
 
Expert  Support M achine Solution  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Program example 
 
 

M221 with LXM32 via Modbus 
TCP 



 
 
 

 2 

 Expert Support Machine Solution  

Version 1.0, November 11th 2015 

Table of Contents  
 
 

Introduction ................................................................................................................................................... 3 

Overview ................................................................................................................................................... 3 

Before You Begin ...................................................................................................................................... 3 

Start-Up and Test ...................................................................................................................................... 5 

Operations and Adjustments ..................................................................................................................... 6 

M221 with LXM32 via ModbusTCP .............................................................................................................. 7 

System Configuration ................................................................................................................................ 8 

Configuration of LMX32 ............................................................................................................................ 9 

Modbus TCP interface of Lexium 32M .................................................................................................... 10 

Used Operation Mode in this example: ................................................................................................... 16 

Ethernet configuration in M221 ............................................................................................................... 18 

Explanation of Sourcecode ......................................................................................................................... 21 

Animation table ....................................................................................................................................... 21 

Task configuration ................................................................................................................................... 23 

Status machine ....................................................................................................................................... 24 

Operation modes: .................................................................................................................................... 28 

Homing ................................................................................................................................................ 31 

Profile velocity ..................................................................................................................................... 34 

Profile torque ....................................................................................................................................... 36 

Profile position (point to point) ............................................................................................................. 38 

Jog mode (manual mode) ................................................................................................................... 41 

Reading and writing parameter via the implicit parameter channel .................................................... 44 

 
 



 
 
 

 3 

 Expert Support Machine Solution  

Version 1.0, November 11th 2015 

  

Introduction  
 

 
 

Overview  
 
This chapter gives the introduction.  
  
Contents of this chapter  
 
This chapter contains the following topics:  
Topic  Page  
Before you begin  03  
Start-Up and Test  05  
Operations and Adjustments  06  
 

Before You Begin  
General  
The products specified in this document have been tested under actual service conditions. Of 
course, your specific application requirements may be different from those assumed for this and 
any related examples described herein. In that case, you will have to adapt the information 
provided in this and other related documents to your particular needs. To do so, you will need to 
consult the specific product documentation of the hardware and/or software components that 
you may add or substitute for any examples specified in this documentation. Pay particular 
attention and conform to any safety information, different electrical requirements and normative 
standards that would apply to your adaptation.  
© 2014 Schneider Electric. All rights reserved 
 

 WARNING 
REGULATORY INCOMPATIBILITY 

Be sure that all equipment applied and systems designed 
comply with all applicable local, regional and national 
regulations and standards  

Failure to follow these instructions can result in death, 
serious injury, or equipment damage. 

 

 
Please Note  
Electrical equipment should be installed, operated, serviced, and maintained only by qualified 
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out 
of the use of this material. A qualified person is one who has skills and knowledge related to the 
construction and operation of electrical equipment and its installation, and has received safety 
training to recognize and avoid the hazards involved. Failure to observe this information can 
result in injury or equipment damage. 
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The use and application of the information contained herein require expertise in the design and 
programming of automated control systems. Only the user or integrator can be aware of all the 
conditions and factors present during installation and setup, operation, and maintenance of the 
machine or process, and can therefore determine the automation and associated equipment 
and the related safeties and interlocks which can be effectively and properly used. When 
selecting automation and control equipment, and any other related equipment or software, for a 
particular application, the user or integrator must also consider any applicable local, regional or 
national standards and/or regulations. 
 
Some of the major software functions and/or hardware components used in the proposed 
architectures and examples described in this document cannot be substituted without 
significantly compromising the performance of your application. Further, any such substitutions 
or alterations may completely invalidate any proposed architectures, descriptions, examples, 
instructions, wiring diagrams and/or compatibilities between the various hardware components 
and software functions specified herein and in related documentation. You must be aware of the 
consequences of any modifications, additions or substitutions. 
 
