Application Note

FESTO

Simplified Motion Series Control with
Festo PLC through Modbus using Festo
CPX-AP 10-Link Master

This Application Note explains about Simplified Motion Series EPCE
actuator units (EPCE, EPCS-BS, EGSS, ELGS-BS, ELGS-TB, ELGE, EPCS-BS
ERMS) IN/OUT Control, Read/Write Parameters & Read Diag- EGSS
nostic Data. Function blocks are tested and released for Festo

CPX-AP 10 Link Master. Use with other 10-Link Masters not ELGS-BS
tested and on own responsibility. ELGS-TB
This library is intended for common use of CPX-AP-1 10 Link Mas- ELGE

ter and CPX-AP-A 10 Link Master. ERMS

100350




Title covereeeeeeeennee, Simplified Motion Series Control With Festo PLC by Modbus using Festo CPX-AP 10-Link Master

VBISTON wertreeiiieeeiiriteeeeeeeeeitteeeeeeeeessssareeeeseeessssssaeeseesesssssssssessssesssssssseesessessssssssesesssnssssssssesessesssssssseseessenssssssnnns 1.40
D Lo Yol U 14 1=] ¢ 1 1o TSRS 100350
(0T g1 =1 1= 1 AP en
AAULNOT eiiiitiieee et eeertrree e e e eeeesrtteseeeeesessssssaseeeeesesssssaseessesssssssssseeesessssssssaseeesssessssssssesesessssssssssesessnnnnnes Festo
I L A=Y= V7Y KRSt 25.09.2023

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 .

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, 2023)
Internet:  http://www.festo.com


http://www.festo.com/
http://www.festo.com/
http://www.festo.com/

Table of contents

1.1
1.2
1.3
1.4
1.5
1.6

2.1
2.2
2.3

2.4
2.5

3.2

3.3

3.4

3.5

Introduction
Hardware & Software Requirements
Hardware Overview
Topology Overview of Simplified Motion Series with CPX-AP-|-EP
Topology Overview of Simplified Motion Series with CPX-AP-A-EP

Festo CPX-E-CEC-M1-EP PLC IP Address CONfigUIAtion ....cccveeeeeereeeeeeiereeereeeeesneeeeeeseeeeecsseeesesseesesssseesenns
Festo CPX-AP-1-410-M12 |0-Link Master Port Configuration for Activation .......cccceeeeceeeeecceeeeecceeeeeeceeeenne
Software Configuration

Ethernet Module Configuration in FESt0 CODESYS .....uiiiiiieeecteeeeeeeeeeeeteeeeecrteeeeerreeseereeeseneaeessnneesnnns
Adding Modbus SIave ChANNEL .....ueeeieeeieeeeeieecccee et cee e e rre e e e ree e s reae s e seeesesnsaeesessaeesnnseesenns
MaSEEITCPSIAVE 1/O MAPPING «eeecreeereeerieereeereeereeeteeeteeeteeeseeeseeeseeeseseseaeseeesessseessasssesssesssesssssssesssesssesssesssennns
2.3.1 Method —1: Link the I/0 address using Global variable ........ccceeeveeeeeeenieeeieeerreeereeeneeeeveeenens
2.3.2 Method - 2: Link the I/0 address using Program variable ..........ccoeeeeeeeeieeeereeeenreeenreeeneeenveeenens
Import “Festo_SMS_ModbusTCP_Library” into CODESYS Runtime Project......ccccceeeceeeceeeceescreeeecieeecreens
Add “Festo_SMS_ModbusTCP” Library in CODESYS Library Manager......ccceecueeeveeeerreeecreeeeeeseeeseseesesseenns
Festo SMS Modbus Library Function Blocks

Introduction to “SMS_Festo_Advanced” FUNCtion BlOCK.....c..cccuereeeeeriieeiieecieceie et ecree s ee e e e e evaeeas
3.1.1 SMS_Festo_Advanced block 10 interface Tag Details .....ceccueeeereeecerecieeeieeeieeccreeecree e eeee e
3.1.2 SMS_Festo_Advanced block Control Tag DetailS ...cccueeeeereeeeeireeririeecieeeieeeee e e e e cree e eeeenaeee v
3.1.3 SMS_Festo_Advanced block Monitor Tag Details .......eeeeeeeeeeerreeereeieeeeeecreeeecreeeeereeeeeereeeeeeseeens
Introduction to “SMS_Festo_Basic” FUNCLION BLOCK ....ccccuiirviiriieiiieinitinntenseesseeeseeesseeessreesssneessseesssnenns
3.2.1 SMS_Festo_Basic block 10 interface Tag DetailS ...ccveeeeeeeeeeeeireeeeeceeeeeecteeeeereeeeeereeeeeereeeeeenseeees
3.2.2  SMS_Festo_ Basic block Control Tag DELAilS ....ueeeeeeeeeeeecreeeeeeireeeeereeeeecrreeeeereeeeeereeeeeeeseeeesssseeens
3.2.3 SMS_Festo_Basic block Monitor Tag DetailS .....eeeeeeveeeeeeeeeeeereeeeeereeeeecrreeeecreeeeereeeeeesseeesssseeens
Introduction to “SMS_Festo_Intermediate” FUNCtioN BlOCK ..cccuveeeieciieeieeeeeccceee ettt
3.3.1 SMS_Festo_Intermediate block 10 interface Tag DetailS ....eeeevveeeeeeveeeeeceeeeeereeeeeeeeeeeereeeeeeneeeens
3.3.2 SMS_Festo_ Intermediate block Control Tag Details ....ccceeevvereveeerceereeerereeneeeeneteereeeeeeeseee e
3.3.3 SMS_Festo_ Intermediate block Monitor Tag Details ...c.cceevvereveeerneereeereiereeeeeeeeeeeneeeseee e
Introduction to “SMS_Festo_lO” FUNCLION BIOCK ....iiccuieieeteeeecteeeectte et ceee e cvee e s ceee e s eaeee s e evaae e e
3.4.1 SMS_Festo_lO block 10 interface Tag Details .....cccecveeeeeceerieeiieeeeceieeecteesecvee e eeeeee s e veeeeeevneeas
3.4.2 SMS_Festo_ 10 block Control Tag Details ...ceeceeeeeueerreereeereiereeteeieeneeeseee st eeeeeeseeeseneeseneeseneens
3.4.3  SMS_Festo_ 10 block Monitor Tag DEtails ..eeccecveeeeeerveeeeeireeeeereeeeeereeeeerreeeeeereeeseseaeeesessesessseees
Introduction to “SMS_Festo_Parameter” FUNCEION BlOCK ....cviieieicvieinriienriieiceecceecseecsreessveesseessneessvneenn
3.5.1 SMS_Festo_Parameter block 10 interface Tag Details .....cceveeeveeeeeeeeeeeeereeeeeereeeeeeeeeeeecreeeeeeeeeens
3.5.2 SMS_Festo_Parameter block Control Tag Details ....ueeeeeeeeeeeeeueeeeeceeeeeereeeeecreeeeeereeeeeereeeeeenseeens
3.5.3 SMS_Festo_Parameter block Monitor Tag DELAilS .....eeeeeereeeeeeieereeeeieeeeeirreeeeereeeeeeeeeeeereeeeeeseeens
3.5.4 Diagnosis code details of Simplified MOtion SEries ....ccccuereveerrveerreerreereterereeenetenreeeseeeseeeeeeees

16
16
19

23

23
24

26
28



Configuring Channel Input and Output in CODESYS

Configuring the Reflnput & RefOutput Interface Tags of Function BlockS......cccvevevvereveeenveeenneencneennneeennnees
Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Configuring the SMS_Festo_Advanced Function Block Input & Output Interface TagsS....cccceeveecveereveeennen.
Configuring the SMS_Festo_Basic Function Block Input & Output Interface Tags....cccceeveeeceeeceereeeeennenn
Configuring the SMS_Festo_Intermediate Function Block Input & Output Interface Tags......ccccvueeerveeenen.
Configuring the SMS_Festo_lO Function Block Input & Output Interface Tags......ccceeveeerrveerreerseerereeeenees
Configuring the SMS_Festo_Parameter Function Block Input & Output Interface Tags.....cceceereeerereerennens
Important Operating Details of SMS

Control Tag Operation dELailS......cceievueerreernieriieriieeeerreeestesseeseeeseseesseeessseessseessssessssesssseessssessssessssesssses
POSITION ValUE OPEIAtION...iicctieicieecieeciteeeiteeecteseteseteeesteesstaeseseeseseeessbaesssaesssessasesssssessssassnseesssessnssesnsesens
Sample Code

[Tl SEEUP cuvteeeieittee ettt ctr e e e ree e s e st e e s s eee s esaaae s e saeesesssaeessssaaesassaeeeesssaeessnsseessnsseaeessssneesans
Actuator unit Homing with Stroke det@CtioN ...eiccveiiieciee ettt ceereeeceeseee e eesree e e sseeeeenns
Actuator Unit MOVE t0 INWAIAS ..c...cvivviviiriiiiiiiiititcrctterct ettt r st st saesse st esaesnesnas
Actuator unit MOVE t0 OUIWATAS......ocueveriiiiiiriiititircttrcrct ettt er s st esaesse s s esnesnesnas
Actuator unit Move t0 INtermMediate.....cociiviiiiiiiiieeereereereee ettt
Sample Code Description for Move The Axis to Multiple Intermediate positions .......ccceeeeeeeeeeceerceeeennen.

Technical appendix

Find Modbus Address Details for Simplified Motion Series actuator unit Connected Port ......cccceecvveennnne

51
51

55
55
61
67
73
78

84
84
84

85
85
87
89
90
91
92

94



1

Introduction

Introduction

This application note demonstrate the controlling of Simplified Motion Series like EPCE, EPCS-BS, EGSS, ELGS-
BS, ELGS-TB, ELGE, ERMS with Festo PLC through Festo CPX-AP |0-Link Master. The Library has five function
block variants based on its function.

The “SMS_Festo_Advance” includes to access all advanced parameters and it is capable to control the motion
system like IN & OUT function, Error reset, Enable power stage of drive, Parameters read & write, Also to read

the

diagnostic data from the drive unit.

The “SMS_Festo_Basic” has access to few mandatory parameters and process data parameters.
The “SMS_Festo_Intermediate” has basic function to control the actuator IN & Out movements and also access

the

Intermediate function Parameters.

The “SMS_Festo_l0” has only basic function to control the actuator IN & Out movements.
The “SMS_Festo_Parameter” has only the acyclic parameters read and write function.

SMS_Festo_Advanced 0

Festo SMS ModbusTCP.SMS Festo Advanced
—{EN - - - ENO
—RefINPUTS RefOUTPUTS
—byDeviceAvailable XxEnabled
—%Enable ®WritelActive
—byModuleNumber xWriteDone
—byChannelNumber XReadActive
—xReadAll xWriteAllDone
—xWritelll ®ReadAllDone
—{xMoveIN xStateln
—xMoveIntermediate xStateIntermediate
—xMoveOut xStateOut
—xQuitError xStateMove
—{xPowerSMS xStateDevice
—xExecuteReference xError
—xStoreParameters uiLocalError
— xReadDiagnosticData aErrorCode
—xResetCounterMileage diCurrentPosition
—xEnableFileHandling diCurrentSpeed
—xExecuteFileHandling diCurrentForce
—xFactoryReset diDDTemperature
—AxUserInterfacelock diDDCurrent
—bySpeedOut diDDVoltage
—ApySpeedIN diDDCyclesTotal
—SpyForce diDDCycle=SinceReset
—AxReferenceDirection diDDMileageTotal
—diStartPressPosition diDDMileage=sSinceReset
—A4iIntermediatePosition diNumOfStorageOperation
—diEndPosition
—AxhutoStorelctive
—ModbusSlave
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SMS_Festo_Basic_0

bbbl bl lhlll

Festo SMS ModbusTCP.SMS Festo Basic

EN ENO
RefINPUTS RefOUTPUTS
byDevicelAvailable xEnabled
xEnable XWriteActive
byModuleNumber XWriteDone
byChannelNumber xReadActive
xReadRll xWriteAllDone
—xWritelAll xReadAllDone
xMoveIN x5tateln
xMoveIntermediate xStatelntermediate
®MoveOut x5tateQut
—xQuitError xStateMove
xPowerSMS xStateDevice
xExecuteReference xError
xS5toreParameters uilocalError
xUserInterfacelock aErrorCode
bySpeedOut diCurrentPosition
bySpeedIN diCurrentSpeed
byForce diCurrentForce
xReferenceDirection diNumOfStorageOperation
diStartPressPosition
diIntermediatePosition
diEndPosition
xAutoStoreActive
ModbusSlave
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Intr

oduction

SMS Festo_Intermediate_0

Festo SMS ModbusTCP.SMS Festo Intermediate
—EeN - - ENOH—
—RefINPUTS RefOUTPUTS [~
—byDeviceAvailable XxEnabled [~
—xEnable XWriteActive [~
— byModuleNumber xWriteDone [~
—byChannelNumber XReadActive [~
— xReadAll XWriteAllDone —
—xWritelAll xReadRl1Done [~
—xMoveIN xStateln—
—xMoveIntermediate x5tateIntermediate [
—xMoveQut xStateQut —
—®%QuitError xStateMove —
—SpySpeedOut xStateDevice [
-iibySpeedIH XError —
—diIntermediatePosition diCurrentPosition [~
—“ModbusSlave

SM5_Festo_Parameter_ 0

SMS_Festo_I0_0

Festo SMS ModbusTCP.SMS Festo IO

EN ENO
RefINPUTS Re fOUTPUIS
¥Enable xEnabled
xMoveIN xStateln
¥MoveIntermediate xS5tateIntermediate
xMoveOut xStateOut
xQuitError xStateMove
xStateDevice

xError

EN

RefINPUTS
byDeviceAvailable
xEnable
byModuleNumber
byChannelNumber
xReadAll
XWriteRll
xQuitError
xPowerSMS
xExecuteReference
xS5toreParameters
xReadDiagnosticData

—xResetCounterMileage

xEnableFileHandling

—xExecuteFileHandling

e b bl be bl b b b |

xFactoryReset
xUserInterfacelLock
bySpeedOut

bySpeedIN

byForce
X¥ReferenceDirection
diStartPressPosition
dilntermediatePosition
diEndPosition
xRutoStoreActive
ModbusSlave
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Festo_SMS ModbusTCP.SMS Festo Parameter

ENO

¥xEnabled
XWriteActive
¥WriteDone
xReadActive
XWriteAllDone
XReadAllDone

xError

uiLocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileagesSinceReset
diNumOfStorageOperation

Note

e 2

e This application note shows how to use function block with Festo CPX-AP |0-Link Master. The
function blocks are tested and released for this 10-Link Master.

o Compatibility with other IO-Link Masters is not tested and released. Use of function blocks with

different 0-Link masters is on own responsibility.

e This Application note is common for both CPX-AP-l and CPX-AP-A |0 Link Masters. So it is men-
tioned as “CPX-AP 10 Link Masters”.
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Introduction

1.1 Hardware & Software Requirements

Device Name Part Number Version Soft- Device Type
ware/Firmware

Any Simplified Motion Series Latest Hardware

(EMCS-ST, EGSS-BS, ELGS-TB/-

BS, ELGS-TB, ERMS, EPCS-BS &

EPCE-TB)

Festo |0-Link Master CPX-AP-1-410L-M12 Latest Hardware

Festo CPX-AP-1 Head Module CPX-AP-1-EC-M12 Latest Hardware

CPX Module Connecting Cable NEBC-D8G4-ES-0.3-N-S-D8G4-ET Hardware

CPX Module Power Cable NEBL-M8G4-E-5-N-LE4 Hardware

Festo PLC CPX-E-CEC Version Free Hardware

Festo SMS V2.2 Library SMS V2.2 Software

Festo CODESYS - V3.5 SP15 Patch 4 | Software
and above

Festo Automation Suite Latest Software

Internet Explorer Latest Software

Table1.1: 1

1.2

Hardware Overview

Components/Software used

Electric cylinder unit EPCE-TB

Controller housing

surface”
Integrated drive EMCS-ST

Product labelling

Slot for profile mounting

[=][~][e]=]=] [F]=]-]

fastening
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Warning symbol "Attention! Hot

Thread and centre hole for direct

Through-hole for direct fastening

LED display Menu
(Speed Out, ..., Demo)

LED parameter display
LED display C/Q
Power voltage connection [power]

Logic voltage and digital 1/0 or
[0-Link [Logic] connection
Pushbutton actuator (right arrow)

Pushbutton actuator (Edit)
Pushbutton actuator (left arrow)
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1.3 Topology Overview of Simplified Motion Series with CPX-AP-I-EP

Eercotaten Festo CPX-E PLC
¥
Tar
az| W

NETGEAR

== Ethernet Connection CPX-AP-1-410

AP Connection
10 Link Connection

CPX-AP-I-EP

9 Note

e Topology overview may change depend on user CPX-AP-I expansion modules. The above struc-
ture shown for demonstration.
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1.4 Topology Overview of Simplified Motion Series with CPX-AP-A-EP

Work Station Festo CPX-E PLC

FESTD

NETGEAR FS108

CPX-AP-A-410L

_0le 1 ®

o S

e .
== .
&sl0L

D/\ m
—
v

1 er

Vilg-[| |
] @D y Simplified Motion Series

e [ 1

1elel
CPX-AP-A-EP

Ethernet Connection
AP Connection

10 Link Connection

|

9 Note

e Topology overview may change depend on user CPX-AP-A expansion modules.
The above structure shown for demonstration.
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1.5 Festo CPX-E-CEC-M1-EP PLC IP Address Configuration

Note

The IP address of the PLC can be configured in two methods. One is using the rotary switch for
192.168.1.xxx series & another one is using the Festo field device tool for any IP series.

