozitizn Pozition Pzt Positian Pozition Paosition Pasition
Nos; = E WD Salection ;I:‘"ﬂ Pecarved Constant Recersad 1= Absalute pesitioning/MDI direction selecsi posithe | Direct Mocde Abcolute Pacersad Recond Recond Recond Record Pecond Pecd Record
o Epca_ STWE D=Record Mode <ol 'l"an a13 Takaower Bll 7 = Azrsnlue pOsIioning /M direcsion selection, negathvs| Fositioning 7 Salect Salsct Sadatt T Sebact Salect Selact
Pt 1=Diract Mads e 3 = Absoluts positioning through the shortest distsnce Actira Bité EitS Eit4 8it3 Eit2 Bitl Bit0
- POS_STW2.11 FOS_STW2.10 POS_STW2.1
POS_STW2.15 POS_STW2.14 = M POS_STHZ.2 =
ST - Tauch Proba £4 Juet Touch Probe § ) . 5 - Homa Pafa o
— | “"::;zr.'“""" rwnas | o | Oomongioe | g-pis | PIRMeCE | SMM | ms | omesnes | | meenas | mweres | et | Tage | o
Epos_STW2 CanfigEPD: = - o .rgc“f' 1= negative diraction | 0=SearchRefarance ! . &= valocity 2 ",“‘W‘I;‘:’ Arziva
OUTPUT = FAS=F1 112416110 - Zern)
G sTW2E
Travel s
- Maziar Minr Switcharar [ Glabal Fissd EndStop Farling Asis Razat Globsl oos oos oos DS Dos
Sign-0f Lifa Completed B0 Trigges Command Ename ) Enable HCamponest Seart Bit& Bit3 Bit2 Bit1 BHO
I Pt 1143080
Wama | CVERRIDE Pasition Velocis Override
5:5 MOI_TARPOS MO (Wanual Data Input) Position Target
Wasi6 | WDl TARPOS FAG PL1L280604
NgnT__| DI VELGCTY W (M wal Data 1nput) Velocite Tar get
5:8 MOI_VELOCITY F&SF1 11 2R060&
N95:9 MDI ACC MDI Pereent &cesderation
Wy2i10_ [MDI_DEC 1901 Percent Deceleration
Razarvad Mot Lz
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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

0000

0001

0002

0003

0004

o

STW1.10
Control
ByPLC
N93:0
I —— = .
10
I ConfigfPOSConfigation
STW1.1
Coast Stop
Setup Bit Disable
Coast Stop ConfigEPOS.0
Disable FASP1.1147010
B8T:1 N30
[
0 1
STW12
Quick Stop
Setup Bit Disable
Quick Stop ConfigEPOS.1
Dizable FAS P1.1147020
BST:1 NO3:0
e
1 2
POS_STW2.14
Software Limits
Setup Bit Enable
Software Limits ConfigEP0OS.2
Enable FAS=P1.112414140
BoT:1 N932
C
2 14
POS_STW2.15
Hardware Limits
Setup Bit Enable
Hardware Limits ConfigEP08.3
Enable FAS=P1.112414150
BoT:1 No32
E
3 135

0010

PV SV S SV S S S S5 P S N oV S

y 0011

0012

Position Factor Group in FAS (Festo Automation Suite) = -6
Resclution = lum

F107:3 and F108:3 sheuld both be the same, but. to keep inputsioutputs in separate data
files, it was done this way

Exampie: -6 = 1000 therefors in the PLC code Units = mm

Direct Mode
Actual Position
Input
Scaling Factor
MOV
Move
Source F107:3
1000.0<
Deest F107:3
1000.0<
Direct Mode
Setpoint Position
Output
Scaling Factor
MOV
Move —
Source F108:3
1000.0<
Dest F108:3
1000.0<

Velocity Factor Group in FAS (Festo Automation Suite) =-3
Resclution = 1mm/sec

F107:6 and F108:6 should both be the same, but, to keep inputsiontputs in separate data
files, it was done this way

Example: -3 = 1000 therefore in the PLC code Units = mm's

Direct Mode
Actual Velocity
Input
Scaling Factor
MOV
Move
Source F107:6
1000.0<
Dest F107:6
1000.0<
Direct Mode
Setpoint Velocity
Chtpmt
Scaling Factor
—— MOV
Move —
Source F108:6
1000.0<
Dest F108:6
1000.0<