 
A residual risk, as defined by EN/ISO 12100-1, Article 5, will remain if 
• it is necessary to modify the recommended logic and if the added or modified components are 

not properly integrated in the control circuit.   
• you do not follow the required standards applicable to the operation of the machine, or if the 

adjustments to and the maintenance of the machine are not properly made (it is essential to 
strictly follow the prescribed machine maintenance schedule).   

• the devices connected to any safety outputs do not have mechanically-linked contacts.  
 
 

 CAUTION 
EQUIPMENT INCOMPATIBILITY 

Read and thoroughly understand all device and software 
documentation before attempting any component substitutions 
or other changes related to the application examples provided 
in the document  

Failure to follow these instructions can result in injury, or 
equipment damage. 
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Start-Up and Test  
Before using electrical control and automation equipment after design and installation, the 
application and associated functional safety system must be subjected to a start-up test by 
qualified personnel to verify correct operation of the equipment. It is important that 
arrangements for such testing be made and that enough time is allowed to perform complete 
and satisfactory testing.  
 

 CAUTION 
EQUIPMENT OPERATION HAZARD 

•Verify that all installation and set up procedures have been 
completed.   

•Before operational tests are performed, remove all blocks or 
other temporary holding means used for shipment from all 
component devices  

•Remove tools, meters, and debris from equipment.  

Failure to follow these instructions can result in injury, or 
equipment damage. 

 
 
Verify that the completed system, including the functional safety system, is free from all short 
circuits and grounds, except those grounds installed according to local regulations. If high-
potential voltage testing is necessary, follow the recommendations in equipment documentation 
to help prevent injury or equipment damage.  
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Operations and Adjustments  
 
General  
Regardless of the care exercised in the design and manufacture of equipment or in the 
selection and ratings of components, there are hazards that can be encountered if such 
equipment is improperly installed and operated.  
In some applications, such as packaging machinery, additional operator protection such as 
point-of-operation guarding must be provided. This is necessary if the hands and other parts of 
the body are free to enter the pinch points or other hazardous areas where serious injury can 
occur. Software products alone cannot protect an operator from injury. For this reason, the 
software cannot be substituted for or take the place of point-of-operation protection.  
 
 

 WARNING 
UNGUARDED MACHINERY CAN CAUSE SERIOUS INJURY 

•Do not use this software and related automation equipment on 
equipment which does not have point-of -operation protection.  

•Do not reach into machinery during operation.  

Failure to follow these instructions can result in death, 
serious injury, or equipment damage. 

 
Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-
operation protection have been installed and are operational before placing the equipment into 
service. All interlocks and safeties related to point-of-operation protection must be coordinated 
with the related automation equipment and software programming.  
 
NOTE: Coordination of safeties and mechanical/electrical interlocks for point-ofoperation 
protection is outside the scope of the examples and implementations suggested herein. It is 
sometimes possible to adjust the equipment incorrectly and this produce unsatisfactory or 
unsafe operation. Always use the manufacturer instructions as a guide to functional 
adjustments. Personnel who have access to these adjustments must be familiar with the 
equipment manufacturer instructions and the machinery used with the electrical equipment.   
Only those operational adjustments actually required by the machine operator should be 
accessible to the operator. Access to other controls should be restricted to help prevent 
unauthorized changes in operating characteristics.  
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M221 with LXM32 via ModbusTCP
 

 
This document describes a small application using a M221
modul connected via ModbusTCP, using IO scanning with DriveProfileLexium.
It is not intended to replace any specific product documentation. On the contrary, it offers additional 
information to the product documentation, for installing, configuring and starting up the system. 
functional description or the specification for a specific user application is not part of this document. 
Nevertheless, the document outlines some typical applications where the system might be implemented.
 
The program example includes how to a
-Homing 
-Profile Velocity mode 
-Profile Torque mode 
-Point to point 
-Manual mode 
-How to write and read parameters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Designed 11.11.2015 by 

Please contact your local Schneider Electric partner.
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M221 with LXM32 via ModbusTCP  

This document describes a small application using a M221-PLC and one LxM32M drive with EthernetIP 
ModbusTCP, using IO scanning with DriveProfileLexium. 