This chapter explains how to configure the IP address of the CPX-E-CEC-M1-EP PLC using the Festo Field Device
Tool.

Step-1

Festo Automation Suite

App
Search work and web

L Festo Automation Suite - See work and

web results

festo automation suite download
festo automation suite manual

festo automation suite software
download

festo automation suite plugins
festo automation suite handbuch
festo automation suite - plug-in

L festo automation suite tutorial

Folders

£ Festo Automation Suitel NG

1. Click the “Search” button on Taskbar.
2. Enter “Festo Automation Suite” in search box or user can navigate to Start » Festo Software » Festo Au-

tomation Suite
3. Click the software to open it.

Page 10 of 94 Application Note — Simplified Motion Series with Festo PLC by Modbus and CPX-AP-| |0-Link Master — 1.40



Introduction

Step-2

9 Note

e Make sure the PLC and work station communication cables are connected as shown in Chap-

ter—1.3.
A - o x
AUTOMATION SUITE FESTO
Recent Projects How Do You Want to Start?
[ 5 Last Used Project Always Perform This Action on Startup
Open the last used project to continue working
D New Project Always Perform This Action on Startup
Create a new project for setting up device parameters or programming a controller
& Import Data
Import device data from a project archive or a dimensioning software like e. g. PositioningDrives or Handling Guide Online
Q Device SCE n Always Perform This Action on Startup
Scan for Festo devices in the network without creating a project [
g Install Device Plug-ins
Install device specific plug-ins in order to use the devices in a project
Browse Local Files mm lnctall FANCCVE
J
AUTOMATION SUITE - Q o 3 = @ &
New Project FESTO
Device Scan
Device Name e o > CPX-E-CEC-M1-EP
Status Device Name Device Type Address Subnet Mask Firmware CPX-E-CEC-M1-EP
192.168.0.1
I Q@ » CPXECECMIEP CPX-E-CEC-M1-EP 192.168.0.1 2552552550  2.2.14-124bfd90e.20211125
a
N
T
w ¥l al
O —
< Actions Network Settings
DHCP Enable \T
Address: 192.168. 0 . 1 |4EES
Subnet Mask: | 255 255 . 255 . o
Gateway: 0.0 0.0
DNs 0.0.0.0
Activate New Settings
New Project | Cyclic diagnosis activated Festo Automation Suite V26,0481

1. Select the “Device Scan”.

Select the CPX-E-CEC-M1-EP PLC from the connected device list in Festo Automation Suite.
Select “Network Settings” option from the right side menu.

Enter the “IP address” of the PLC.

Enter the “Subnet Mask” of the PLC.

Click “Activate New Settings” to confirm the configuration.

S

9 Note

e After the new IP address configuration, power restart the PLC once to activate the new static
IP address.

Application Note — Simplified Motion Series with Festo PLC by Modbus and CPX-AP-I 10-Link Master — 1.40 Page 11 of 94
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1.6 Festo CPX-AP-1-410-M12 10-Link Master Port Configuration for Activation

Step-1

Connect the communication cable in X2 port. Make sure the communication cable is directly connected with
workstation & avoid ethernet hub’s.

Step-2
' Festo Automation Suite
App
Search work and web

Festo Automation Suite - See work and

web results
festo automation suite download
festo automation suite manual

festo automation suite software
download

festo automation suite plugins
festo automation suite handbuch
festo automation suite - plug-in

L festo automation suite tutorial

Folders

£ Festo Automation Suitel &

1. Click the “Search” button on Taskbar.

2. Enter “Festo Automation Suite” in search box or user can navigate to Start » Festo Software » Festo Au-
tomation Suite

3. Click the software to open it.
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Step-3

A - o x
AUTOMATION SUITE FESTO
Recent Projects How Do You Want to Start?
‘ Last Used Project Always Perform This Action on Startup
Open the last used project to continue working
D New Project Always Perform This Action on Startup
Create a new praject for setting up device parameters or programming a controller
Import Data
‘il Impertpdewta data from a project archive or a dimensioning software like e. g. PositioningDrives or Handling Guide Online
Q Device Scan Always Perform This Action on Startup
Scan for Festo devices in the network without creating a project [
g Install Device Plug-ins
Install device specific plug-ins in order to use the devices in a project
mm lm~eall FANCCVC
___ AUTOMATION SUITE £ - o x
= ewbroec f Q @ FESTO
Device Scan
Device Name e o > | apliec
Status Device Name Device T Address Subnet Mask Firmware AP-I-EC
= \/ 169.254.29.16
I o b ap_i_ec AP-I-EC 169.254.29.16 255.255.0.0 1.6.3-8b3954211.20230508
LN ]
< Actions Network Settings
DHCP: Enable \T
Address: 192 .168. 0 . 2 <3
Subnet Mask: 255 . 255 . 255 0
Gateway: 0.0.0.0
DNs 0.0.0.0
Activate New Settings
New Project | Cyclic diagnosis activated Festo Suite V2.6.0.481
1. Select the “Device Scan”.
2. Select the CPX-AP-I-EP from the connected device list in Festo Automation Suite.
3. Select “Network Settings” option from the right side menu.
4. Enter the “IP address” of the Module.
5. Enterthe “Subnet Mask” of the Module.
6. Click “Activate New Settings” to confirm the configuration.

9 Note

o After the new IP address configuration don’t power restart the CPX-AP-I module to avoid the
new dynamic IP address.

Application Note — Simplified Motion Series with Festo PLC by Modbus and CPX-AP-I 10-Link Master — 1.40 Page 13 of 94
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Step-4

The web server configuration shows connection details of connected modules, Description of module, Firmware
details, Serial number & Product key. As per this application note we have connected two number of modules.

Terminal - AP-I-EP xw
¢ 1921«10 C || Q Suchen
AP--EP AP EtherNetiP ~ Configuration « System ~ FESTD
Terminal
| Signin
° s i i
= == <
siot  Module Code  FWversion Serial Productkey Identity Diagnosis
1 CPX-AP-EP-M12 8323 120 0x000044AF OK
o 2 CPX-AP-1-4I0L-M12 8201 113 0100006524 3S7PNQQDVRK € No Device (0x080a0129)
1. Openinternet browser and type the IP address of the CPX-AP-I-EP module.
2. Enter the “Username” as admin in Sign-in pop-up window.
3. Enter the CPX-AP-I-EP product key as password. Product key is available in module name plate.
4. Press “Signin” button on Sign in pop-up window.
5. Select the CPX-AP-I-410L-M12 I0-Link module where the SMS control unit is connected.

Step-5

User has to do the below configurations for the 10-Link port where SMS control unit is connect.
Assign the parameter as like below green highlighted to activate an 10-Link port.

2 CPX-AP-1-410L-M12 8206 156 0x0000DDA3 38TPP8J63CB OK
AP
Idfinstance Parameter Startup Value

AEEEY Satuplmositoringlleadl=uppil(EERZRVDE yes Load supply menitering active, diagnosis suppressed in case of switch-off ~

20049:1 MNominal Cycle Time (Port 1) yes as fast as possible -
20049:2 Nominal Cycle Time (Port 2 yes as fast as possible -
20049:3 Nominal Cycle Time {Port 3) yes as fast as possible -

20050:1 Enable diagnosis of |0-Link device lost (Port 1) yes
20050:2 Enable diagnosis of 10-Link device lost (Port 2)  yes
20050:3 Enable diagnosis of |0-Link device lost (Port 3)  yes

20071:1 Port Mode (Port 1) yes DEACTIVATED -
20071:2 Port Mode (Port 2) yes DEACTIVATED -
20071:3 Port Mode (Port 3) yes DEACTIVATED -

20072:1 Validation & Backup (Port 1) yes No Device check ~

Once port activation completed successfully feedback parameters update the port status as highlighted in yel-
low and pink highlighted parameters for inactive port feedback values.
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35 20074:0 Port status information (Port 0)

36 20074:1 Port status information (Port 1)

39 200750 Revision ID (Port 0)

40 200751 Revision ID (Port 1)

43 20076:0 Port transmission rate (Port 0)

44 20076:1 Port transmission rate (Port 1)

47 20077:0 Actual cycle time in 100 us (Port 0)
48 200771 Actual cycle time in 100 us (Port 1)
51 20078:0 Actual VendorID (Port 0)

52 20078:1 Actual VendorlD (Port 1)

55 20079:0 Actual DevicelD (Port 0)

56 20079:1 Actual DevicelD (Port 1)

59 20108:0 InputDataLength (Port 0)

60 20108:1 InputDataLength (Port 1)

Introduction

OPERATE

-
~

com2

28

310

403

INI

Select the variant as per the 10-Link device Inputs and outputs

20108:3 InputDatalength (Port 3) |
20108:0 OutputDatalength (Port 0)

20109:1 OutputDatalength (Port 1) |
20109:2 QutputDatalength (Port 2) I
201093 OutputDatalength (Port 3) I

CPX-AP-I-410L-M12 Variant 8
CPX-AP-I-410L-M12 Variant 8 OE
-AP- - ariant
CPX-AP-I-410L-M12 Variant 4
CPX-AP-I-410L-M12 Variant 4 OE
CPX-AP-I-410L-M12 Variant 16
CPX-AP-I-410L-M12 Variant 16 OE
CPX-AP-I-410L-M12 Variant 32
CPX-AP-I-410L-M12 Variant 32 OE

I

CPX-AP-I-410L-M12 Variant 2 w

Note

e 2

o CPX-AP-I-410L- M12 Variant 2 has been selected since Simplified motion Series requires 2 Byte

inputs and outputs.

e Variants ending with OE will not allow the host controller to control module outputs.

Application Note — Simplified Motion Series with Festo PLC by Modbus and CPX-AP-I 10-Link Master — 1.40

Page 15 of 94



Software Configuration

2 Software Configuration

21 Ethernet Module Configuration in Festo CODESYS

Step-1
Devices &R
=3 Untitled1 -
=& Devi%u’xf-mcﬁlﬁ’) o
= 80 pLClogc
= € Application &
ﬂ Library Manager B
[8) pLc_PrG (PRG) B Paste )
= @ Task Confiuration 5| Dace (@ Add Device X
= & MainTask (IEC-Tasks) s
&) picpre 2 Properties... Name IEv\ernet
& PLC_Diagnosis (PLC-Diagnosis) 15 Add Object » Action
B.’. CPX_E_System (CPX_E_System) ) Add Folder... (® Append device Insert device Plug device O Update device
7% EtherNet_IP_Device (E! De Tck
2 SoftMotion General Axis Pool Add " String for a full text search | vendor | <l vendors> v|
Update Device...
_']" Edit Object Name Vendor Version Description
Edit Object With... Fiekdbnmes
+ - pei EtherCAT
Edit 10 mapping = H Ethernet Adapter
Import mappings from CSV... Ethernet 35 - Smart Software Solutions GmbH ~ 3.5.15.0  Ethernet Link.
Export mappings to CSV... E ] 3s- fitv i Gmbt 3.5.16.0  EthemetLink.
& Online Config Mode... Ethernet 35 - Smart Software Solutons GmbH  3.5.17.0  Ethemet Link.
+ & EtherNet/IP
Reset Origin Device [Device] % £} HomeaBuding Automation &
Simulation * 1 Profinet 10
Group by» [A Display all versions (for experts only) [] Display outdated versions
Name: Ethernet
Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter,
Home&Building Automation
Version: 3.5.16.0
Order Number: -
Description: Ethernet Link.
&2 Devices | [} POUs

Append selected device as last child of
Device

©  (You can select another target node in the navigator while this window is open.)

ol Add Device | Close |

Select the “Device” folder with PLC model name & right click.

Select “Add Device” from the right click menu.

Select “Display all versions(for experts only)”

Explore the “Fieldbuses” folder from Add Device window.

Explore the “Ethernet Adapter”

Select “Ethernet” module from Ethernet Adapter. (subject to user's preferred version)
Click “Add Device” button from add device window.

Nowmkwhe
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Step-2

Devices - o X

=3 Untiteds ) 1%

=@ Device (CPX-E-CEC-M1EP) 4
=B PLc Logic &
= ¥ Application
.ﬂ Library Manager
[5] pLc_PRG (PRG)
= @ Task Configuration
= @ MainTask
&) pLc_PRG
é’ PLC_Diagnosis (PLC-Diagnosis)
Bz cex__system (cPx_E_system)
ﬂ‘] Ethernet (Ethernet)
7 EtherNet_IP_Device (EtherNetIP Device)
A SoftMotion General Axis Pool

U wWN -

Step-3

B0 Device x| [ Ethenet

Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

Task Deployment

Status

Information

Software Configuration

Smmmk‘x/{ Device ~

IP-Address:

localhost

Gateway

[0033] (active)

Device Name:
CPX-E-CEC-M1-EP

Select Device

Select the network path to the controller:

= #j. Gateway-1(scanning...)

[ [cPx-E-cEC-M1-EP[0033] o

Device Name e tietiork
(CPX-E-CECMIL

Device Address:

0033

Wink

Block driver:
UDP

of
channels:
16

Serial number:
357PMVZQKL2

Target ID:
103D 5C52

Target Name:
CPX-E-CEC-M1EP

Target Type:
4102

) K ; 0K Cancel

Double click the “Device (CPX-E-CEC-M1-EP)” from the device list.
Select the “Scan Network” from the Communication setting tab.
Click “Scan Network” from the select device window.
Select the active PLC from the scan list.

Click “OK” to confirm the selected PLC path.

dow Help

Application [Device: \/t] b

RO . Y a X =G o |HE
; E}] MainProgram 'ED Device X \
Communication Settings Scan Network...  Gateway ~ Device ~ v -
Applications
.
Backup and Restore
Files . ° .
Gateway
Log
v|  [w0301.8003] (active) v
PLC Settings IP-Address: Device Name:
localhost CPX-E-CEC-M1-PN
PLC Shell f
Port: Device Address:
| 1217 0301.B005
Users and Groups
CODESYS % Target ID:
Access Rights 103D $C50
_ Warning: An application 'Application’ is currently in RUN mode on the PLC. As Iasgza Type:
Symbol Rights there is no matching compile information, this existing application needs to be 1
replaced.
TargetVendor:

Task Deployment

Status

Click 'Yes' to download the latest code or 'No' to abort.

Yes

No Details...

Information '

Festo AG Co.KG

TargetVersion:
3.5.12.50

1. Click the Log IN button from tool bar or user can select the Log IN through short cut key Alt+F8.
2. Click “Yes” option on pop-up window.

Step-4
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Software Configuration

Devices v 3 X | [0 Device '[{J Ethernet x
=3 Untitleds hd
= i General
Device [connected] (CPX-E-CEC-M1-67) Iterface [0 |
= 8l PLC Logic ——
= Application Leg 1P address (3277, 0 /8 » 4 ‘
) Library Manager Son Subnet mask [5.0 .0 .0
[E] pLc_PrG (PRG) r "
Default gateway [0 .0 .0 . 0|
= @ Task Configuration Ethernet Device I/O Mapping -
=& MainTask [] Adjust operating system settings
&) pLc_PRG Ethernet Device IEC Objects Network Adapters x
& PLC_Diagnosis (PLC-Diagnosis)
BZ CPX_E_System (CPX_E_Syster Information Interfaces
[ Ethernet Ethernet) Name Description 1P address

7 EtherNet_IP_Device (EtherN ) e

3 SoftMotion General Axis Pool

eng 0.0.00

ecat 0000

eoe 0.0.00

ethd 192.168.1.51

IP address 127.0 .0 . 1]

Sine: meek B U0 0
|

Default gateway 0.0 .0 .0

MAC address 00:00:00:00:00:00

[ Cancel
1. Double click the “Ethernet” module created in step — 1.
2. Click “General” in Ethernet window.
3. Select browse button of Interface option.
4. Select “lo” (Local Network Adapter) from network adapters window.
5. Click “OK” button to confirm the selection.
Step-5
@ Add Device X
Devices v 3 X
=) Untitled1 - Name | Modbus_TCP_Master
= ED Device (CPX-E-CEC-M1-EP) Action
=) _!]-u ZC Logic o @ @ Append device () Insert device (O Update device
,,.” Library Manager [Sumg for a ful text search ] Vendor | <Al vendors> v
|E] PLC_PRG (PRG) = —)
- E Task Configuration L Name Vendor Version Description
= & MainTask (IEC-Tasks) - 1 Fieldbuses
@] PLC_PRG = w8 Modbus
& PLC_Diagnosis (PLC-Diagnosis) =/ W8 Modbus TCP Master ¢
Bz cex__system (cPx_E_System) [T Modbus TCP Master 35 - Smart Software Solutions GmbH [ 3.5.16.0 | A device that we
(4 Ethernet (Ethernet) % Cut + W8 ModbusTCP Slave Device
7 EtherNet_IP_Device (EtherNetlP [ gy Copy
2 SoftMotion General AxisPool |
X Delete
(& Properties... 1< | R
[4] Group by category [] Display all versions (for experts only) [] Display outdated versions
£ Add Object »
G Add Folder... 9 Vemdor 3 - Smart Sofware Sokstons GebH
Add Device... Categories: Modbus TCP Master
w = Version: 3.5.16.0 §
Update Device... Ovdernumber » -
_i- Edit Object Description: A device that works as 2 Modbus Master on Ethernet. -~
Edit Object With...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV... Aopend sticce Gevice: as Wt il o
%  Online Config Mode... Ethernet
Reset Origin Device [Device] @®  (You can select another target node in the navigator while this window is open.)
Sim]nlation mm Close

Right click the “Ethernet” module.

Select the “Add Device” option from right click menu.

Select the “Append device” from add device window.