FAS (Festo Automation Suite) Fieldbus Tab - Reference Values > Base Value
Velecity (User Unit)
F107:7 must equal the value configured in FAS
NOTE: In FAS unit=m/'s, in PLC Cede unit=mm/s

Example: 3m's = 3000mm/'s

Base Value Velocity
(Configured in FAS)
Unit = mm's
MOV
Move
Source F107:7
3000.0<
Dest F107:7
3000.0<
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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

—_— R R | .

Programmer Bit . STWL.7 ﬁ
Fault Fault
Reset Acknowledge

B97:0 NO5:0

0000 JE !
1 7
Step #2
Status bits for axis should resemble these for the Axis
1. Gates/Estops are all clear (NOT SHOWN HERE - UP TO PROGRAMMER TO ADD)
2. Drive Ready and Switched On/Enabled
3. Position Target Completed (This is NOT mandatory, but, I want to know any previous move is Done prior to starting a new move)
4. Drive Referenced Homed
3. Drive has no faults or Warnings
6. FAS Control is NOT active
7. Ready to Accept new Setpoint
8. Task Acknowledge Setpoint is not on from previous Task Cycle Start
Z5Wi11
Z5W1.10 HomeReference Z5W1.6 POS_Z5W22 Z5W1.12
Z5W1.1 ZEW12 Target Position Has been ZEW1.7 Z8W13 Switch On Ready Traverse Task
Ready To Operation Reached Set/Completed Warning Fault Inhibited to Accept Acknowledge Pre-Move
Operate enabled FAS P1.1145101 Active Active Lockont New Setpoint FASPI1.1145121 Safety
Nod:0 NO4:0 NO4:0 No4:0 Nod:0 No40 No40 No42 No40 BOT:9
—3 E JE 3 E e
1 2 10 1 7 3 6 2 12 0
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5.3.6 Enable the Axis
Subroutine: COMMON

Step #1
Toggle B97:0/0 Programmer Bit Create Drive Ready ON

— o EmbeAdss
Programmer Bit
Create Programmer Bit STW10
Drive Fanlt Power Stage
Ready Reset Pulses Enable
BS97:0 15.93';9 Ne3:0

u = ==

STW1.3

Enable

Operation
N93-0

e T

3

S5TW14
Traversing Task
Enable

NO5:0

4

STW1.3
Intermediate Stop
Disable

N95:0

3

Step #2
Status bits for axis should resemble these for the Axis

Z5W111
Z5W1.10 Home/Reference Z5W1.6 POS_Z5W22 Z5W1.12
Z5W11 Z5W12 Target Position Has been Z53W17 ZSW13 Switch On Ready Traverse Task
Ready To Operation Reached Set/Completed Warning Fault Inhibited to Accept Acknowledge Pre-Move
Operate enabled FAS P1.1145101 Active Active Lockout New Setpoint FASP1.1145121 Safety
No4:0 NO4:0 NO4:0 No4:0 No4:0 No4:0 No4:0 No4:2 NO4:0 BY97:9

1 2 10 11 7 3 6 2 12 0
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5.3.7 Set Acceleration and Deceleration

Subroutine: COMMON
Acceleration OverRide - Set the Value
Range =0 to 100
OverAce
MOV
0003 Move
Source
Dest
MDI_ACC
MDI Percent
Acceleration
Float % J
DIV
Divide
Source A No6:1
100<
Source B 1000
100.0<
Dest F108:1
1.0=
MDI_ACC
MDI Percent
Acceleration
MUL ————
Multiply —
Source A 16384.0
16384.0<
Source B F108:1
1.0<
Dest NO30
16384<
Deceleration OverRide —> Set the Value
Range=0to 100
OwerDec
—MOV
0006 Move
Source
Dest J
MDI_DEC
MDI Percent
Deceleration
Float %
DIV
Divide
Source A NO6:2
100<
Source B 1000
100.0<
Dest F108:2
1.0=
MDI_DEC
MDI Percent
Deceleration
MUL ———
Multiply —
Source A 16384.0
16384.0<
Source B F108:2
1.0=
Dest NO5:10
16384<