It is not intended to replace any specific product documentation. On the contrary, it offers additional 
information to the product documentation, for installing, configuring and starting up the system. 
functional description or the specification for a specific user application is not part of this document. 
Nevertheless, the document outlines some typical applications where the system might be implemented.

The program example includes how to activate the operation modes: 

 

 

Please contact your local Schneider Electric partner. 
www.schneider-electric.com 

 

 

 

PLC and one LxM32M drive with EthernetIP 

It is not intended to replace any specific product documentation. On the contrary, it offers additional 
information to the product documentation, for installing, configuring and starting up the system. A detailed 
functional description or the specification for a specific user application is not part of this document. 
Nevertheless, the document outlines some typical applications where the system might be implemented. 
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System Configuration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M221ME32TK 
IP address 192.168.100.1 
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LXM32M 
IP address 192.168.100.10IP address 192.168.100.10 
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Configuration of LMX32 
 
Following parameter settings are mandatory in LXM32: 
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Modbus TCP interface of Lexium 32M 
 
There are two possibilities to control the drive Modbus TCP and to activate the different modes of 
operation.  
 
Control of LXM32 according DSP402 
Control of LXM32 according DriveProfileLexium (IOscanning interface) 
 
The usage of DriveProfileLexium has some advantages. It is possible to start any mode of operation 
within one plc cycle. It requires less application code.  
This document describes an example for ModbusTCP with DriveProfileLexium (IOscanning interface). 
 
 
 
 
Drive Profile Lexium:  
 
Output – Input: Output and input refer to the direction of data transmission 
    from the perspective of the master. 
 
   ● Output: Commands from the master to the slave 
   ● Input: Status messages from the slave to the master 
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Output mapping for IO scanning 
Output register size is 13. Up to 3 output parameters can be mapped optionally. Then size is 15, 17 or 19.
This example uses size 13. 
 

Word no. Name Modbus 
address

1 PCTRLms 6982
2 
3 PVms 6984
4 
5 dmControl 6974
6 refA32 6976
7 
8 refB32 6978
9 
10 ACC 1556
11 
12 DEC 1558
13 
14 optional data <configured>
15 
16 optional data <configured>
17 
18 optional data <configured>
19 

 
 
 
 
Word 1 .. 4 (PCTRLms and PVms)
to the drive. 
Word 5 (dmControl) is used to set the operating state and the operatin g mode.
Word 6 and 7, 8 and 9  (refA32 and ref32B) 
The meaning depends on the operating mode. It is de scribed in the EthernetIP manual of Lexium 
32M. 
Word 10..13 (ACC and DEC): Acceleration and deceleration ramp.
Word 14..19 (optional data): parameters can be mapped optionally.
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Output register size is 13. Up to 3 output parameters can be mapped optionally. Then size is 15, 17 or 19.

Modbus 
address 

Part 

6982 fix part 

6984 

6974 
6976 

6978 

1556 

1558 

<configured> configurable 
part 

<configured> 

<configured> 

Word 1 .. 4 (PCTRLms and PVms)  is the implicit parameter channel for write or read parameters request 

is used to set the operating state and the operatin g mode.  
(refA32 and ref32B) is used to set the second value for the operating m ode. 

The meaning depends on the operating mode. It is de scribed in the EthernetIP manual of Lexium 

Acceleration and deceleration ramp.  
parameters can be mapped optionally.  

Output register size is 13. Up to 3 output parameters can be mapped optionally. Then size is 15, 17 or 19. 

is the implicit parameter channel for write or read parameters request 

is used to set the second value for the operating m ode. 
The meaning depends on the operating mode. It is de scribed in the EthernetIP manual of Lexium 
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Description of the output mapping:  
 
dmControl:  
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Input mapping for IO scanning 
Input register size is 13. Up to 3 output parameters can be mapped optionally. Then size is 15, 17 or 19.
This example uses size 13. 
 