Explore the “Fieldbuses” folder & explore the Modbus folder.
Select “Modbus TCP Master” module as shown in above picture.
Click “Add Device” button from add device window.

owmpEwNe

Step-6
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Software Configuration

Devices v 2 x -
= — - @ Add Device X
= ED Device (CPX-E-CEC-M1EP) T
% ﬂl] PLC Logic Name |Modbus_TCP_Slave
= £ Avplication Acton
@) Lbrary Manager (@ Append device () Insert device (O Update device
(8] PLc_PRG (PRG) - -
= ﬁ Task Configuration »S'umg for a full text search | Vendor | <Al vendors> v
- @ E"T& (IEC-Tasks) Name Vendor Version Description
PLC_PRG -
6‘ PLC_Diagnosis (PLC-Diagnosis) ? :t:.vs
[ cpx_£_system (cPx_E_System) "5 it Modbus TCP Slave
e @ ethernet Ethemet) - (@ Modous TCP Slave 35 - Smart Software Solutons GmbH ~ 3.5.3.0 A generic Modbus ¢
L (8 Modbus TCP_Master (Modbus TCP Master| 4 Cut @ Modbus TP Slave 35 - Smart Software Solutions GmbH ~ 3.5.7.0 A generic Modbus ¢
’:: EtherNet P _Device (EtherNetlP Device) iy ¢opy @ Modbus TCP Slave 35 - Smart Software Solutions GmbH  3.5.15.0 A generic Modbus ¢
Suftotin Generel Aok Rocy Paste () Modbus TcP Slave [ 35 - Smart Software Solutions GmbH__| 3.5.16.0 A generic Modbus ¢
K Delete _:ﬂ Modbus TCP Slave 35 - Smart Software Solutions GmbH 4.1.0.0 A generic Modbus ¢
Properties... < - >
{3 Add Object [ Group by ci IE Display all versions (for experts only) [[] Display outdated versions
i LD Add Folder... @  Name:Modbus TCP Slave
S - Vendor: 35 - Smart Software Solutions GmbH
\/ I Add Device... C Modbus TCP Slave
Update Devncen'f‘? w 3'5|' 16"? §’
_]" Edit Object ?ucri;ﬁan:AgenencModms device that is configured as Slave for a Modbus Y
Edit Object With... ]
Edit |0 mapping
Import mappings from CSV...
Export mappings to CSV...
%  Online Config Mode... m_s:‘l:e:_t:;;\:u a5 fast clild of
Reset Origin Device [Device] @  (You can select another target node in the navigator while this window is open.)
< > Simulation i
) A Add DEvice Close
1. Select “Modbus_TCP_Master” module & right click which created in step -5
2. Select “Add Device” from right click menu.
3. Select “Display all versions(for experts only)”
4. Explore the “Modbus TCP Slave” from fieldbuses list and select the "Modbus TCP Slave" module
based on the Modbus TCP Master version.
5. Click “Add Device” to confirm the configuration.
Step-7
Devices Va 7 Device | |_7ﬂ Ethernet < [jj Modbus_TCP_Slave X | m Modbus_TCP_Master |
=3 Untitleds I
=B Device (CPX-E-CEC-M1-EP) RN G Modbus TCP
= Bl pLcLogic Modbus Slave Channel Slave IP address 192 .168. 1 . 2

E o Application
m Library Manager
[5] PLc_PrG (PRG)
= @ Task Configuration
=& MainTask
&) pLc_PRG
é‘ PLC_Diagnosis (PLC-Diagnosis)
2 cpx_E_system (cPX_E_System)
= Lﬁ Ethernet (Ethernet)

A SoftMotion General Axis Pool

s [ﬂ Modbus_TCP_Master (Modbus TCP Master)
Eﬂ Modbus_TCP_Slave (Modbus TCP Slave)
\-'(EtherNet_IP_Device (EtherNetIP Device)

Status

Information

Modbus Slave Init
ModbusTCPSlave Parameters

ModbusTCPSlave IEC Objects

Response timeout (ms) 1000 4 ‘
Port

i

1. Double click the “Modbus_TCP_Slave” module which created in step — 6.

2. Select “General” tab.

3. Enter the CPX-AP-I-EP IP address in Slave IP address field.

2.2 Adding Modbus Slave channel

Step-1
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Software Configuration

B vevce | ) Etemet ' Hodbus TP Slave x| (] Modbus TCh Master |
| General \‘ Name AccessType  Tigger ~ READ Offset  Length  ErorHandling WRITEOffset  Length  Comment
Modbus Slave Channel A
I \“/
Modbus Slave Init
| ModbusTCPSlave Parameters
‘. ModbusTCPSlave IEC Objects
| status
Information
MoveUp | Move Dovn | = Add Channel... Delete... Edit...

1. Select “Modbus Slave Channel” from Modbus TCP Slave configuration window.
2. Click “Add Channel” button to add the new connection channel.

Step-2

Modbus Channel X

Channel

Name |Channe| 0 |

Accesstype Read Holding Registers (Function Code 3) L
Read Coils (Function Code 1) -

Trigger Read Discrete Inputs (Function Code 2)
Read Holding Registers (Function Code 3)
Comment Read Input Registers (Function Code 4)

Write Single Coil (Function Code 5)
READ Register | Write Single Register (Function Code 6)

Offset

Length
Error handling Keep last value v
WRITE Register

Offset 0x0000

Length 1

conc

1. Click “Access type” drop-down menu.
2. Select “Function Code 23” for read/write multiple registers value

Step-3

Page 20 of 94 Application Note — Simplified Motion Series with Festo PLC by Modbus and CPX-AP-| |0-Link Master — 1.40




Register

Offset (bit) Bit length

Software Configuration

Module Channel Datatype Name
Outputs
0 0 16 2 0 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 0 \\
~
1 0 16 2 1 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 1 \\
~,
~,
=2 0 16 2 2 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 2 \‘
3 0 16 2 3 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 3 SMS Connected in
_w Port Number - 0
Inputs -
Cd
H -
= 5000 - 0 16 2 0 USINT[2] Module 2 - CPX-AP-I-4I0L-M12 - Port 0 %
: a
E 50013 0 16 2 1 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 1
t o
H 5002: 0 16 2 2 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 2
4 °
E 5003 : 0 16 2 3 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 3
: B
: o
E 5004 3 0 8 2 4 USINT Module 2 - CPX-AP-I-410L-M12 - Port 4 - PQI
a
5004 : 8 8 2 5 USINT Module 2 - CPX-AP-I-410L-M12 - Port 5 - PQI
.
5005 : 0 8 2 6 USINT Module 2 - CPX-AP-I-410L-M12 - Port 6 - PQI
- »
s B
= 5005 e 8 8 2 7 USINT Module 2 - CPX-AP-I-410L-M12 - Port 7 - PQI
2 .
H . Modbus Channe
I
"_ “ Channel
R
0 % Access type Read/Write Multiple Registers (Function Code 23) ~
B °
5 % Trigger cydc v| crdetimems)  [100
) L)
. by C t
A ,.' omment [ |
kS Ty ey READ Register
LY " s e e s “]
o [ m——
Eror handiing | Keep last value . Enter the Length
e, in Word Size
e, WRITE Register L
g e e > - -]
e e
conce

Enter the Modbus input register address & length.

2. Enter the Modbus output register address & length.
3. Click “OK” to confirm the Modbus channel configuration.
Step-4
Modbus Channel X
Channel
Name [Channel 1 J
Access type Read Holding Registers (Function Code 3) &
T Read Coils (Function Code 1)
D095y Read Discrete Inputs (Function Code 2
Read Holding Registers (Function Code 3
Comment Read Input Registers (Function Code 4) )
Write Single Coil (Function Code 5)
READ Register Write Single Register (Function Code 6)
Write Multiple Coils (Function Code 15)
Offset Write Multiple Registers (Function Code 16)
Read/Write Multiple Registers (Function Cod_e 23)
Length 1
Error handling Keep last value 2
WRITE Register
Offset 0x0000
Length 1
1.

2.

Step-5
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Software Configuration

Register Offset (bit) Bit length Module Channel Datatype Name
Outputs
0 0 16 2 0 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 0
1 0 16 2 1 USINT[2] Module 2 - CPX-AP-I-4I0L-M12 - Port 1
2 0 16 2 2 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 2
3 0 16 2 3 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 3
Inputs
5000 0 16 2 0 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 0
5001 0 16 2 1 USINT[2] Module 2 - CPX-AP-I-4I0L-M12 - Port 1
5002 0 16 2 2 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 2
5003 0 16 2 3 USINT[2] Module 2 - CPX-AP-I-410L-M12 - Port 3
5004 0 8 2 4 USINT Module 2 - CPX-AP-I-410L-M12 - Port 4 - PQI
-~ A
5004 : 8 8 2 5 USINT Module 2 - CPX-AP-I-4I0L-M12 - Port 5 - PQI “o SMS Connssted &
lodule 2 - -AP-| - -Port5 -
. Port Number - 0 &
. -
5005 = 0 8 2 6 USINT Module 2 - CPX-AP-I-4I0L-M12 - Port 6 - PQI PQl in Port
.
.
5005 = 8 8 2 7 USINT Module 2 - CPX-AP-I-4I0L-M12 - Port 7 - PQI Number 4
o
B
s e X
s
2
- Channel
.
.
% Accesstype Read Holding Registers (Function Code 3) v
‘o‘ Trigger Cydic v | Cycle time (ms) 100
e Comment [

*

.
.y
L IRy v

" n P
Offset #5004

Length -

== Enter the Length

Error handling Keep last value hd a -
in Word Size
WRITE Register
Offset 0x0000
Length 0

[uny

Enter the Modbus input register address & length.
2. Click “OK” to confirm the Modbus channel configuration.

9 Note

e Refer Appendix — 9.1 to Know about Modbus address details.

Once Modbus channel configuration completed successfully, Channel look like below image.

B Modbus_TCP_Slave x

General Name Access Type Trigger READ Offset Length  ErrorHandling ~ WRITE Offset Length  Comment
0 Channel 0 Read/Write Multiple Registers (Function Code 23) Cydic, t#100ms 16#1388 4 Keep last value 1620000 4
Modbus Slave Channel 1 Channel 1 Read Holding Registers (Function Code 03) Cydic, t#100ms 16#138C 2 Keep last value

Modbus Slave Init
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Software Configuration

2.3 MasterTCPSlave I/0 Mapping

Either use Method 1 or Method 2 for I/O Mapping

2.3.1 Method - 1: Link the 1/0 address using Global variable

@ PLC_PRG @ GVL x

8 - AR GLOBAL
3 Inputs_Port0 AT $IWO : WORD;

4 Inputs_Portl AT $IWl : WORD;
5 Inputs_Port2 AT $IW2 : WORD;
d Inputs_Port3 AT $IW3 : WORD;
PQI_InputsOandl AT $IW4 : WORD;
PQI_Inputs2and3 AT $IWS : WORD;
Outputs_Port(0 AT $QW0 : WORD;
Outputs_Portl AT $QWl : WORD:
11 Outputs_Port2 AT $QW2 : WORD;
12 Outputs_Port3 AT QW3 : WORD;
- 13 END VAR

Create the Inputs, PQI_Inputs and Outputs tag in the GVL and assign the device I/0 address to the tags.

Devices v 3 X E PLC_PRG @ GVL (i) Modbus_TCP_Slave x
=-[3) SMS_Festo_Modbus._ v =
= HD Device (CPX-E-CECM1-EP) General Find (Filter Show all ~ b Add FB for IO Channel... * Go to Instanc
= 20 pLcLogic ) O Variable Mapping  Channel Address  Type Default Value
= & Application =% Channel 0 %IWO ARRAY [0..3] OF WORD
Modbus Slave Init % dpication.PLC_PRG.ModBus_IN_Data_Portd ’—_‘h\_/ ) Chamelolo] %0 WORD
% Channel0[1]  %IW1 WORD
ModbusTCPSlave Parameters £ % Channel 021 %Iw2 WORD
Input Assistant X
| ModbusTCPSiave /0 Mapping
- TextSearch Categories
ModbusTCPSlave IEC Objects
Variables Name Type A AddrA
Status \/4 =0 Application n
- @
& PLC_Diagnosis (PLC-Diagnosis) e # Inputs_Port0
= [ cex_E_system (cPx_E_System) # Inputs_Port1
B e_cec_m1 e EcecM1ER) # Inputs_Port2
= (@ ethernet Ethernet) # Inputs_Port3
= () Modbus_TCP_Master (Modbus TCP Master) # Outputs_Portd
[ Modbus_TCP_Siave (Modbus TCP Siave) # Outputs_Port1
\KEtherNe!_lP_Devwe (EtherNetIP Device) # Outputs_Port2
3 SoftMotion General Axis Pool # Outputs_Port3
# PQI_InputsOand1
# PQI_Inputs2and3
[@] PLc_rra
+ {} BPLog b
+ @ oConfig_Globals R_GLOBAL v
< - >
M structured view Filter 'None v
Insert with arguments Insert with namespace prefix
Documentation
< > VAR_GLOBAL GVL
tal 0 error min @ Inputs_Portd WORD  VAR_GLOBAL A
@ 1nouts_Port1 WORD VAR _GLOBAL
@ Inputs_Port2 WORD  VAR_GLOBAL
@ 1outs_Ports WORD VAR _GLOBAL
@ PQlinputsOand?  WORD  VAR_GLOBAL
@ POI Inputs2and3 _ WORD VAR GLOBAL v |
) Cancel

Double click the “Modbus_TCP_Slave” module.

Select the “ModbusTCPSlavel /O Mapping” Tab.

Click “Browse” button in Input’s channel mapping.

Under “Categories” window from Input Assistant window

Explore “Application” to find the GVL and PLC_PRG.

5. Select the variable to map the Channel’s Input and Output address via GVL(Global Variable) and select
the Inputs_Port0 tag to map the Modbus input data in ModbusTCPSlave |/0 Mapping.

6. Select the variable to map the Channel’s Input and Output address via PLC_PRG

PwNe
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Software Configuration

2.3.2 Method - 2: Link the 1/0 address using Program variable
1 PROGRAM PLC_PRG
2 VAR
3 CPXAP_IOLink_ Parameter_ 0: CPXAPModbusLib.CPXAP_IOLink |
4 Module NO: BYTE:= 2; p Jumbe
Ch_NO: BYTE:= 0; 1 Numbe Zero
SMS_Inputs: Festo_SMS ModbusTCP.UDT_WORD_TO_SINT:
7 SMS_Command: BYTE:
ModBus_IN_Data_PortO: WORD;
9 ModBus_OUT_Data_Port0: WORD;
1 ModBus_IN Data_Portl: WORD;
11 ModBus_OUT_Data_Portl: WORD;
12 ModBus_IN Data_Port2: WORD;
1 ModBus_OUT_Data_Port2: WORD;
14 ModBus_IN Data_Port3: WORD;
ModBus_OUT_Data_Port3: WORD;
17|  END_VAR

Create the variable tag in the Program and assign the device I/0 address with variable tags.

Step-1

@] PLC_PRG [ GVL 7] Modbus_TCP_Slave X
[

} General Find Filter Show all v b Add FB for 10 Channel... * Go to Instanc
l Madbis Save Chandel Variable Mapping  Channel Address Type Default Value
=% Channel 0 %IW0 ARRAY [0..3] OF WORD
Modbus Slave Init | % popication.PLC_PRG.ModBus_IN_Data_Portd @ Channel0[0] 38 WORD
! + % g ChamelO[1]  %IW1 WORD
ModbusTCPSlave Parameters + % Channel 0[2] %IW2 WORD
B Channal 31 oLTIIR wnon
I ModbusTCPSlave 1/0 Mapping Input Assistant X
| ModbusTCPSlave IEC Objects Texi Categories
| &=
‘ Status Variables Name A  Addr#
¥ IntermediatePosition_03
Information # IntermediatePosition_05
#[ModBus_IN_pata_Porto \\/:]
# ModBus_OUT_Data_Port0
# Module_NO
% Moveln_01
? Moveln_02
# Moveln_03
¥ Moveln_04
¥ Moveln_05 C
¥ Movelntermediate_01 BOOL
% Movelntermediate_02 500,
# Movelntermediate_03
¥ Movelntermediate_04
# Movelntermediate_05 BoOL v
< >
M structured view Filter |None v
}.E Insert with arguments Insert with namespace prefix g
Documentation
ModBus_IN_Data_Port0: WORD(VAR)
varning(s), 0 message(s)
/i OK | Cancel

Click “Browse” button in Input’s channel mapping.

Select “Categories” window from Input Assistant window.

Explore “Application” to find the GVL and PLC_PRG.

Select the variable to map the Channel’s Input and Output address via PLC_PRG

Select the Modbus_IN_Data_Port0 tag to map the Modbus input data in ModbusTCPSlave /0 Mapping.
Click “OK” button to confirm the data mapping variables
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Software Configuration

Step-2
i@ PLC_PRG [ @ GV [1] Modbus_TCP_Slave x v
General Find Filter Show all + ok Add FB for |0 Channel... * Go to Instance
Fidbois St Chanal Variable Mapping  Channel Address Type Default Value Unit  Description
=% Channel 0 %IW0 ARRAY [0..3] OF WORD Read/Write Multiple Registers
Modbus Slave Init + *§ Application.PLC_PRG.ModBus_IN_Data_Portd » Channel 0[0] e WORD 0x1388
+ 4 Channel 0[1] %IW1 WORD 0x1389
ModbusTCPSlave Parameters % Channel 0[2] %IW2 WORD 0x1384
- Channel 0[3]  %IW3 WORD 0x1338
ModbusTCPSlave 1/0 Mapping =-"e Channel 0 %QWO ARRAY [0..3] OF WORD Read/\Write Multiple Registers
+ " lication.PLC_PRG.ModBus_OUT_Data_Portd] @ Channel 0[0]  %Qwe WORD 0x0000
ModbusTCPSlave IEC Objects P . —
FELY Input Assistant >4
Status + %o
Te: Categories
Information -9 ’\:/
% Variables Name Type A Addr®
- # Force_05 51TE

¥ IntermediatePosition_01 DI
¥ IntermediatePosition_02 DINT
¥ IntermediatePosition_03 DINT
¥ IntermediatePosition_05
¥ ModBus_IN_Data_Port0
l #[ModBus_OUT_Data_Portd
= Module_NO
# Moveln_01
¥ Moveln_02
¥ Moveln_03
¥ Moveln_04
#? Moveln_05
¥ Movelntermediate_01
< # Movelntermediate_02

|ox0000
Structured view Filter |None v

# = Create new variable v

Insert with

Documentation
ModBus_OUT_Data_Port0: WORD(VAR)

P x ][ ==

1. Click “Browse” button in Input’s channel mapping.

2. Select “Categories” window from Input Assistant window.
Explore “Application” to find the GVL and PLC_PRG.

3. Select the variable to map the Channel’s Input and Output address via PLC_PRG
Select the Modbus_OUT_Data_Port0 tag to map the Modbus input data in ModbusTCPSlave I/0 Map-
ping.