Application Note — CMMT-xx-EP ModbusTCP Server Control via MicroLogix1400 Client PLC-1.000 Seite 33 von 40



Rockwell RSLogix500 Software

5.3.8 Set the Velocity Override and Velocity

Subroutine: COMMON
Velocity OwverRide > Set the Value
Range=01to 199
OwerV
—— MOV
0004 Move
Source NO6:0
100<
Dest QLY
100<
OVERRIDE
Position Velocity
Orerride
Float %
DIV
Divide
Source A No6:0
100<
Source B 100.0
100.0<
Dest F108:0
10<
OVERRIDE
Position Velocity
Owerride
MUL
Multiply
Source A 163840
16384.0<
Source B F108:0
1.0<
Dest NO34
16384«
Direct Mode
Setpoint Velocity
MOV
0008 Move
Source F108:15
03<
Dest F108:15
03«
— g -
Jump To Subroutine
SER File Number Ul
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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

Programmer Bit
Programmer Bit Programmer Bit ModePos=3 PO5_STW1.8
ModePos=2 ModePos=4 Set Current Position Direct Mode
Direct Mode Ezecute FAS te Zero with FAS Absolute Positioning
Abselute Positioning Home Method Zero Point offset Active
BOT:0 BOT-O BOT:0 NO3:1
9 == Yy
3 4 3
POS_STWI1.15
MDI Selection
(=Record Mode
1=Direct Mode
Nosl
Ty J

13

Step #2
Home the Axis using either "one" of the desired methods

o Home-StaiHomeReference Tk Brecute FASHomeMethod) ]
STWL11
Programmer Bit Programmer Bit Start Home/Reference
ModePos=4 ModePos=2 Task
Execute FAS Direct Mode (Execute FAS Home
Home Method Abselute Positioning Method)
BOT:0 BOT:0 NO5:0
. i .

3 2 1
Programmer Bit PO5_STW2.1
ModePos=3 Programmer Bit Start Home/Reference
Set Current Position ModePos=2 Task
to Zero with FAS Direct Mode (Set Actual Position
Zero Point offset Absolute Positioning = Zero)

BOT:0 BOT:0 NO5:2

1E £ N

g

4 2 1
Step #3
Status bits for axis should mow have ZSW1.11 Home/Reference Has been Set/Completed turned ON
Z5W111
Z5W1.10 Home/Reference Z3W16 POS_Z8W22 Z5W1.12
Z5W1.1 Z§W12 Target Position Has been ZSWL.7 Z§W13 Switch On Ready Traverse Task
Ready To Operation Reached Set/Completed Warning Fault Inhibited to Accept Acknowledge Pre-MMove
Operate enabled FASP1.1145101 Active Active Lockout New Setpoint FASP1.1145121 Safety
No40 NS4:0 Ne4:0 N&4:0 Ne4:0 Ng4:0 N&4:0 Ng42 NS0 BOT:S J
2 l— —
10 11 7 3 6 2 12 0
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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

Programmer Bit

ModePos=2

Diirect Mode

Absolute Positioning
BIT:0

Programmer Bit
ModePos=4
Ezecute FAS
Home Method
BOT:0

3

Programmer Bit

ModePos=3

Set Cutrent Position

to Zero with FAS

Zero Point offset
BOT:0
-] F

POS_STW1.8

Direct Mode
Absolute Positioning
Active

N3l

4

3

POS_STW1.15
MDI Selection
(0=Record Mode
1=Direct Mode
N3l

13

Darect Mode
Setpoint Velocity
MOV
Move
Source F108:13
(.3
Dest :13
03<
—1
Jump To Subroutine
SER File Number uUs
Direct Mode
Setpoint Position
MOV
Move
Source F108:10
1800.0<
Dest 08:10
1800.0<
—
Jump To Subroutine
SER. File Number 6
Toggle B97:2/0 Auto Mode [8]§5 and Toggle B97:0/5 Programmer Bit Start Task ON
STW1.6
Traversing Task
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Auto
Mode