Word no. Name Modbus 
address

1 PCTRLsm 6994
2 
3 PVsm 6996
4 
5 driveStat 6986
6 mfStat 6988
7 motionStat 6990
8 driveInput 6992
9 p_actusr 7706
10 
11 v_act 7744
12 
13 i_act 7686
14 optional data <configured>
15 
16 optional data <configured>
17 
18 optional data <configured>
19 

 
Word 1 .. 4 (PCTRLsm and PVsm)
response from the drive. 
 
Word 5 (driveStat)  indicates the current operating state.
  
Word 6 (mfStat)  indicates the current operating mode.
 
Word 7 (motionStat)  profides information on the motor and the profile generator.
 
Word 8 (driveInput) is used to indicate the status of the digital s
 
Word 9 and 10 (p_actusr) is used to profide information on the current motor position.
 
Word 11 and 12 (v_act) is used to profide information on the current velocity.
 
Word 13 (i_act) is used to profide information on the 
 
Word 14..19 (optional data): parameters can be mapp ed optionally.
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Input register size is 13. Up to 3 output parameters can be mapped optionally. Then size is 15, 17 or 19.

Modbus 
address 

Part 

6994 fix part 

6996 

6986 
6988 
6990 
6992 
7706 

7744 

7686 
<configured> configurable 

part 
<configured> 

<configured> 

Word 1 .. 4 (PCTRLsm and PVsm)  is the implicit parameter channel for write or read parameter 

indicates the current operating state. 

indicates the current operating mode. 

profides information on the motor and the profile generator. 

is used to indicate the status of the digital signal inputs and signal outputs.

is used to profide information on the current motor position.

is used to profide information on the current velocity. 

is used to profide information on the actual current. 

Word 14..19 (optional data): parameters can be mapp ed optionally.  

Input register size is 13. Up to 3 output parameters can be mapped optionally. Then size is 15, 17 or 19. 

is the implicit parameter channel for write or read parameter 

ignal inputs and signal outputs. 

is used to profide information on the current motor position. 
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Description of the input mapping:  
 
driveStat:  
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mfStat:  
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motionStat:  

 
 
driveInput:  

 
 
 

Used Operation Mode in this example: 
 
Operating mode Jog:  
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Operating mode Profile Torque:  

 
 
 
 
Operating mode Profile Velocity:  

 
 
 
 
Operating mode Profile Position:  

 

 
 
 
 
Operating mode Homing:  
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Ethernet configuration in M221 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

IP address of LXM32 UnityID 255 for access 
to IOscanning interace 
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The data exchange is realized with the %WRITE_READ function block of 
SoMachineBasic: 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Memory area in M221 
for Read Data 
%MW100 - %MW112  

Ethernet interface 

Timeout setting 100ms 
on Master side 

Id1 = LXM32 with 
IPaddress 
192.168.100.10 

Memory area in M221 
for Write Data 
%MW200 - %MW212  

Number of words 
tob e transmitted 

Modbus start 
address for Writing 
Data is 0 
 

Modbus start 
address for Reading 
Data is 0 
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With that configuration we can access DriveProfileLexium at the following memory 
areas: 
 
Output data (from PLC to the drive):  
 

Word no. Name Modbus 
address 

PLC address 

1 PCTRLms 6982 %MW200 
2 %MW201 
3 PVms 6984 %MW202 
4 %MW203 
5 dmControl 6974 %MW204 
6 refA32 6976 %MW205 
7 %MW206 
8 refB32 6978 %MW207 
9 %MW208 
10 ACC 1556 %MW209 
11 %MW210 
12 DEC 1558 %MW211 
13 %MW212 
14 optional data <configured> <configured> 
15  
16 optional data <configured> <configured> 
17  
18 optional data <configured> <configured> 
19  

 

Input data (from drive to PLC):   
 

Word no. Name Modbus 
address 

PLC address 

1 PCTRLsm 6994 %MW100 
2 %MW101 
3 PVsm 6996 %MW102 
4 %MW103 
5 driveStat 6986 %MW104 
6 mfStat 6988 %MW105 
7 motionStat 6990 %MW106 
8 driveInput 6992 %MW107 
9 p_actusr 7706 %MW108 
10 %MW109 
11 v_act 7744 %MW110 
12 %MW111 
13 i_act 7686 %MW112 
14 optional data <configured> <configured> 
15  
16 optional data <configured> <configured> 
17  
18 optional data <configured> <configured> 
19  
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Explanation of Sourcecode 

Animation table 
The program can be controlled and monitored via Animation tables. 
 