4, Click “OK” button to confirm the data mapping variables
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2.4 Import “Festo_SMS_ModbusTCP_Library” into CODESYS Runtime Project

Step-1
e Debug | Tools |\W, Help
4 |@ PackageManager.. evice: PLC Logic] ~ ©f

a

m Library Repository...

v 3 x Iﬁ Device Repository... \/
-

Visualization Style Repository... rties Details | 5] Placeholde

&

u License Repository...

[ License Manager...
Scripting »
Customize... -

Options...

Import and Export Options...

£| Device Reader...

m Library Repository

Location  System v Edit Locations...

(C:\ProgramData\CODESYS\Managed Libraries)

Installed libraries: $/ Install...

Company | (All companies) Unir

Miscellaneous) =
Export...

Group by category

Close

Library Profiles...

1. Openthe CODESYS runtime project and select “Tools” option from the tool bar.
Select “Library Repository” from the Tools menu.
3. Click “Install” button from Library Repository window.

N
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Step-2
i) Select Library x
N <« SMS With Festo PLC Mobdbus Library V2.1 » Library v o ' Search Library
Organize » MNew folder ==« [N e
O This PC A Name - Status Date modified Type
I Desktop ® CPXAPModbusTCP_Lib © 18-08-2023 20:10 CODESYS library
] Documents & Festo_SMS_ModbusTCP @ 18-08-2023 20:10 CODESYS library
¥ Downloads
&= Pictures
B videos
s (C:) Windows
=x (N:) Transfer (\\sins0100.fest
== () Data (\\festo.net\dfs08\
== (W:) Application (\\festo.net v ™
File name: ~ | | Library files hd

Select “Library files” from file type drop-down menu.
Navigate to the SMS library saved folder.

Select “Festo_SMS_ModbusTCP.library” file.

Click “Open” button.

AWN -~

Once the “Festo_SMS_ModbusTCP” library installed successfully then the library elements will be available in

Installed libraries list. ( Application » Festo AG. Co. KG ¥ Common » Festo_SMS_ModbusTCP)

m Library Repository *
Location System w Edit Locations...
(C:\ProgramData\CODESYS\Managed Libraries)
Installed libraries: Install...
Compan i
Py - Uninstall
+- MM Festo_PtP_Drives MB  Festo AGECo.KG n Export
ort...
+ |_. Festo_Robotic_3 Fato s
+ L. Festo_Robotics_Trafo 3 Festo
+ |_! Festo_RTV_Pand 3 Fesio
+ (I Festo_SerialComBx 3  Festo
+- (I Festo_sMS_EC  Festo
+ I! Festo_SMS_ModbusTCP  Fesio ﬂ ==
* |_. Festo_Teach_Language 3  Festo
+ |_. Festo_Trafo_3 Details. ..
+ M Festo Trafo 3 Fesic G o
< > Trust Certificate
G b t
g Dependendes...
Library Profiles... Close
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2.5 Add “Festo_SMS_ModbusTCP” Library in CODESYS Library Manager

Devices - I
=) SMS_Festo MB_SampleCode
= ED Dpevice (CPX-E-CEC-M1EP)
=8 PLC Logic
= L} Application
@ on
m Library Manager
1] PLC_PRG (PRG)
= [ Task Configuration
= @ MainTask (IEC-Tasks)
& ric_prG
& PLC_Diagnosis (PLC-Diagnosis)
Bz cpx_E_system (cPX_E_System)
=-[@ Ethernet (Ethernet)
=@ Modbus_TCP_Master (Modbus TCP Master)
U] Maodbus_TCP_Slave (Modbus TCP Slave)
# EtherNet_IP_Device (EtherNetIP Device)
‘3 SoftMotion General Axis Pool

i Library Manager x
4|
(&3 Add Library

Delete Library T Properties

Details ' 5] Placeholders MLibraryRepasrtury i Icon legend...

Name

HoEoww

L
I
| Festo_CPX-AP-

| Festo_Etherne

Namespace Effective version

CPXAPModbusLib

1. Double click the “Library Manager” from device menu.

N

Click “Add Library” button in Library Manager window.

‘f Add Library X
String for a fulltext search.. = |G
Library Company (3

| Festo_EtherCAT_3 Festo

| Festo_EthernetlP_3 Festo

| Festo_FHPPMAX_3 Festo

| Festo_General_3 Festo

| Festo_Motion_3 Festo AG & Co. KG

| Festo_Motion_FHPP_3 Festo AG & Co. KG

| Festo_Motion_FHPP_3 Festo

| Festo_Positioning_Basic_3 Festo

| Festo_Profinet_3 Festo

| Festo_PtP_Drives_MB Festo

| Festo_Robotics_3 Festo

| Festo_Robotics_Trafo_3 Festo

|_ Festo_RTV_Panel_3 Festo

| Festo_SerialComEx_3 Festo

| Festo_SMS_EC Festo

| |Festo_sMs_ModbusTce Festo

| Festo_Teach_Language_3 Festo

I Festn Trafn 3 Fectn hd

Advanced... Cancel

3. Browse for Festo_SMS_ModbusTCP library in installed library list. ( Application » Festo » Common »
Festo_ SMS_ModbusTCP)
4. Click “OK” button to add the file.

Once the library added successfully the library elements will be available like below yellow highlight.
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mljbﬁry“a\agerx

Software Configuration

Add Library Delete Library | 23 Properties Details | 5] Placeholders m Library Repository .;@. lcon legend... |
Mare Mamespace Effective version
¥
& mbH
£ o
T CPXAPModbusLib
B3 F ::3
+ FESTO_ROEOTICS_TRAFO [
£% Festo_SMS_ModbusTCP
3 I
+ o
3

5 Festo_SMS_ModbusTCP, 3.5.15.4 (Festo)
H-2 Library Information
B [ﬁ) Project Information
=2 SMS_Festo_ModbusTCP_v2.2
+-2) Enums
=2 Function Blocks
SMS_Festo_Advanced
SMS_Festo_Basic
5MS_Festo_Intermediate
SMS_Festo_IO
SMS_Festo_Parameter
= @ Functions
BYTES_TO_WORD_FC
WORD_TO_BYTE_FC
+-[2) GlobalConstants
42 GlobalVariables
=2 structs
% aByte_as_real
&,; real_as_aByte
% UDT_ISDU_Command
al; UDT_ReadParameter
“# UDT_WORD_TO_SINT
@ UDT_WriteParameter

The Library sub folder Function Blocks and Structs has following Blocks and Supporting files.

Function Blocks

e SMS_Festo_Advance block is used to access all advanced parameters.

SMS_Festo_Basic block is used to access the basic parameters

SMS_Festo_Intermediate block is used to operate the basic function like IN and OUT movements and
also access the Intermediate function Parameters.

SMS_Festo_lO block is used to operate the basic function like IN and OUT movements.
SMS_Festo_Parameter block is used to access the acyclic parameter function.

Supporting files

aByte_as_real
real_as_aByte
UDT_ISDU_Common
UDT_ReadParameter
UDT_WORD_TO_SINT
UDT_WriteParameter

The above supporting files are User data type files which are used in Advanced block, Basic block, Intermediate
block and Parameter block.

-

Note

e Incase if you are getting “Festo_CPX-AP-EP_Modbus” library missing error then import
“CPXAP_ModbusTCP_Lib” library attached in project directory, Repeat the Chapter 3.4 and

Chapter 3.5
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Festo SMS Modbus Library Function Blocks

3 Festo SMS Modbus Library Function Blocks

3.1 Introduction to “SMS_Festo Advanced” Function Block

SMS_Festo_Advanced function block is used to control the all system function like IN & OUT function, Error re-
set, Enable power stage of drive, Execute reference, Enable and Execute file handing, Execute factory reset, Pa-
rameters read & write, Also to read the diagnostic data from the drive unit.

SMS_Festo_Advanced 0

Festo SMS ModbusTCP.SMS Festo Advanced
—{EN - B B ENO—
—RefINPUTS RefOUTPUTS —
—byDeviceAvailable XEnabled —
—1xEnable XWriteActive —
—byModuleNumber xWriteDone —
—1byChannelNumber XReadActive —
—{xReadAll xWriteAllDone —
—xWriteaAll xXReadAllDone —
—1xMoveIN xStateln—
—xMoveIntermediate xStateIntermediate [—
—1xMoveOut xStateOut [—
—1xQuitError xStateMove —
—1xPowerSMS xStateDevice —
—]xExecuteReference XError —
—1xStoreParameters uiLocalError —
—1xReadDiagnosticData aErrorCode —
—1xResetCounterMileage diCurrentPosition—
—1xEnableFileHandling diCurrentSpeed —
—1xExecuteFileHandling diCurrentForce —
—ixFactoryReset diDDTemperature —
—xUserInterfacelock diDDCurrent —
—AbySpeedOut diDDVoltage —
—SpySpeedIN diDDCyclesTotal
—= byForce diDDCyclesSinceReset —
—SxReferenceDirection diDDMileageTotal
—diStartPressPosition diDDMileagesSinceReset —
—diIntermediatePosition diNumOfStorageOperation —
—diEndPosition
—xAutoStoreActive
—=ModbusSlave

3.1.1 SMS_Festo_Advanced block 10 interface Tag Details

Tag Name Data Type Function Description
RefINPUTS BYTE Feedback data from actuator unit.

(Data Read from actuator unit to Controller)
RefOUTPUTS BYTE Command data to actuator unit.

(Data Write from Controller to actuator unit)

byDeviceAvailable BYTE Port qualifier data from actuator.
(Data Read from actuator unit to Controller)
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3.1.2 SMS_Festo_Advanced block Control Tag Details

Tag Name Data Type Function Description

xEnable BOOL True - Enable function block

byModuleNumber BYTE Simplified Motion Series Connected Module Number | From Head
Module Value Start From 1

byChannelNumber USINT Simplified Motion Series Connected Channel Number | From First
Port Value Start From 0

xReadAll BOOL Read All Setpoint Parameter

xWriteAll BOOL Write All Setpoint Parameter

xMovelN BOOL Control command for executing the motion "Movi" to the inner

(reference) end position "Limi(Ref)"
TRUE - Actuator unit moves to inner end position “Limi.(Ref)”

FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MoveOUT and Movelntermediate.

xMovelntermediate BOOL Control command for executing the movement "Movimp" to the in-
termediate position "PoSimp"

TRUE - Actuator unit moves to Intermediate Position “PoSimp”
FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MovelN and MoveOUT.

xMoveOut BOOL Control command for executing the motion "Movou" to the outer
end position "Limou"

TRUE - Actuator unit moves to outer end position “Limout”

FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MovelN and Movelntermediate.

xQuitError BOOL Control command for acknowledging errors
TRUE - Start error acknowledgement
FALSE - Do not start error acknowledgement

xPowerSMS BOOL Control command for switching on the power stage.
TRUE - Enable power stage of actuator unit

FALSE - Disable power stage of actuator unit

This variable has no general feedback if the power stage is ena-
bled or disabled.

The variable does not remain constantly TRUE or FALSE , but ra-
ther works on rising edge principle.

Due to “simplified” functionality of actuator unit, the device tries
everything to re-power itself.

E.g. if setting xMoveln, xMoveOut, or xMovelntermediate to TRUE,
then the axis will automatically be enabled.

xExecuteReference BOOL Command for executing the homing with end position detection
(detection of the mechanical end positions)

TRUE - Start homing
FALSE - Do not start homing

Note: Take effect only when falling to raising edge when AOl is
enable state.
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Tag Name

Data Type

Function Description

xStoreParameters

BOOL

Control command for single and conscious permanent saving of
parameters in the flash memory

TRUE - Manually stores the last downloaded parameters in the
flash memory

FALSE - Parameters are temporarily saved in RAM.

Note: Take effect only when falling to raising edge when AOl is
enable state.

xReadDiagnosticData

BOOL

TRUE - Update value of outputs:
DDTemperature

DDCurrent

DDVoltage

DDCyclesTotal
DDCyclesSinceReset
DDMileageTotal
DDMileageSinceReset

XResetCounterMileage

BOOL

TRUE - Resets values of parameters DDCyclesSinceReset

xEnableFileHandling

BOOL

Control command for activating file handling, e.g. firmware up-
date

TRUE - File handling activated
FALSE - File handling deactivated (default)

xExecuteFileHandling

BOOL

Control command for executing file handling
TRUE - Execute file handling, e.g. firmware update
FALSE - File handling deactivated (default)

xFactoryReset

BOOL

Reset the device to the factory Settings
TRUE - Enable FactoryReset
FALSE - Do not execute Factory Reset

xUserlInterfaceLock

BOOL

TRUE - Access to display and operating components (HMI) on
control unit locked

FALSE - Access to display and operating components (HMI) on
control unit enabled

bySpeedOut

BYTE

Speed for movement “Movou” towards inner outer end position
““| 3
Limout”

1-10% (default)

10 - 100%

bySpeedIN

BYTE

Speed for movement “Movin” towards inner (reference) end posi-
tion “Limn(Ref)”

1-10% (default)

10 - 100%

byForce

BYTE

Force for force controlled movement “Movou” from position “Poss.
tartPress” towards outer end position “Limout

1-10% (default)

10 - 100%
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Tag Name

Data Type

Festo SMS Modbus Library Function Blocks

Function Description

xReferenceDirection

BOOL

Position of the reference end position "Ref" after homing has
been carried out

Linear drive systems:

TRUE: Facing away from motor

FALSE: Facing motor

Rotary drive systems (ERMS: view of the rotating plate)
TRUE: Right

FALSE: Left

diStartPressPosition

DINT

Stroke or angle of rotation distance from the "Start Press" posi-
tion to the reference end position "Ref".

Defines point on stroke, actuator starts force controlled move-
ment.

Linear actuator unit:-unit: [mm]-gradient: 0.01
Rotative actuator unit:-unit: [°]-gradient: 0.1

dilntermediatePosition

DINT

Stroke or rotation angle distance of the intermediate position
"Posimp" to the reference end position "Ref".

Defines intermediate point on stroke, actuator movement stops
and waits for next motion command.

Linear actuator unit:-unit: [mm]-gradient: 0.01
Rotative actuator unit:-unit: [°]-gradient: 0.1

diEndPosition

DINT

Stroke or rotation angle distance of the "Limou" end position to
the reference end position "Ref"

Defines end point on stroke, actuator movement stops and waits
for next motion command.

Linear actuator unit: -unit: [mm] -gradient: 0.01
Rotative actuator unit:-unit: [°] -gradient: 0.1

xAutoStoreActive

BOOL

Control command for activating automatic and permanent saving
of parameters in the flash memory

TRUE - Automatic saving activated (default)
FALSE - Automatic saving deactivated

Note: When changing parameters frequently, make sure to deac-
tive auto store to avoid damages to the flash memory by exceed-
ing 100.000 write cycles.

3.13 SMS_Festo_Advanced block Monitor Tag Details

Tag Name Data Type Function Description
xEnabled BOOL TRUE - function block enabled.
xWriteActive BOOL TRUE - Executing parameter write function.
xWriteDone BOOL TRUE - Last parameter wrote successfully.
XWriteAllDone BOOL TRUE - All parameter value over written successfully
xReadActive BOOL TRUE - Parameter read function is active.
xReadAllDone BOOL TRUE - All parameter value feedback updated successfully
xError BOOL TRUE - Actuator unit in error state.
xStateln BOOL Status at inner (reference) end position “Limin(Ref)”
TRUE - Inner (reference) end position “Limi(Ref)” reached
FALSE - Inner (reference) end position “Limin(Ref)” not reached
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Tag Name

Data Type

Function Description

xStatelntermediate

BOOL

Status at intermediate position “Posimy”
TRUE - Intermediate position “Posimy” reached
FALSE - Intermediate position “Posimp” not reached

xStateOut

BOOL

Status at outer end position “Limou”
TRUE - Outer end position "Limou" reached
FALSE - Outer end position "Limouw" not reached

xStateMove

BOOL

Status of the actuator unit
TRUE - Actuator unit in moving condition
FALSE - Actuator unit in standstill condition

xStateDevice

BOOL

TRUE - Device Ready for Operation.
FALSE - Device not Ready.

diCurrentPosition

DINT

Actuator unit current position feedback
Linear actuator unit: - unit: [mm] - gradient: 0.01
Rotative actuator unit: - unit: [°] - gradient: 0.1

diCurrentSpeed

DINT

Actuator unit current speed feedback
Linear actuator unit: - unit [mm/s] -gradient: 0.01
Rotative actuator unit: - unit [rpm] -gradient: 0.1

diCurrentForce

DINT

Actuator unit current feed force feedback
Linear actuator unit: - unit [N] -gradient: 0.01
Rotative actuator unit: - unit [Nm] -gradient: 0.1

diDDTemperature

DINT

Actuator unit current temperature feedback
Unit: [°C].

diDDCurrent

DINT

Actuator unit present value of current
Unit: [A].

diDDVoltage

DINT

Actuator unit present voltage feedback
Unit: [V].

diDDCyclesTotal

DINT

Number (dec) of completed movement cycles of the actuator
unit since delivery

diDDCyclesSinceReset

DINT

Number (dec) of completed movement cycles of the actuator
unit since last reset command

diDDMileageTotal

DINT

Mileage of the actuator unit since delivery
Linear actuator unit: unit [km], 0.000001.
Rotative actuator unit: unit [r], 0.001.

diDDMileageSinceReset

DINT

Mileage of the actuator unit since last reset command
Linear actuator unit: unit [km], 0.000001.
Rotative actuator unit: unit [r], 0.001.

diNumOfStorageOperation

DINT

Total number of permanent storage processes in the flash
memory since delivery

aErrorCode

Array of
WORD[16]

Error code of actuator unit
Refer Chapter-3.5.4 for detailed description of Error code
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Function Description

uiLocalError

UINT

Function block Local Error

1001 - bySpeedIN Parameter limit out of range error.
1002 - bySpeedOut Parameter limit out of range error.
1003 - byForce Parameter limit out of range error.
1004 — Read_Parameter Error.