BOT:2
I C
i

Auto
MMode
BoT2

Activate
FASP1.1147061
N30

6
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Step #4

Wait for the status ZSW1.12 Traverse Task Acknowledge ON and
ZSW1.10 Target Position Reached and POS_ZSW?2.2 Ready to Accept New Setpoint should to turn

Rockwell RSLogix500 Software

Z5W1.11
ZEW1.10 Home/Reference ZEW16 POS_Z8W22 Z5W1.12
ZEW1.1 ZEW12 Targat Position Has been ZEW17 ZEW13 Switch On Ready Traverse Task
Ready To Operation Reached Set/Completed Warning Fault Inhibited to Aceept Aclnowledge Pre-Move
Operate enabled FAS P1.1145101 Active Active Lockout New Setpoint FAS P1.1145121 Safety
No4:0 Noa-0 Noa-0 No4-0 No4:0 No4-0 Noa-0 No42 Noa-0 B9T9
2 — E 3£ <
1 10 11 3 6 2 12 0
Step #5
Toggle B97:0/5 Programmer Bit Start Task
STW1.6
Move #1 Traversing Task
Auto Move #1 Motion Activate
Mode Command Active FAS P1.1147061
BO72 BO7:10 BO7:10 Nos:0
1 E | L
= O ) | =l
0 3 6
Move #2
Move #2 Mvotion
Command Active
BO7:1I BO7:11
3
Programmer Bit
Auto Start J
Mode Task
BOT2 B9
0
Step #6
Wait for the status ZSW1.12 Traverse Task Acknowledge [8]§j and
ZSW1.10 Target Position Reached and POS_ZSW2.2 Ready to Accept New Setpoint should to turn @N
ZEW1.11
Z5W1 10 Home/Reference Z5W1 6 POS_78W22 Z5W1 12
ZSWL1 ZSW12 Target Position Has been ZSW17 ZSW13 Switch On Ready Traverse Task
Ready To Operation Reached Set/Completed Warning Fault Inhibited to Accept Acknowledge Pre-Move
Operate enabled FAS P1.1145101 Active Active Lockout New Setpoint FAS P1.1145121 Safety
No40 No4D N4 N94:0 N4 N940 NO4:0 N4 N4 BO79
) 2 10 1 3 3 [}
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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)
=
Move #1
Set
Move #1 Motion
Precondition Parameters
BST:10 BOT:10
j [ e
0 1
Owerfec
— MOV
Move 3
Source F108:30
100.0<
Dest No61
100<
OwverDec
— MOV
Move :
Source F108:31
100.0<
Dest NS0
100<
Direct Mode
Setpoint Velocity
MOV
Move
Source F108:32
0.3<
Dest F108:15
03<
L
Direct Mode
Setpoint Position
MOV
Move ——
Source F108:33
Dest F108:10
1800.0<

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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Rockwell RSLogix500 Software

=
Move #21
Set
Move #2 Motion
Precondition Parameters
BeT:11 BoT:11
C oy
|
0 1
OwerAce
MOV
Move
Source F108:33
100.0<
Dest NDo:
100<
OverDec =
MOV
Move
Source F108:36
100.0<
Dest NDD
100<
Direct Mode
Setpoint Velocity
MOV
Move
Source F108:37
0.3<
Dest :13
03<
Direct Mode
Setpeint Position
MOV
Move —
Source F108:38
Dest
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Rockwell RSLogi

X500 Software

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.

e
Dummy Bit
No Usage
Sequence but as
Resst Placeholder
B97:4 BoT4
E
=
1 0
Sequence Auto Sequence Sequence
Enabled Mode Complate Step #1
BOTA4 BOT2 BOTS BOTA
—
3
Sequence
Step #2

BOT:4

=

L

Step #4
To disable the s
Toggle B97:4/2

LA LLLLLLLLLLLLLLLELLLSLSS

equence for the above Move #1 and Move #2,
Sequence Enabled

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

Dummy Bit
No Usage
Sequence but as
Reset Placeholder
B874 BoT4
E
=
1 0
Sequence Auto Sequence Sequence
Enabled Mode Complete Step #1
BoT:4 B972 B97:5 B4
5 = - o
2 0 13 3
Sequence
Step #1
BOTA
I E
E =

L
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