 
 
 
“Data exchange” shows the data exchange between plc and drive 
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With “HMI” it is possible to control LXM32.  
E.g. by setting HMI_ENABLE the drive enables; HMI_FAULTRESET performs a fault 
reset.  
HMI_OPMODE shows the current mode of operation; HMI_DRIVESTATUS shows the 
current drive status. 
With HMI_HOMINGTYPE it is possible to choose the way homing is performed, by 
setting HMI_HOMING the movement will be started.  
For the other modes of operation it is similar. 
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“HMI_READ/WRITE_PARAMETER” allows to read and write parameters.  
 

 
 
 
 
 
 

Task configuration 
 
The rungs are called in a cyclic task: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameter address 

Data length 

Data 

Start Write data 

Start Write data 
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Status machine 
 
Before explaining the source code it is necessary to take a look to the state machine of 
the drive.  
After switching on the drive a sequence of operating states is progressed through. If the 
drive is ok it goes automatically to state 4. When it is enabled and there is no error it 
changes to state 6.   
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To enable the drive the bit 1 of the drive control byte must be true. We have access to it 
directly via the high byte of %MW204. 
 

 
dmcontrol: 
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The source code corresponding to that is:  
 

 
 
The bits %M10 (HMI_ENABLE), %M11 (HMI_DISABLE), %M12 (HMI_QUICKSTOP) 
and 
%M14 (HMI_FAULTRESET) manipulate the bits in %MW40 instead of %MW200. The 
reason is that drive control is only the high byte of %MW204, the low byte contains the 
mode control. Therefore the drive control is stored in %MW40 and the mode control in 
%MW41. In rung 16 both bytes are merged in %MW204: 
 

 
 
 
An example: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

%MW40 
16#xx02 

%MW41 
16#0013 

%MW42 
16#1300 

SHL(%MW41,8) 

OR 

%MW204 
16#1302 
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The drive status %MW104, mf status %MW105 and the motion status %MW106 contain 
the information of the actual state of the drive.  
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The bit 0 .. 3 (state) in the drive status contains the number of the actual status, the bits 
0 .. 4 (mode) in the mfstat contains the number of the actual operation mode. For the 
HMI only the data in those fields are needed. 
 

 
 
In rung 7 and 8 the values for acceleration and deceleration are initialized with a default 
value.  
 

 
 
 

Operation modes: 
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The left column shows the operation mode, the next column the entry in the mode 
control without the first bit, the toggle bit. This bit appears twice. Once in the 
dmcontrol and once in the mfstat, where it is mirrored. To start an operation mode its 
state has to change. When the toggle bit is false in the mode status it must be set to 
true in the mode control. After receiving the command it changes to true in the mode 
status. To activate the next operation mode it must be set to false. The hexadecimal 
values are: 
 
 
 
 
 
 
Jog   1Fh = 0   001 1111  1   001 1111  = 9Fh 
Homing  06h = 0   000 0110   1   000 0110  = 86h 
   26h = 0   010 0110  1   010 0110  = A6h  
Point to point  01h = 0   000 0001  1   000 0001  = 81h 
   21h = 0   010 0001  1   010 0001  = A1h 
   41h = 0   100 0001  1   100 0001  = C1h 
Velmode  04h = 0   000 0100  1   000 0100  = 84h 
Torquemode  24h = 0   010 0100  1   010 0100  = A4h 
 
 
   
 
 
 
 
 
 
Depending on the operation mode the meaning of the fields Ref32A and Ref32B is 
different. For example in velocity mode Ref32A contains the set speed, in homing it is 
the homing method. 
 