1005 - Write_Parameter Error.

1006 - “Position Value” Error. Check If Start Press Position
value is Higher than the End Position Value.

1007 - “Position Value” Error. Check If Intermediate Position
value is Higher than the End Position Value.

1008 - “PQI” Error. Check the device connection.

3.2

Introduction to “SMS_Festo_Basic” Function Block

SMS_Festo_Basic function block is used to control some basic function like IN & OUT function, Error reset, Ena-
ble power stage of drive, Execute reference, Parameters read & write.

3.2.1

Application Note — Simplified Motion Series with Festo PLC by Modbus and CPX-AP-I 10-Link Master — 1.40

5MS_Festo_Basic 0

Festo SMS ModbusTCP.SMS Festo Basic
EN - B - ENO—
RefINPUTS RefOUTPUTIS —
byDeviceAvailable XEnabled [~
xEnable XWriteActive
byModuleNumber XWriteDone —
byChannelNumber xReadActive —
XReadfll XWriteAllDone —
XWriteAll XReadAllDone —
xMoveIN xStateln—
xMoveIntermediate xStatelntermediate —
xMoveQut xStateQut [—
XQuitError xStateMove —
XPowerSMS xStateDevice —
xExecuteReference xError
xStoreParameters uilocalError —
——jxUserInterfacelock aErrorCode [—
bySpeedOut diCurrentPosition—
bySpeedIN diCurrentSpeed [—
byForce diCurrentForce —
xReferenceDirection diNumOfStorageOperation—
diStartPressPosition
diIntermediatePosition
diEndPosition
xAutoStorelActive
ModbusSlave

btk bkl e b bt

SMS_Festo_Basic block 10 interface Tag Details
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Tag Name Data Type Function Description
RefINPUTS BYTE Feedback data from actuator unit.

(Data Read from actuator unit to Controller)
RefOUTPUTS BYTE Command data to actuator unit.

(Data Write from Controller to actuator unit)

byDeviceAvailable WORD Port qualifier data from actuator.
(Data Read from actuator unit to Controller)

3.2.2 SMS_Festo_ Basic block Control Tag Details

Tag Name Data Type Function Description

xEnable BOOL True - Enable function block

byModuleNumber BYTE Simplified Motion Series Connected Module Number | From Head
Module Value Start From 1

byChannelNumber USINT Simplified Motion Series Connected Channel Number | From First
Port Value Start From 0

xReadAll BOOL Read All Setpoint Parameter

xWriteAll BOOL Write All Setpoint Parameter

xMovelN BOOL Control command for executing the motion "Movi" to the inner

(reference) end position "Limn(Ref)"
TRUE - Actuator unit moves to inner end position “Limi(Ref)”

FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MoveOUT and Movelntermediate.

xMovelntermediate BOOL Control command for executing the movement "Movimp" to the in-
termediate position "PoSimp"

TRUE - Actuator unit moves to Intermediate Position “PoSimp”
FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MovelN and MoveOUT.

xMoveOut BOOL Control command for executing the motion "Movou" to the outer
end position "Limout"

TRUE - Actuator unit moves to outer end position “Limout”

FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MovelN and Movelntermediate.

XQuitError BOOL Control command for acknowledging errors
TRUE - Start error acknowledgement
FALSE - Do not start error acknowledgement

xPowerSMS BOOL Control command for switching on the power stage.
TRUE - Enable power stage of actuator unit

FALSE - Disable power stage of actuator unit

This variable has no general feedback if the power stage is ena-
bled or disabled.

The variable does not remain constantly TRUE or FALSE , but ra-
ther works on rising edge principle.

Due to “simplified” functionality of actuator unit, the device tries
everything to re-power itself.

E.g. if setting xMoveln, xMoveOut, or xMovelntermediate to TRUE,
then the axis will automatically be enabled.
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Tag Name Data Type Function Description

xExecuteReference BOOL Command for executing the homing with end position detection
(detection of the mechanical end positions)
TRUE - Start homing
FALSE - Do not start homing
Note: Take effect only when falling to raising edge when AOl is
enable state.

xStoreParameters BOOL Control command for single and conscious permanent saving of
parameters in the flash memory
TRUE - Manually stores the last downloaded parameters in the
flash memory
FALSE - Parameters are temporarily saved in RAM.
Note: Take effect only when falling to raising edge when AOl is
enable state.

xUserInterfaceLock BOOL TRUE - Access to display and operating components (HMI) on
control unit locked
FALSE - Access to display and operating components (HMI) on
control unit enabled

bySpeedOut BYTE Speed for movement “Movouw” towards inner outer end position
“Limout”
1-10% (default)
10 - 100%

bySpeedIN BYTE Speed for movement “Movin” towards inner (reference) end posi-
tion “Limn(Ref)”
1-10% (default)
10 - 100%

byForce BYTE Force for force controlled movement “Movou” from position “Poss.
tartPress” towards outer end position “Limout
1-10% (default)
10 - 100%

xReferenceDirection BOOL Position of the reference end position "Ref" after homing has
been carried out
Linear drive systems:
TRUE: Facing away from motor
FALSE: Facing motor
Rotary drive systems (ERMS: view of the rotating plate)
TRUE: Right
FALSE: Left

diStartPressPosition DINT Stroke or angle of rotation distance from the "Start Press" posi-

tion to the reference end position "Ref".

Defines point on stroke, actuator starts force controlled move-
ment.

Linear actuator unit:-unit: [mm]-gradient: 0.01
Rotative actuator unit:-unit: [°]-gradient: 0.1
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Tag Name Data Type Function Description

dilntermediatePosition DINT Stroke or rotation angle distance of the intermediate position
"Posmp" to the reference end position "Ref".

Defines intermediate point on stroke, actuator movement stops
and waits for next motion command.

Linear actuator unit:-unit: [mm]-gradient: 0.01
Rotative actuator unit:-unit: [°]-gradient: 0.1

diEndPosition DINT Stroke or rotation angle distance of the "Limow" end position to
the reference end position "Ref"

Defines end point on stroke, actuator movement stops and waits
for next motion command.

Linear actuator unit: -unit: [mm] -gradient: 0.01
Rotative actuator unit:-unit: [°] -gradient: 0.1

xAutoStoreActive BOOL Control command for activating automatic and permanent saving
of parameters in the flash memory

TRUE - Automatic saving activated (default)
FALSE - Automatic saving deactivated

Note: When changing parameters frequently, make sure to deac-
tive auto store to avoid damages to the flash memory by exceed-
ing 100.000 write cycles.

3.23 SMS_Festo_Basic block Monitor Tag Details

Tag Name Data Type Function Description

xEnabled BOOL TRUE - function block enabled.

xWriteActive BOOL TRUE - Executing parameter write function.

xWriteDone BOOL TRUE - Last parameter wrote successfully.

xWriteAllDone BOOL TRUE - All parameter value over written successfully
xReadActive BOOL TRUE - Parameter read function is active.

xReadAllDone BOOL TRUE - All parameter value feedback updated successfully
xError BOOL TRUE - Actuator unit in error state.

xStateln BOOL Status at inner (reference) end position "LimIn(Ref)”

TRUE - Inner (reference) end position “Limi(Ref)” reached
FALSE — Inner (reference) end position “Limin(Ref)” not reached

xStatelntermediate BOOL Status at intermediate position “PoSimp”
TRUE - Intermediate position “Posimy” reached
FALSE - Intermediate position “Posimp” not reached

xStateOut BOOL Status at outer end position “Limou”
TRUE - Outer end position "Limou" reached
FALSE - Outer end position "Limou" not reached

xStateMove BOOL Status of the actuator unit
TRUE - Actuator unit in moving condition
FALSE - Actuator unit in standstill condition

xStateDevice BOOL TRUE - Device Ready for Operation.
FALSE - Device not Ready.
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Tag Name Data Type Function Description
diCurrentPosition DINT Actuator unit current position feedback
Linear actuator unit: - unit: [mm] - gradient: 0.01
Rotative actuator unit: - unit: [°] - gradient: 0.1
diCurrentSpeed DINT Actuator unit current speed feedback
Linear actuator unit: - unit [mm/s] -gradient: 0.01
Rotative actuator unit: - unit [rpm] -gradient: 0.1
diCurrentForce DINT Actuator unit current feed force feedback
Linear actuator unit: - unit [N] -gradient: 0.01
Rotative actuator unit: - unit [Nm] -gradient: 0.1
diNumOfStorageOperation DINT Total number of permanent storage processes in the flash
memory since delivery
akrrorCode Array of Error code of actuator unit
WORD[16] Refer Chapter-3.5.4 for detailed description of Error code
uiLocalError UINT Function block Local Error

1001 - bySpeedIN Parameter limit out of range error.
1002 - bySpeedOut Parameter limit out of range error.
1003 - byForce Parameter limit out of range error.
1004 — Read_Parameter Error.

1005 - Write_Parameter Error.

1006 - “Position Value” Error. Check If Start Press Position
value is Higher than the End Position Value.

1007 - “Position Value” Error. Check If Intermediate Position
value is Higher than the End Position Value.

1008 - “PQI” Error. Check the device connection.

3.3 Introduction to “SMS_Festo Intermediate” Function Block

SMS_Festo_Intermediate function block is used to control the intermediate position and some basic function
like IN & OUT function, Error reset and intermediate position related Parameters read & write.
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SMS Festo_Intermediate 0

Festo SMS ModbusTCP.SMS Festo Intermediate
—en - - ENO—
—RefINPUTS Re fOUTPUTS
—byDeviceAvailable xEnabled —
—xEnable XWriteActive —
—byModuleNumber X¥WriteDone —
—byChannelNumber xReadActive [~
—xReadAll xWriteAllDone —
—xXWritelll XReadAllDone —
—xMoveIN xStateln
—xMoveIntermediate xStatelntermediate [—
—xMoveOut xStateQut —
—xQuitError ®StateMove —
—pySpeedOut xStateDevice —
—bySpeedIN xError -
—dilntermediatePosition diCurrentPosition [—
—ModbusSlave

3.3.1 SMS_Festo_Intermediate block 10 interface Tag Details

Tag Name Data Type Function Description
RefINPUTS BYTE Feedback data from actuator unit.

(Data Read from actuator unit to Controller)
RefOUTPUTS BYTE Command data to actuator unit.

(Data Write from Controller to actuator unit)

byDeviceAvailable WORD Port qualifier data from actuator.
(Data Read from actuator unit to Controller)

3.3.2 SMS_Festo_ Intermediate block Control Tag Details

Tag Name Data Type Function Description

xEnable BOOL True - Enable function block

byModuleNumber BYTE Simplified Motion Series Connected Module Number | From Head
Module Value Start From 1

byChannelNumber USINT Simplified Motion Series Connected Channel Number | From First
Port Value Start From 0

xReadAll BOOL Read All Setpoint Parameter

xWriteAll BOOL Write All Setpoint Parameter

xMovelN BOOL Control command for executing the motion "Movi" to the inner

(reference) end position "Limi(Ref)"
TRUE - Actuator unit moves to inner end position “Limi.(Ref)”

FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MoveOUT and Movelntermediate.

xMovelntermediate BOOL Control command for executing the movement "Movimy" to the in-
termediate position "PoSimp"

TRUE - Actuator unit moves to Intermediate Position “PosSimp”
FALSE - Actuator unit stops

Note: The control command only works in combination with the
bits MovelN and MoveOUT.
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Tag Name Data Type Function Description

xMoveOut BOOL Control command for executing the motion "Movou~ to the outer
end position "Limou"
TRUE - Actuator unit moves to outer end position “Limout”
FALSE - Actuator unit stops
Note: The control command only works in combination with the
bits MovelN and Movelntermediate.

XxQuitError BOOL Control command for acknowledging errors
TRUE - Start error acknowledgement
FALSE - Do not start error acknowledgement

bySpeedOut BYTE Speed for movement “Movou” towards inner outer end position
“Limout”
1-10% (default)
10 - 100%

bySpeedIN BYTE Speed for movement “Movin” towards inner (reference) end posi-
tion “Limn(Ref)”
1-10% (default)
10 - 100%

dilntermediatePosition DINT Stroke or rotation angle distance of the intermediate position

"Posimp" to the reference end position "Ref".

Defines intermediate point on stroke, actuator movement stops
and waits for next motion command.

Linear actuator unit:-unit: [mm]-gradient: 0.01
Rotative actuator unit:-unit: [°]-gradient: 0.1

3.3.3 SMS_Festo_ Intermediate block Monitor Tag Details

Tag Name Data Type Function Description
xEnabled BOOL TRUE - function block enabled.
xWriteActive BOOL TRUE - Executing parameter write function.
xWriteDone BOOL TRUE - Last parameter wrote successfully.
xWriteAllDone BOOL TRUE - All parameter value over written successfully
xReadActive BOOL TRUE - Parameter read function is active.
XReadAllDone BOOL TRUE - All parameter value feedback updated successfully
xError BOOL TRUE - Actuator unit in error state.
xStateln BOOL Status at inner (reference) end position "LimIn(Ref)”
TRUE - Inner (reference) end position “Limi(Ref)” reached
FALSE - Inner (reference) end position “Limin(Ref)” not reached
xStatelntermediate BOOL Status at intermediate position “Posimp”
TRUE - Intermediate position “Posimy” reached
FALSE - Intermediate position “Posimp” not reached
xStateOut BOOL Status at outer end position “Limou”
TRUE - Outer end position "Limou" reached
FALSE - Outer end position "Limouwt" not reached
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Tag Name Data Type Function Description

xStateMove BOOL Status of the actuator unit
TRUE - Actuator unit in moving condition
FALSE - Actuator unit in standstill condition

xStateDevice BOOL TRUE - Device Ready for Operation.
FALSE - Device not Ready.

diCurrentPosition DINT Actuator unit current position feedback
Linear actuator unit: - unit: [mm] - gradient: 0.01
Rotative actuator unit: - unit: [°] - gradient: 0.1

3.4 Introduction to “SMS_Festo_lO” Function Block
SMS_Festo_lO function block is used to control only the motion function like IN & OUT function and Error reset.
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SMS_Festo_IO_0

Festo SMS ModbusTCP.SMS Festo IO

EN - - ~ ENO
RefINPUTS RefOUTPUTS —
XEnable XEnabled —
xMoveIN xStateln
xMoveIntermediate xStatelntermediate —
xMoveQut xStateCut
XxQuitError xStateMove —
xStateDevice —

XError —

3.4.1 SMS_Festo_lO block 10 interface Tag Details

Tag Name Data Type Function Description
RefINPUTS BYTE Feedback data from actuator unit.

(Data Read from actuator unit to Controller)
RefOUTPUTS BYTE Command data to actuator unit.

(Data Write from Controller to actuator unit)

3.4.2 SMS_Festo_ 10 block Control Tag Details

Tag Name Data Type Function Description

xEnable BOOL True - Enable function block

xMovelN BOOL Control command for executing the motion "Movi" to the inner
(reference) end position "Limn(Ref)"
TRUE - Actuator unit moves to inner end position “Limi,(Ref)”
FALSE - Actuator unit stops
Note: The control command only works in combination with the
bits MoveOUT and Movelntermediate.

xMovelntermediate BOOL Control command for executing the movement "Movimy" to the in-
termediate position "PoSimp"
TRUE - Actuator unit moves to Intermediate Position “PoSimp”
FALSE - Actuator unit stops
Note: The control command only works in combination with the
bits MovelN and MoveOUT.

xMoveOut BOOL Control command for executing the motion "Movou" to the outer
end position "Limout"
TRUE - Actuator unit moves to outer end position “Limout”
FALSE - Actuator unit stops
Note: The control command only works in combination with the
bits MovelN and Movelntermediate.

xQuitError BOOL Control command for acknowledging errors

TRUE - Start error acknowledgement
FALSE - Do not start error acknowledgement

3.43 SMS_Festo_ 10 block Monitor Tag Details

Application Note — Simplified Motion Series with Festo PLC by Modbus and CPX-AP-I |0-Link Master — 1.40 Page 43 of 94




Festo SMS Modbus Library Function Blocks

Tag Name Data Type Function Description
xEnabled BOOL TRUE - function block enabled.
xError BOOL TRUE - Actuator unit in error state.
xStateln BOOL Status at inner (reference) end position "LimIn(Ref)”
TRUE - Inner (reference) end position “Limi(Ref)” reached
FALSE - Inner (reference) end position “Limin(Ref)” not reached
xStatelntermediate BOOL Status at intermediate position “Posimp”
TRUE - Intermediate position “Posimy” reached
FALSE - Intermediate position “Posimp” not reached
xStateOut BOOL Status at outer end position “Limou”
TRUE - Outer end position "Limou" reached
FALSE - Outer end position "Limouw" not reached
xStateMove BOOL Status of the actuator unit
TRUE - Actuator unit in moving condition
FALSE - Actuator unit in standstill condition
xStateDevice BOOL TRUE - Device Ready for Operation.