  

ModeCtrl without toggle bit 

toggle bit 
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Homing 
 
The product manual contains detailed information about the operation mode. 
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The source code is very short. A rising edge on %M14 (HMI_HOMING) writes the 
homing type (HMI_HOMINGTYPE) into REF32A (%MD205). Depending on the toggle 
bit in mfstat (MW105:X7) the toggle bit in dmcontrol is set or reset.  
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Profile velocity 
 
The product manual contains detailed information. 
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The velocity mode works in the same way. Now Ref32A contains the set speed. 
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Profile torque 
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The torque mode works in the same way. Now Ref32A contains the target torque 
and REF32B contains the setting of the motion profile for torque. 
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Profile position (point to point) 
 
The product manual contains detailed information. 
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The source code works also in the same way than the other operation modes. Now 
Ref32A contains the set speed and Ref32B the set position. 
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Jog mode (manual mode) 
 
The product manual contains detailed information. 
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The bits %M19 to %M22 are the signals to control JOG mode. For the manual mode 
Ref32A has the meaning of parameter JOGactivate (Modbus 6930). The resulting bit 
combinations to written in REF32A are: 
 
no movement 000 =  0 
move right slow  001 = 1  
move left slow  010 = 2  
move right fast  101 = 5 
move left fast  110 = 6  
 
A rising edge of a push button starts a movement. The falling edge sets REF32A to 
zero, the movement stops.  
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Reading and writing parameter via the implicit para meter channel 
 
In this program example the PLC request or change a parameter value of the slave via 
parameter channel. Every parameter can be addressed via parameter address and 
parameter subaddress. 
 
 
Byte 0 -3 Byte 4 -7 

Control (PCTRLxx)  Parameter 
value 
(PVxx) 

AC reserved  AT Parameter 
sub 
address 

Parameter 
address 
(PAxx) 

 
Byte 0-3:   Control of parameter channel (action control + bus type + 
parameter sub address + parameter address 
 
Byte 4-7:   parameter value 
 
 
 
Control (PCTRLxx):  
 
● The action control AC is placed in the first 4 bits (bit31 to 28) of a request or 
response. 
The AT item contains the bus type that shall be used to decode the ID and the 
parameter sub address. (In this example “Modbus”) 
 
 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

AC reserved   Parameter sub address  

 
15 14 13 12 11 10   9   8 7   6   5   4   3   2   1   0 

Parameter address  

 
- Structure of parameter channel byte 0 – 3. 
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Action control AC:  
 
● The action control AC is used to indicate the action to be performed. 
(Request, or change parameter; WORD or DWORD) 
 
Action  
Control 

Function  Positive response  
identifier 

Negative response  
identifier 

0 No job  0 7 
1 Request (word)  1 7 
1 Request (Dword)  2 7 
2 Change (word)  1 7 
3 Change (Dword)  2 7 
 
- Action control AC and its possible response. 
 
 
● The addressing type identifier AT  is used to describe the coding of the values stored 
in parameter address and parameter sub address. The following coding types can be 
used: 
 
Parameter 
coding 

Bus system  Data 

0 (000) Profibus  Modbus address  
(Parameter sub address = 0) 

1 (001) CANopen  Parameter sub address  
Parameter address 

2 (010) Modbus  Modbus address  
(Parameter sub address = 0) 

 
- Possible bus types. 
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Word no. Name Modbus 
address 

PLC 
address 

1 PCTRLms 6982 %MW200 
2 %MW201 
3 PVms 6984 %MW202 
4 %MW203 

 
Word no. Name Modbus 

address 
PLC 
address 

1 PCTRLsm 6994 %MW100 
2 %MW101 
3 PVsm 6996 %MW102 
4 %MW103 

 
 
 

xxx ms:  
 data from PLC to drive 
(request to drive) 

xxx sm: 
 data from drive to PLC 
(response from drive) 
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