FALSE - Device not Ready.
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3.5 Introduction to “SMS_Festo Parameter” Function Block

SMS_Festo_Parameter function block is used to control only the acyclic parameter like Enable power stage of
drive, Execute reference, Enable and Execute file handing, Execute factory reset, Parameters read & write, Also
to read the diagnostic data from the drive unit.

SMS Festo Parameter 0

Festo SMS ModbusTCP.SMS Festo Parameter

EN ENO
RefINPUTIS XEnabled
byDeviceAvailable XWriteActive
XEnable xWriteDone
byModuleNumber XReadActive
byChannelNumber XWriteAllDone
XReadAll ¥ReadAllDone
XWritelAll XError
XQuitError uilocalError
XPowerSMS aErrorCode
XExecuteReference diCurrentPeosition
XStoreParameters diCurrentSpeed
xReadDiagnosticData diCurrentForce
xResetCounterMileage diDDTemperature

xEnableFileHandling diDDCurrent
—xExecuteFileHandling diDDVoltage
xFactoryReset diDDCyclesTotal
XUserInterfaceLock diDDCyclesSinceReset
bySpeedOut diDDMileageTotal
bySpeedIN diDDMileagesSinceReset
byForce diNumOfStorageOperation

el bl b b bl e b |

XReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xAutoStorelctive
ModbusSlave

3.5.1 SMS_Festo_Parameter block 10 interface Tag Details
Tag Name Data Type Function Description
RefINPUTS BYTE Feedback data from actuator unit.
(Data Read from actuator unit to Controller)
byDeviceAvailable WORD Port qualifier data from actuator.
(Data Read from actuator unit to Controller)

3.5.2 SMS_Festo_Parameter block Control Tag Details
Tag Name Data Type Function Description
xEnable BOOL True - Enable function block
byModuleNumber BYTE Simplified Motion Series Connected Module Number | From Head
Module Value Start From 1
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Tag Name Data Type Function Description
byChannelNumber USINT Simplified Motion Series Connected Channel Number [ From First
Port Value Start From 0
xReadAll BOOL Read All Setpoint Parameter
xWriteAll BOOL Write All Setpoint Parameter
XQuitError BOOL Control command for acknowledging errors
TRUE - Start error acknowledgement
FALSE - Do not start error acknowledgement
xPowerSMS BOOL Control command for switching on the power stage.
TRUE - Enable power stage of actuator unit
FALSE - Disable power stage of actuator unit
This variable has no general feedback if the power stage is ena-
bled or disabled.
The variable does not remain constantly TRUE or FALSE , but ra-
ther works on rising edge principle.
Due to “simplified” functionality of actuator unit, the device tries
everything to re-power itself.
E.g. if setting xMoveln, xMoveOut, or xMovelntermediate to TRUE,
then the axis will automatically be enabled.
xExecuteReference BOOL Command for executing the homing with end position detection
(detection of the mechanical end positions)
TRUE - Start homing
FALSE - Do not start homing
Note: Take effect only when falling to raising edge when AOl is
enable state.
xStoreParameters BOOL Control command for single and conscious permanent saving of
parameters in the flash memory
TRUE - Manually stores the last downloaded parameters in the
flash memory
FALSE - Parameters are temporarily saved in RAM.
Note: Take effect only when falling to raising edge when AOl is
enable state.
xReadDiagnosticData BOOL TRUE - Update value of outputs:
DDTemperature
DDCurrent
DDVoltage
DDCyclesTotal
DDCyclesSinceReset
DDMileageTotal
DDMileageSinceReset
xResetCounterMileage BOOL TRUE - Resets values of parameters DDCyclesSinceReset
xEnableFileHandling BOOL Control command for activating file handling, e.g. firmware up-
date
TRUE - File handling activated
FALSE - File handling deactivated (default)
xExecuteFileHandling BOOL Control command for executing file handling
TRUE - Execute file handling, e.g. firmware update
FALSE - File handling deactivated (default)
xFactoryReset BOOL Reset the device to the factory Settings
TRUE - Enable FactoryReset
FALSE - Do not execute Factory Reset
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Tag Name Data Type Function Description
xUserInterfaceLock BOOL TRUE - Access to display and operating components (HMI) on
control unit locked
FALSE - Access to display and operating components (HMI) on
control unit enabled
bySpeedOut BYTE Speed for movement “Movou” towards inner outer end position
“Limout”
1-10% (default)
10 - 100%
bySpeedIN BYTE Speed for movement “Movin” towards inner (reference) end posi-
tion “Limn(Ref)”
1-10% (default)
10 - 100%
byForce BYTE Force for force controlled movement “Movou” from position “Poss.
tartpress” towards outer end position “Limout
1-10% (default)
10 - 100%
xReferenceDirection BOOL Position of the reference end position "Ref" after homing has
been carried out
Linear drive systems:
TRUE: Facing away from motor
FALSE: Facing motor
Rotary drive systems (ERMS: view of the rotating plate)
TRUE: Right
FALSE: Left
diStratPressPosition DINT Stroke or angle of rotation distance from the "Start Press" posi-
tion to the reference end position "Ref".
Defines point on stroke, actuator starts force controlled move-
ment.
Linear actuator unit:-unit: [mm]-gradient: 0.01
Rotative actuator unit:-unit: [°]-gradient: 0.1
dilntermediatePosition DINT Stroke or rotation angle distance of the intermediate position
"Posmp" to the reference end position "Ref".
Defines intermediate point on stroke, actuator movement stops
and waits for next motion command.
Linear actuator unit:-unit: [mm]-gradient: 0.01
Rotative actuator unit:-unit: [°]-gradient: 0.1
diEndPosition DINT Stroke or rotation angle distance of the "Limouw" end position to

the reference end position "Ref"

Defines end point on stroke, actuator movement stops and waits
for next motion command.

Linear actuator unit: -unit: [mm] -gradient: 0.01
Rotative actuator unit:-unit: [°] -gradient: 0.1
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Tag Name Data Type Function Description

xAutoStoreActive BOOL Control command for activating automatic and permanent saving
of parameters in the flash memory

TRUE - Automatic saving activated (default)
FALSE - Automatic saving deactivated

Note: When changing parameters frequently, make sure to deac-
tive auto store to avoid damages to the flash memory by exceed-
ing 100.000 write cycles.

3.53 SMS_Festo_Parameter block Monitor Tag Details

Tag Name Data Type Function Description

xEnabled BOOL TRUE - function block enabled.

xWriteActive BOOL TRUE - Executing parameter write function.

xWriteDone BOOL TRUE - Last parameter wrote successfully.

xWriteAllDone BOOL TRUE - All parameter value over written successfully
xReadActive BOOL TRUE - Parameter read function is active.

xReadAllDone BOOL TRUE - All parameter value feedback updated successfully
XError BOOL TRUE - Actuator unit in error state.

diCurrentPosition DINT Actuator unit current position feedback

Linear actuator unit: - unit: [mm] - gradient: 0.01
Rotative actuator unit: - unit: [°] - gradient: 0.1

diCurrentSpeed DINT Actuator unit current speed feedback
Linear actuator unit: - unit [mm/s] -gradient: 0.01
Rotative actuator unit: - unit [rpm] -gradient: 0.1

diCurrentForce DINT Actuator unit current feed force feedback
Linear actuator unit: - unit [N] -gradient: 0.01
Rotative actuator unit: - unit [Nm] -gradient: 0.1

diDDTemperature DINT Actuator unit current temperature feedback
Unit: [°C].
diDDCurrent DINT Actuator unit present value of current
Unit: [A].
diDDVoltage DINT Actuator unit present voltage feedback
Unit: [V].
diDDCyclesTotal DINT Number (dec) of completed movement cycles of the actuator

unit since delivery

diDDCyclesSinceReset DINT Number (dec) of completed movement cycles of the actuator
unit since last reset command

diDDMileageTotal DINT Mileage of the actuator unit since delivery
Linear actuator unit: unit [km], 0.000001.
Rotative actuator unit: unit [r], 0.001.

diDDMileageSinceReset DINT Mileage of the actuator unit since last reset command
Linear actuator unit: unit [km], 0.000001.
Rotative actuator unit: unit [r], 0.001.

diNumOfStorageOperation DINT Total number of permanent storage processes in the flash
memory since delivery
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Tag Name Data Type Function Description
akrrorCode Array of Error code of actuator unit

WORDI[16] Refer Chapter-3.5.4 for detailed description of Error code
uiLocalError UINT Function block Local Error

1001 - bySpeedIN Parameter limit out of range error.
1002 - bySpeedOut Parameter limit out of range error.
1003 - byForce Parameter limit out of range error.
1004 — Read_Parameter Error.

1005 - Write_Parameter Error.

1006 - “Position Value” Error. Check If Start Press Position
value is Higher than the End Position Value.

1007 - “Position Value” Error. Check If Intermediate Position
value is Higher than the End Position Value.

1008 — “PQI” Error. Check the device connection.

3.5.4 Diagnosis code details of Simplified Motion Series

Event Event type | Mode Device sta- | Event name

code tus

0x1000 | Error Event appears | Failure General malfunction — unknown error
(disappears)

0x1801 | Error Event appears | Failure Supply voltage error — Power supply voltage too
(disappears) high

0x1802 | Error Event appears | Failure Supply voltage error — Power supply voltage too
(disappears) low ar not connected

0x1803 | Error Event appears | Failure Supply voltage error — Logic supply voltage too
(disappears) high

0x1804 | Error Event appears | Failure Supply voltage error — Logic supply voltage too
(disappears) low

0x1805 | Error Event appears | Failure Power consumption error — 12t exceeded
(disappears)

[0x1806 | Error Event appears | Failure Voltage error — DC link voltage too low
(disappears)

0x1810 | Error Event appears | Failure Firmware download error — Firmware package not
(disappears) valid (e.g. checksum error)

0x1811 | Error Event appears | Failure Firmware download error — Firmware package is
(disappears) not compatible to device and/or hardware

0x1812 | Error Event appears | Failure Firmware download error — Unknown slot
(disappears)

0x1813 | Error Eventappears | Failure Firmware download error — Empty slot
(disappears)
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Event Event type | Mode Device sta- | Event name

code tus

0x1814 | Error Event appears | Failure Firmware download error — Firmware update not
(disappears) possible in this state (e.g. power stage is active)

0x1815 | Error Event appears | Failure Firmware download error — Package currently in
(disappears) use (e.g. by file transfer)

0x1816 | Error Event appears | Failure Firmware download error — Error initiating firm-
(disappears) ware update

0x181/ | Error Event appears | Failure Firmware download error — Error resuming firm-
(disappears) ware update (e.g. write error in file system)

0x1820 | Error Event appears | Failure Parameter package download error — Empty slot
(disappears)

0x1821 | Error Event appears | Failure Parameter package download error — Parameter
(disappears) set not readable (e.g. checksum error)

0x1822 | Error Event appears | Failure Parameter package download error — Parameter
(disappears) set incompatible

0x1823 | Error Event appears | Failure Parameter package download error — Parameter
(disappears) not found

0x4000 | Error Event appears | Failure Temperature fault — Overload
(disappears)

0x4210 | Warning Event appears | Outside the | Device temperature overrun — Clear source of
(disappears) specification | heat

0x4220 | Warning Event appears | Outside the | Device temperature underrun — Insulate Device
(disappears) specification

0x8CAO | Notification | Simple mes- Device is Application information — Device not referenced
sage operating

properly

0x8CA1 | Notification | Simple mes- Device is Application information — Reference running

sage operating
properly

0x8CA2 | Warning Event appears | Outside the | Application warning — Start Press position out of
(disappears) specification | range

0x8CA3 | Warning Event appears | Outside the | Application warning — End position out of range
(disappears) specification

0x8CA4 | Warning Event appears | Outside the | Power consumption warning — |2t close to be ex-
(disappears) specification | ceeded
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4 Configuring Channel Input and Output in CODESYS

4.1 Configuring the Reflnput & RefOutput Interface Tags of Function Blocks

9 Note

e Function Block require only 1% byte of Process Data IN & Process Data Out
e Because Modbus reads Process Data as WORD, it must be divided to BYTE and assigned to

FB.
Process Data IN
Bit 15 4 3 2 1 0
Process data | not used ProcessDataVariable (PDV)
Data content State "Inter- | State "De- State State "Out" | State "In"
mediate” vice" "Move"
Index 0%28 (40)
Sub-Index 5 & 3 2 1
Data type BooleanT

Mapping the process data IN

Process Data OUT

Bit 15 [ 3 2 1 0

Process data | not used ProcessDataVariable (PDV)

Data content Move "Inter- | not used Quit Error Move "Out® Move "In"
mediate"

Index 0x29 (41)

Sub-Index 5 3 2 1

Data type BooleanT

Mapping the process data OUT

Step-1
® SMS_Festo_Modbus_SampleCode.project* - CODESYS = [m] X
File Edit View Project FBD/LD/IL Build FTL Online Debug Tools Window Help b
e Hd & - R B2 %3+ [T | ¥ | Application [Device: PLC Logic] ~ ©f . > |98 | = >
i - ; - 43
Devices v X [#] POU_PRG x v | | ToolBox v 3 x
= ) SMS_Festo_Modbus_SampleCode - 1| PROGRAM POU_PRG [E]| - ceneral
= [ Device (CPX-E-CEC-M1EP) 3 VAR O [ Network
o END_VAR
= &) pLC Logic - 4EF Box
= 1} Application »* HF Boxwith EN/ENO
@ o - -we Assignment
-
) Library Manager - -+ Jump
. -
A 2] POU_PRG (PRG). - o i
= (2% Task Configuration "4 100 % | 4 Input
= & MainTask (IEC-Tasks) - — = - = T Branch
&) pic_pre | ol i Execute
é; PLC_Diagnosis (:LCOwgnos-s) , 222 —|EN ENO % Cut + Boohlean Operators
CPX_E_System (CPX_E_System e | ses + Math Operators
} 2 2 B C
= (@ Ethernet (Ethernet) l?‘-/ v —| AOPY + Other Operators
= (@ Modbus_TCP_Master (Modbus TCP Mast || 2 + Function Blocks
(@ Modbus_TCP_Slave (Modbus TCP Sla | wmeee X Delete

75 EtherNet_IP_Device (EtherNetIP Device)

[i® Insert Network
"3 SoftMotion General Axis Pool

[T  Insert Network (Below)
B |nsert Label
» Toggle Network Comment State
4F Insert Box
#F Insert Empty Box
LF Insert Empty Box with EN/ENO

/ T Insert Execute Box
- I Assi
. " o Insert Assignment X
2 Devices -+ InsertJump b | |32 ToolBox | Visualization Toolbox | i Properties

4ur  Insert Return

[@ Cross

¥ Goto.. ] Project user: (nobody) Q @

[uny

Double click on POU_PRG from Application.

Right click on the Network from Main window.

3. Click on Insert Empty Box to open the Input assistant window.

or

Drag & Drop the “Box with EN/EO” block from toolbox to program area.

N
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Step-2

[7] PLC_PRG x
3 CPXAP_IOLink Parameter_0: CP!
4 Module NO: BYTE:= 2; /IO
5 Ch_NO: BYTE:= 0; SM:
€ SM5_Inputs: Festo_SMS_Modbush
7 SMS_Command: BYTE;
8 ModBus_IN Data_Port0: hURD:\"‘
ModBus_OUT_Data_Port0: WORD;
1 ModBus_IN_Data_Portl: WORD;
11 ModBus_OUT_Data_Portl: WORD;
12 ModBus_IN Data Port2: WORD;
13 ModBus_OUT_Data_Port2: WORD;
14 ModBus_IN_Data_Port3: WORD:

Input Assistant \/

Text Search Categories

Function blocks A  Name Type
| Module Calls #-{} BPLog .
Keywords +-{} cPxaPModbustib
Conversion Operators + 4} Fcs
|| # {} FESTO_ROBOTICS TRAFO Library
=-{} Festo_SMS_ModbusTcP Library
T

+ -2 Library Information
+ (2 Project Information

Origin o)

15 ModBus OUT Data Portd: WORD; = -[2) SMS_Festo_ModbusTCP V22

I Functions

L} ’ =
I
1 RAR \"/ [£] BYTES_TO_WORD_FC FUNCTTON Festo_SMS_ModbusT...
222 [£]/worp_1o_BYTE_FC FUNCTION Festo_SMS_ModbusT...
223 —EN  ENO + i%&hemeﬂ? rary Festo, P_3
2272 —| 222
’ +{} IoDrvEthernet

+ {} loStandard
+-{} sM3_Basic
+-{} sM3_cNe

Structured view

Insert with arguments [Jinsert with namespace prefix
Documentation
FUNCTION WORD_TO_BYTE_FC |

"$ WORD_TO_BYTELFC  UDT_WORD_TO_SINT  VAR_OUTPUT
*$ IN_word WORD VAR_INPUT
"% ouT_BYTES UDT_WORD_TO_SINT VAR _OUTPUT

1. Click on the Box, Input Assistant window pops-up on screen.
2. Click on Categories tab from Input Assistant window.
3. Click on Module Calls from Categories tab.
4. Expand the Festo_SMS_ModbusTCP library and then expand the SMS_Festo_ModbusTCP_V2.2 folder
5. Expand the Functions folder to view the Functions.
6. Select WORD_TO_BYTE_FC
7. Click on OK button to call the function block.
Step-3
@ PLC_PRG x Input Assistant =
3 CPXAP_IOLink Parameter_0: CPXAPMq
Module NO: BYTE:= 2; Text Search Categories
Ch_NO: BYTE:= 0; .
> SMS_Inputs: : Standard Types a Name Type Origin ~
:ﬁ;cmi‘;‘ Cut PP uctredTyves #-{} _3s LICense
HodB:::OU: Copy Ry : 3 CERARMo LD
ModBus_IN [ Paste s it
1 ModBus OV % Delete + Vi FESTO_ROBOTICS_TRAFO
12 ModBus_IN. o - Festo_SMS_ModbusTCP
13 ModBus_0OU: Select All =) SMS_Festo_ModbusTcP_ V22
14 ModBus_IN + 2 Enums
5 ModBus OU;  Drowse ? __ ®-© FunctionBlods
< Advanced > I & N
bl —— | = D) Structs
Refactoring » 0@ real_as_aByte
22 UDT_ISDU_Command
—_— o\:UDT_ReadParametu
- ?¢|uot_worp_1o_sint |
- UDT_WriteParameter
+ {} FestoEthernetlP v
M structured view
[Jinsert with arguments [[Jinsert with namespace prefix
Documentation
STRUCTURE UDT_WORD_TO_SINT |
$ BYTE_LSB BYTE VAR
® BYTEMSB BYTE VAR

e C(Create the Tagin Local Program as given above image.
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Configuring Channel Input and Output in CODESYS

1. Enter the name as “SMS_Inputs” and add colon and then right click after the colon to define Tag
type.

2. Select Input Assistant and window will open.

Click on Structured Types from Categories tab.

4. Expand the Festo_SMS_ModbusTCP library and expand the SMS_Festo_ModbusTCP_V2.2

folder

Expand the Structs folder to view the Structs.

Select UDT_WORD_TO_SINT

7. Click on OK button to call the function block.

W

o

Step-4

fip Library Manager 1] PLC_PRG x

1 PROGRAM PLC_PRG

=] 2 VAR

4 CPEAP_IOLink_Parameter 0: CEXAPModbuslib.CPXAP_IOLink_Parameter;
4 Module NO: BYTE:= 2; I0-Link Master Module Ni | FOR H

5 Ch_NO: BYTE:= 0; SMS ed Ci N

= SM5_Inputs: Festo_SMS ModbusTCP.UDT_WORD_TO SINT: W ssess,,, -

SMS_Command: BYTE: .

ModBus_IN_Data_Port0: WORD; Fa,

5 ModBus_OUT_Data_Port0: WORD; +

Lo .+ ModBus_IN Data_Portl: WORD; *s

Li4|¢' ModBus_OUT_Data_Portl: WORD; *

it ModBus_IN_Data_Port2: WORD; %

w3 ModBus_CUT_Data_Port2: WORD;

ald ModBus_IN Data_Port3: WORD;

als ModBus_OUT_Data_Port3: WORD;

e Starts FROM Z

]
3]
[+]

. Festo SMS ModbusTCP.WORD_TO BYTE FC
-.. 1 —EN ENO'
%= ModBus_IN_Data_Portl —|IN_Word WORD_TO_BYTE_FC [— B

OUT_BYTES |~ SM5_Inputs P
- —ap -

K
4
&y l.'
“saajgunc®

‘e

-

Always keep the FC block Enabled by assigning “1” to EN.

2. Enter ModBus_IN_Data_Port1 in IN_Word to assign the local variable input tag. (The port that SMS
is linked to must be chosen by the user).

3. Enter SMS_Inputs in OUT_BYTES to assign the local variable input tag.

Step-5
.ﬁ'_] PLC_PRG x Input Assistant X

3 CPXAP_IOLink_Parameter_0

Module_NO: BYTE:= 2; y >
AL ¢ Text Search Categories
Ch_NO: BYTE:= 0; y ——
SMS_Inputs: UDT_WORD_TO_d Function blocks a Name Origin 22
SMS_Command: BYTE; /dee Calls +{} BPLog g F
ModBus_IN Data_Port0: .\- Keywords +-{} cPxAPModbusLib
ModBus_OUT_Data_Port0: W{ Conversion Operators 8- () Fcs
ModBus_IN_Data_Portl: WOH
+ {} FESTO_ROBOTICS_TRAFO

11 ModBus_OUT_Data_Portl: W

12 ModBus_IN_Data_Port2: WOH i f| = 1 Festo_sMs_ModbusTeP

13 ModBus_OUT_Data_Port2: W{ + -1 Library Information

14 ModBus_IN_Data_Port3: WOH +-I2J) Project Information

15 ModBus OUT Data Port3: WO = |J) SMS_Festo_ModbusTCP V22

[ : | v =2 Functions

- |£] worb_to_BYTE_FC FUNCTION
+ {} FestoEthernetP Libra
# {} IoDrvEthernet L
+-{} IoStandard L
+
(o

ModBus_IN Data_Portl —

{} sm3_Basic
2 222 {} sM3_cne v
222 " p )
222 —EN ENO M structured view
227 — —22?
222 —| Insert with arguments [Jinsert with namespace prefix
Documentation

FUNCTION BYTES_TO_WORD_FC |

"#$ BYTES_TO_WORD_FC  WORD  VAR_OUTPUT
% BYTE1 BYTE VAR_INPUT
"% ouT1_word WORD  VAR_OUTPUT

. ] o
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Configuring Channel Input and Output in CODESYS

1. Click on the Box, Input Assistant window pops-up on screen.
2. Click on Categories tab from Input Assistant window.
3. Click on Function blocks from Categories tab.
4. Expand the Festo_SMS_ModbusTCP library and expand the SMS_Festo_ModbusTCP_V2.2 folder
5. Expand the Functions folder to view the Functions.
6. Select BYTE_TO_WORD_FC
7. Click on OK button to call the function block.
i) Lbrery Manager [a] PLC_PRG x -
PROGRAM PLC_FRG A
B 2 VAR |
CEXAP_IDLlnkfi':fim??eI_U: CPXAEH::}buale,CEXAE_IDLlnk_EaraTze:: B
o gos BYTEee 0; ’

.
SMS_Inputs: Festo_SMS ModbusTCP.UD
SMS_Command: BYTE;

ModBus_IN Data_PortO: WORD;
ModBus_OUT_Data_Port0: WORD;
ModBus_IN_Data_Portl: WORD;
ModBus_OUT_Data_Portl: WORD:
ModBus_IN_Data_Port2: WORD:;
ModBus_OUT_Data_Port2: WORD;
ModBus_IN Data_ Port3: WORD;
ModBus_OUT _Data_Port3: WORD: 100 % @v

ModBus_IN Data Portl —IN_Word WORD_TO_BYTE_FC I~

SMS_Command —|BYTEL BYTES_TO_WORD_FC -

T_WORD_TC_SINT:

Festo_SMS_ModbusTCP.WORD_TO_BYTE_FC
—EN ENO

OUT_BYTES [~ SM5_Inputs

Festo_SMS_ModbusTCP.BYTES_TO_WORD_FC
—Ex ENO

OUT1_Word — ModBus_OUT_Data_Portl

~—

1. Always keep the FC block Enabled by assigning “1” to EN.

N

Enter SMS_Command in BYTE1 to assign the local variable input tag.

3. Enter ModBus_OUT_Data_Port1 in OUT1_Word to assign the local variable input tag. (The port that
SMS is linked to must be chosen by the user).

9 Note

e Refer Chapter 3.3 to use Mapped 1/0 tags
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5

5.1 Configuring the SMS_Festo_Advanced Function Block Input & Output Interface Tags

Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-1
® SMS_Festo_Modbus_SampleCode.project* - CODESYS = a X
File Edit View Project FBD/LD/IL Build FTL Online Debug Tools Window Help b o
e Hd & dh 0l A 0y B2 %3+ [T | ¥ | Application [Device: PLC Logic] ~ @ m = po
1 . L 41
Devices - 2 x| (5] POU_PRG x ~ | [ToolBox - 2
= ) SMS_Festo_Modbus_SampieCode - 1| PROGRAM EOU_ERG [E]| - ceneral
= EID Device (CPX-E-CEC-M1-EP) 2 VAR O [ Network
= B0 PLc Logic ERAaR I Box
= ) Application »* IF Boxwith ENJENO
@ - e Assignment
] Library Manager —¢” -+ Jump
) 18] pou PRG (PRS) PPt o “wr Retum
= (#8 Task Configuration ‘4’ 100% @R *4 Input
= & MainTask (IEC-Tasks) = — e - T Branch
&) pLc_PrG | 7 - i Execute
& PLC_Diagnosis (PLC-Diagnosis) i % + Boolean Operators
2 cex_£_system (cox_E_System) .' L + Math Operators
= [@ Ethernet (Ethernet) N ~ gl + Other Operators
= (@ Modbus TCP_Master (Modbus TCP Mast| | = + Function Blocks
(@ Modbus_TCP_Slave (Modbus TCP SIg |- X Delete
7 EtherNet_IP_Device (EtherNetIP Device) b__ Insert Network
"3 SoftMotion General Axis Pool [F  Insert Network (Below)
B  Insert Label
¢ Toggle Network Comment State
4F Insert Box
#F Insert Empty Box
[F Insert Empty Box with EN/ENO
/ T Insert Execute Box -
” 5 = Insert Assignment k
32 Devices < B b | |32 ToolBox | Visualization Toolbox | & Properties
EE T 4ur  Insert Return
¥ Goto.. Project user: (nobody) Q@
1. Double click on POU_PRG from Application.
2. Right click on the Network from Main window.
3. Click on Insert Empty Box to open the Input assistant window.
or
Drag & Drop the “Box with EN/EO” block from toolbox to program area.
The opened Input Assistant window will be displayed as show below step-2.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-2
Input Assistant X
Text Search Categories o
Function blocks e & Name Type ~
Module Calls # {} _35_LICENSE Library
Keywords + {} cPxaPModbusLib Library Mo.
Conversion Operators || & {} FESTO_ROBOTICS_TRAFO Library Festo_Robotics_Traf.
= {} Festo_SMS_ModbusTcP Library Festo_SMS_ModbusT...
= = I SMS_Festo_ModbusTCP V22
% = |20 Function Blods
-~ [Z])/sMs_Festo_Advanced |
|£] sMs_Festo_Basi
[£] sMs_resto_Intermedite
=] SMS_Festo_IO
|£) sMs_Festo_parameter
+ {} FestoEthernetP
+ {} IoDrvEthernet
+ {} 10DrvModbusTCP
+ {} sm3_Basic
+ {} sm3_cNe v
M structured view
Insert with arguments [[Jinsert with namespace prefix
Documentation
FUNCTION_BLOCK SMS_Festo_Advanced
*$ RefINPUTS BYTE VAR _INPUT Slave Input Channel Mapping A
*» byDeviceAvailable WORD VAR _INPUT
*9 xEnable BOOL VAR _INPUT TRUE - Enable AOI FUNCTION
*$ byModuleNumber BYTE VAR_INPUT 10-Link Master Module Number | FOR Head Module \
*% byChannelNumber USINT VAR_INPUT SMS Connected Channel Number in I0-Link Master | ¥
< >
@I oK || cancel
1. Click on Categories tab from Input Assistant window.
2. Click on Function blocks from Categories tab.
3. Expand the Festo_SMS_ModbusTCP library.
4. Expand the SMS_Festo_ModbusTCP_V2.2 folder
5. Expand the Function Blocks folder to view the Function blocks.
6. Select SMS_Festo_Advanced block
7. Click on OK button to call the function block.

The called function block shown in below Step-3
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-3
SMS_Festo_Advanced_0 .
" SMS_Festo_Advanced
atini —|EN
222 —{ReFINPUTS Auto Declare %
222 —byDeviceAvailal
227 —{xEnable Scope Name Type
227 —|byModuleNumber VAR ~ |SM5_Festo_Advanced_0 | Festo_SMS_ModbusTCP.¢ - | >
byChanncilumiey .. Initialization Address
xReadAll — | |
V
xiriteAll [ e
xMoveIN Flags Comment
227 —|xMoveIntermedi| [ |CONSTANT
222 —|xMoveOut [JRETAIN
adi — xQuitError [JPERSISTENT
222 —1xPowerSMS
Aii —]XExecuteRefere|
222 —xStoreParamete II' Cancel
. L -
Aii —]xReadDiagnosti
222 —|xResetCounterMileage diCurrentPosition|[— ???
.222 —xEnableFileHandling diCurrentSpeed — 2722
1. Enter the name of the FB instance & press enter key for Auto declare the tag name.
2. Click “OK” button from the auto declare window.
Step-4
C 4 Note
e Function Block require only 1% byte of Process Data IN & Process Data Out.
e Because Modbus reads Process Data as WORD, it must be divided to BYTE and assigned to
FB.
Process Data IN
[a] PLC_PRG1 x Input Assistant X
_ | 7 io_SMS ModbusTCP ) TextSearch Categories
- L.%I UTS Variables a  Name Type Address A
222 —{byDeviceAvailable Keywords +  ® SMS_Festo_Parameter_0 MS_M
xEnable = @ SMS_Inputs
byModuleNumber # BYTE_LSB
byChannelNumber ; # BYTE_MSB
XReadAll 7= # sms_pQI_inputs
xWriteAll # BYTE_LSB
xMoveIN # BYTE_MSB TE
xMoveIntermediate # speedin_01 .
e # speedin_02
xPowerSMS # speedin_03
xExecuteReference ¢ speedin_05
xStoreParameters # SpeedOut_o01
xReadDiagnosticData # SpeedOut_02
xResetCounterMileage ¥ SpeedOut_03
xEnableFileHandling # SpeedOut_05 TE v
xExecuteFileHandling < >
xFactoryReset
xUserInterfacelock [Astructured view Filter |None nt
bySpeedOut 7 j )
bySpeedIN Insert with arguments Insert with namespace prefix
byForce Documentation
[ ]
OK Cancel

PwNe

Always enable the function block by assigning value 1 in “EN” input.
Click the “Browse” button of the FB Input Tag.

Select “Variables” from categories list.
Expand “SMS_Inputs” from the list shown in window.

Select “SMS_Inputs.BYTE_MSB”. (Refer the above Note)
5. Click “OK” to confirm the selection.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-5
PQI - Process Data IN

v ]
~
3 SMS_Festo_Advanced_0
SMS_Festo_Advanced
1 —EN ENO|
SMS_Inputs.BYTE_MSB —|RefINPUTS RefOUTPUTS [ 22?2
- E . leviceAvailable Input Assistant X
ok xEnable
dul = Text Search (Categories

byChannelNumber
xReadAll NG Varizbles «  Name Address &
xWriteAll Keywords =€) Application
xMoveIN = ﬂGVL
xMoveIntermediate \.‘—/ # Inputs_Port0
xMoveQut
xQuitError : ;:::::::::;
xPowerSMS # Inputs_ports
xExecuteReference ” Onlput; Portd
xStoreParameters -
xReadDiagnosticData # Outputs_Portl
xResetCounterMileag( # Outputs_Port2
xEnableFileHandling # Outputs_Port3
xExecuteFileHandlin \_/ L
xFactoryReset #® PQI_Inputs2and3
xUserInterfaceLock % AutoStoreActive_01
bySpeedOut # AutoStoreActive_02

vSp IN # AutoStoreActive_05 ~
byForce < >
XReferenceDirection
diStartPressPositio;  EAStructured view Filter |None v
dilntermediatePosit
diEndPosition Insert with arguments Insert with namespace prefix

4 Documentation
ModbusSlave PQI_InputsOand1 AT %IW4: WORD(VAR_GLOBAL)
< G ][ oo

. Click the “Browse” bu
. Select “Variables” fro
Expand “Application”

tton of the FB Input Tag.
m categories list.
-y “GVL”

sen by the user, Example: PQ| of Port 0 and Port 1 will be available in one word).
Refer — Chapter 3.2 Step-5 or Technical Appendix 9.1

Click “OK” to confirm

Step-6
Process Data Out

the selection.

SMS_Festo_Advanced_0

rves)

xEnabled [~ 7?7?

xStateln - 2??

xError — 272

ition|- 772

L 222

Input Assistant

Text Search Categories

s

Keywords

Structured view

Documentation

4 Name Address
# ResetCountermileage_01
# ResetCountermileage_05
+ {} sM3_Basic
- {} sM3_cNe
# {} sM3_Common
#-{} sM3_Error
+-{} sM3_Math
+-{} sM3_Robots
# SMS_Command
+ @ SMS_Festo_Advanced 0
+ # SMS_Festo_Basic_0
* # SMS_Festo_Intermediate_0
*  # SMS_Festo_10_0
+ % SMS_Festo_Parameter 0
+ % SMS_Inputs
<

. Select “PQI_InputsOand1” from the list shown in window. (The port that SMS is linked to must be cho-

Filter | None

Insert with arguments

Insert with namespace prefix

SMS_Festo_Advanced
1 —EN ENO
SMS_Inputs.BYTE_MSB —RefINPUTS Re£OUTEUTS [ 222
222 —byDeviceAvailable
—{xEnable xWriteActive [- 227
—byModuleNumber xWriteDone [~ ?7?7?
—byChannelNuxber xReadActive [ 227
—xReadAll xWriteAllDone — 7?7
—{=WrizeAll xReadAllDone [~ 227
—xMoveIN
—]=MoveIntermediate xStatelntermediate - 22?2
—xMoveOut xStateOut [~ 7?7?
—{®QuitError xStateMove [ 222
—xPowersSMs xStateDevice — 7?7
—|xExecuteReference
—xStoreParameters uilocalError — ???
—|#ReadDiagnosticData aErrorCode [ 222
— leage dic
—|xEnableFileHandling diCurrentSpeed (- 272
—|xExecuteFileHandling diCurrentForce [~ ?7?
—|xFactoryReset diDDTemperature [~ 222
—ixUserInterfacelock diDDCurrent [~ 7?2
—“{bySpeedOut diDDVoltage [~ 222
—“bySpeedI“ diDDCyclesTotal — ??7?
—“byForce diDDCyclesSinceReset [~ 222
—*ixReferenceDirection diDDMil 1
—diStartPressPosition diDDMileagesSinceReset [~ 222
—HdiInternediatePosition diNumOfStorageOperation [~ 7?2
—{diEndPosition
ive

—ModbusSlave

1.
2.
3.

Select “Variables” fro
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m categories list.

Select “SMS_Command” from list.

SMS_Command: BYTE(VAR)

Click the “Browse” button of the FB Input Tag.

Cancel
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

4. Click “OK” to confirm the selection.

Step-7

SMS_Inputs.BYTE MSB —
GVL.POI InputsOandl —

-

Step-8

] PLC_PRG x

3|

GVL.PQI_Inputsdandl —j

SMS_Festo_Advanced_0

Note

SMS_Festo_Advanced
1 —EN ENO|
RefINPUTS RefOUTPUTS [~ SMS_Command
byDeviceAvailable xEnabled — ?7??
Enable 01 =
A ahte Auto Declare X
222 —|byModuleNum
i —1byChannelNu & % ~
222 —|%ReadAll lics akiz ZYBE :
222 —|xWriteall o v| [Enable_o1 | [poo V>
222 —|xMovelIN Object Initialization Address
222 —1xMoveIntern 1
: PLC_PRG ication v
222 —xMoveOut = [Aopl 1 [ ‘ ‘ [
222 —|xQuitError | Flags Comment
222 —{xPowersMs | [JCONSTANT
22 —]xExecuteRef CJReETAIN
—]xStoreParan D ERSISTEN ]
—xReadDiagng
—1xResetCount
—xEnableFile E Cancel
xExecuteFil —
1. Enterthe tag name for “xEnable” input tag & press enter to open Auto Declare window.
2. Click “OK” to confirm the entered tag name.
Repeat Step — 7 for different input & output tags in function block.
Input Assistant X
SMS_Festo_Advanced 0 Text Search Categories
1 —EN SMS_Festo ) y Variables & Name Tyee Address "
- NS | Keywords . - X
SMS_Inputs.BYTE MSB —|RefINPUTS YW # IntermediatePosition_03
[byDeviceAvailable ¥ IntermediatePosition_05
Enable_01 —{xEnable = @ ToConfig_Globals
222 —|byModuleNumber b [ # CPX_E_System
byChanne 1Number + @ Ethernet
xReadAll + @ EtherNet_IP_Device £t
XWriteAll + @ Modbus_TCP_Master I A
xMoveInternediate xsta S ¢ aloConfgTaskMapCount
Hrreens #- # ploConfigTaskMap
s s #{} IoDrvEthernet Tol
E— #{} IoDrvModbusTCP bra
xExecuteReference + ) Iostandard o -
xStoreParameters ostanda - -
xReadDiagnosticData # ModBus_IN_Data_Portd o
xR&:e:Co\lm:etuilenge dicy (Z “OdBuS_IN_Dih_Pﬂl‘l " v
xEnableFileHandling o L
xExecuteFileHandling sUUnll’Ed wiew -
xFactoryReset
“|xUserInterfacelock Insert with arguments [[Jinsert with namespace prefix
bySpeedOut .
Documentation
bySpeedIN d
e aippcy] [ Medbus TGP Siave: IoDriModbusTCP ModbusTCRSlave (VAR_GLOBAL)
xReferenceDirection di
diStartPressPosition diDDMiled
dil: atePosition di

diEndPosition

222 [...|busSlave
o T

xAutoStoreActive

Click the “Browse” button of the FB Input Tag.
Select “Variables” from categories list.

Expand “loConfig_Globals” from the list shown in window.
Select “Modbus_TCP_Slave” from loConfig_Globals list.
Click “OK” to confirm the selection.

Cancel

Once all steps completed successfully the SMS_Festo_Advanced Function block will be look like below.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

SMS_Festo_Advanced 0

Festo ModbusTCP.SMS Festo_ Advanced
1 —EN - - B ENO
SMS_Inputs.BYTE_MSB —RefINPUTS RefOUTPUTS — SMS_Command
GVL.PQI_InputsOandl —byDeviceAvailable xEnabled [~ Sts_Enabled 01
Enable_01 —xEnable xXWriteActive — Sts_WriteActive_01
Module_ NO —byModuleNumber xWriteDone [~ Sts_WriteDone_ 01
Ch_NO —byChannelNumber xReadActive [~ StS_ReadActive_ 01
ReadAll 01 —{xReadAll xWriteAllDone [~ StS_WriteAllDone 01
WriteAll 01 —{xWritelAll xReadAllDone — StS_ReadAllDone_01
MoveIn 01 —|xMoveIN xStateIn— Sts_Stateln 01
MoveIntermediate_0l1 —xMoveIntermediate xStateIntermediate [~ Sts_StateIntermediate_01
MoveQut_01 —{xMoveOut xStateOut — Sts_StateCut_01
QuitError_0l1 —xQuitError xStateMove — Sts_StateMove 01
PowerSMS_01 —{xPowerSMS xStateDevice [~ Sts_StateDevice 01
ExecuteReference_01 —xExecuteReference xError — Sts_Error_01
StoreParameters_0l1 —xStoreParameters uilocalError — Sts_uilocalError_01
ReadDiagnosticData_0l1 —|xReadDiagnosticData aErrorCode [~ Sts_aErrorCode_01
ResetCountermileage_01 —xResetCounterMileage diCurrentPosition — Sts_CurrentPosition_01
EnableFileHandling_0l1 —|xEnableFileHandling diCurrentSpeed — Sts_CurrentSpeed_ 01
ExecuteFileHandling_01 —xExecuteFileHandling diCurrentForce — Sts_CurrentForce_ 01
FactoryReset_01 —{xFactoryReset diDDTemperature — Sts_Temperature 01
UserInterfacelock_01 —SxUserInterfacelock diDDCurrent [~ Sts_Current_01
speedIn_01 —SbySpeedOut diDDVoltage — Sts_voltage_01
SpeedOut_01 —SbySpeedIN diDDCyclesTotal — Sts_CycleTotal 01
Force_01 —SjbyForce diDDCyclesSinceReset [— Sts_CyclesSinceReset_01
ReferenceDirection_01 —xReferenceDirection diDDMileageTotal — Sts_MileageTotal 01
StartPressPosition_01 —jdiStartPressPosition diDDMileagesSinceReset — Sts_MileageSinceReset_01
IntermediatePosition_01 —SidiIntermediatePosition diNumOfStorageOperation |~ Sts_NumOfStorageOperation_01
EndPosition_01 —<diEndPosition
RAutoStoreActive_01 —xAutoStoreActive
IoConfig_Globals.Modbus_TCP_Slave —“IModbusSlave
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

5.2 Configuring the SMS_Festo_Basic Function Block Input & Output Interface Tags

Step-1

® SMS_Festo_Modbus_SampleCode.project* - CODESYS = a X
File Edit View Project FBD/LD/IL Build FTL Online Debug Tools Window Help b o
e E & - I YR e t9+ [3° | #¥ | Application [Device: PLC Logic] ~ ©§ = ® = »
i - | & ; {
Devices v & X [0] POU_PRG x v || ToolBox v X
= (3] SMS_Festo_Modbus_SampleCode - 1|  PROGRAM POU_PRG =] - General
= EID Device (CPX-E-CEC-M1-EP) VAR O [ Network
END_VAR
= 80 pLC Logic = 4 Box
= ) Application »* {IF Boxwith EN/ENO
@ o - -m Assignment
-
] Library Manager —g’ -+ Jump
] pou £RS (PRS) - < Return
h = (E8 Task Configuration "4’ 100 % *4 Input
= & MainTask (IEC-Tasks) E— — e = Branch
8] pc_PRG e W Execute
é; PLC_Diagnosis (PLC-Diagnosis) 222 —lEw i ‘ENO 5 ow + Boolean Operators
CPX_E_System (CPX_E_System) .oe | 2ve + Math Operators
\ 22 B C
= [ Etheret (Ethernet) \/ 55— Py + Other Operators
= (4J Modbus_TCP_Master (Modbus TCP Masty |i linis + Function Blocks
(@ Modbus_TCP_Slave (Modbus TCP Sla | emmeee X Delete
7 EtherNet_IP_Device (EtherNetIP Device) G Insert Network
| P
¥ Sofifiitin Geril A [T Insert Network (Below)
B |nsert Label
¢4 Toggle Network Comment State
4F Insert Box
#F Insert Empty Box
o LF Insert Empty Box witi EN/ENO
T Insert Execute Box -
. 5 = Insert Assignment k
|
; < i :"‘e":’“" 5| 192 ToolBox | &) Visuslzation Toobor | & Pr
wr 1t Ret
celist| [E] Messages - Total 24 error(s). 14 warning(s). 1 message(s il
Y Goto.. Project user: (nobody) o

1. Double click on POU_PRG from Application.

N

Right click on the Network from Main window.

3. Click on Insert Empty Box to open the Input assistant window.

or

Drag & Drop the “Box with EN/EO” block from toolbox to program area.

The opened Input Assistant window will be displayed as show below step-2.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-2
Input Assistant X
Text Search Categories 0
Function blocks @ & Name Type ~
Module Calls # {} _35_LICENSE Library
Keywords + {} cPxaPModbusLib Library Mo.
Conversion Operators + {} FESTO_ROBOTICS_TRAFO Library Festo_Robotics_Traf.
= {} Festo_SMS_ModbusTCP Library Festo_SMS_ModbusT...
=) SMS_Festo_ModbusTCP V22
»= -2 Function Blods
E] SMS_Festo_Advanced FUNCTTON BLOCK ~ Festo_SMS_ModbusT....
£]/sMs_Festo_Basic | ANCTION B0k  Festo_SMS_ ModbusT...
[£] sMs_Festo_Intermediate /7700 Festo_SMS_ModbusT...
£| SMS_Festo_IO Festo_SMS_ModbusT...
|£) sMs_Festo_parameter
+ {} FestoEthernetP
+ {} IoDrvEthernet
+ {} 10DrvModbusTCP
+ {} sm3_Basic
+ {} sm3_cNe v
M structured view
Insert with arguments [Jinsert with namespace prefix
Documentation
FUNCTION_BLOCK SMS_Festo_Basic
*$ RefINPUTS BYTE VAR _INPUT Slave Input Channel Mapping A
*» byDeviceAvailable WORD VAR _INPUT
*9 xEnable BOOL VAR_INPUT TRUE - Enable AOI FUNCTION
*$ byModuleNumber BYTE VAR_INPUT 10-Link Master Module Number | FOR Head Module \
*% byChannelNumber USINT VAR_INPUT SMS Connected Channel Number in I0-Link Master | ¥
< >
b‘ oK | Cancel
1. Click on Categories tab from Input Assistant window.
2. Click on Function blocks from Categories tab.
3. Expand the Festo_SMS_ModbusTCP library and expand the SMS_Festo_ModbusTCP_V2.2 folder
4. Expand the Function Blocks folder to view the Function blocks.
5. Select SMS_Festo_Basic block
6. Click on OK button to call the function block.

The called function block shown in below Step-3
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Step-3

) SM5_Festo_Basic 0

" sMS Festo Basic

i —1EN

aii —RefINPUTS

222 —byDeviceAvailable

227 —xEnable

222 —byModuleNumber

.222 —|byChannelNumber

2272 —xReadAll

227 —|xWriteAll

222 — xMoveIN
—xMoveIntermediate

—xMoveOut

227 —|xQuitError

222 —xPowerSMS

227 —|xExecuteReference

Auto Declare

Scope

VAR

Object

PLC_PRG [Application]
Flags

[C] consTanT

[CJrETAIN
[C]PERSISTENT

2272 —xStoreParameters
A
222 —xUserInterfacelod

Name

Type

<

[sMS_Festo_Basic_0

| [Festo_sms_ModbusTcP.¢ v | >

Initialization

Address

v |

]| |

Comment

Cancel

QL = ]

222 —bySpeedOut
227 —“bySpeedIN

diCurrentPosition
diCurrentSpeed

777

-

272

1. Enter the name of the FB instance & press enter key for Auto declare the tag name.
2. Click “OK” button from the auto declare window.

Step-4

Note

-

e Function Block require only 1% byte of Process Data IN & Process Data Out.
e Because Modbus reads Process Data as WORD, it must be divided to BYTE and assigned to

FB.

Process Data IN

SMS_Festo_Basic_0

SMS Festo Basic

-

.Y

22? — byDeviceAvailable
?2?? —{xEnable

?2? — byModuleNumber
??? —byChannelNumber
22?2 —xReadAll

22?2 —xWriteAll

222 —xMoveIN

22?2 —{xMoveIntermediate
22?2 —xMoveOut

22?2 —{xQuitError

22?2 — xPowerSMS

??? —|xExecuteReference

Input Assistant
TextSearch Categories

W7 | variables
Keywords

222 —xStoreParameters
222 —SxUserInterfacelock
222 —SpySpeedOut

222 —SpySpeedIN

222 —SpyForce

222 —AxReferenceDirection
222 —SidiStartPressPosition
22?2 —dilIntermediatePositior

222 —AdiEndPosition

a Name
+ {} sM3_Robotics

P SMS_Command
+ @ SMS_Festo_Advanced 0
+ @ SMS_Festo_Basic_0
+ @ SMS_Festo_Intermediate_0
+ @ SMS_Festo_IO_0
+ @ SMS_Festo_Parameter_0
= @ SMS_Inputs

@ BYTE_LSB

Address 2

4 ¥ [BYTE_msB

"~/¢ speedIn_01

¥ speedIn_02
¥ speedin_03
¥ speedIn_05
# SpeedOut_01

222 —xAutoStoreActive

222 —AModbusSlave Structured view

Documentation

Filter |None v

Insert with arguments Insert with namespace prefix

BYTE_MSB: BYTE(VAR)

Cancel

o=

1. Always enable the function block by assigning value 1 in “EN” input.
2. Click the “Browse” button of the FB Input Tag.
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3. Select “Variables” from categories list.

4. Expand “SMS_Inputs” from the list shown in window.
Select “SMS_Inputs.BYTE_MSB”. (Refer the above Note)

5. Click “OK” to confirm the selection.

Step-5
PQI - Process Data IN

SMS_Festo_Basic 0
SMS Festo Basic

1—EN ENO
SMS_Inputs.BYTE_MSB —RefINPUTS RefOUTPUTS |- 22?2
\-/ 22?2 |...|eviceAvailable Input Assistant «
22?2 —|xEnable

22?2 —byModuleNumber
22?2 —|byChannelNumber

Text Search Categories

222 — xReadAll | Variables 4 Name Type Address .
222 —{xWriteAll S| keywords = Application ’

222 —{xMoveIN e L

2?? —xMoveIntermediate \"‘/ # Inputs_Port0

22?2 —|xMoveOQut ? Inputs_Portl

22? —{xQuitError @ Inputs_Port2 i

222 —xPowerSMS & Inpu'_s_Poﬂ3 ORD

222 —xExecuteReference - ORD

# Outputs_Port0
# Outputs_Portl

22?2 —|xStoreParameters
222 —SAxUserInterfacelock

222 —SpySpeedOut ® Outputs_Port2
222 ~ApySpeedIN # Outputs_Port3
222 —SpyForce S k4
22?2 —SxReferenceDirection # PQI_Inputs2and3 ORD
22?2 —AdiStartPressPositio ¥ AutoStoreActive_01
222 —SdilntermediatePosit| # AutoStoreActive_02
222 —24iEndPosition # AutoStoreActive_05 oC v
22?2 —SxAutoStoreActive | < E >
222 —SiModbusSlave )
Structured view Filter |None v

Insert with arguments Insert with namespace prefix

Documentation
PQI_InputsOand1 AT %IW4: WORD(VAR_GLOBAL)

]| o

Click the “Browse” button of the FB Input Tag.

Select “Variables” from categories list.

Expand “Application” --> “GVL”

Select “PQl_InputsOand1” from the list shown in window. (The port that SMS is linked to must be cho-
sen by the user, Example: PQ| of Port 0 and Port 1 will be available in one word).

Refer — Chapter 3.2 Step-5 or Technical Appendix 9.1

5. Click “OK” to confirm the selection.

PwN e

Step-6
Process Data Out

SMS_Festo_Basic_0

Input Assistant X
SMS_Festo_Basic
1—EN ENO——
\/ Text Search  Categories
SMS_Inputs.BYTE_MSB —RefINPUTS RefOUTPUTS S
6VL.PQI_Inputsandl —byDeviceAvailable xEnabled [variables | A Name Type Address )
xEnable xWriteActive | Keywords ¢ ResetCountermileage_01 e
byModuleNumber xWriteDone ¢ ksﬁ(wmzmih“'m
byChannelNumber XReadActive -
+ {} sm3_Basic
xReadA1l xWriteAllDone () s one
xWriteall xReadAllDone gy
xMoveIN xStateIn 0 SM3_Commen
%
xoveIntermediate xStatelntermediate SM3_Error
xMoveOut xStateOut ) su3_math
+ {} sM3_Robotis

xQuitError xStateMove

xPowersMS xStateDevice # SMS_Command

rrrrrrrrrrrrrrror 11T

xExecuteReference xError * % SMS_Festo_Advanced 0

xStoreParameters uilocalError +  # SMS_Festo_Basic_0

xUserInterfaceLock aErrorCode * & SMS_Festo_Intermediate_0

bySpeedOut diCurrentPosition + % SMS_Festo_I0_0

bySpeedIN diCurrentSpeed + & SMS_Festo_Parameter 0

byForce diCurrentForce + % SMS_Inputs v
irection dai Operation |- 222 Xl N

distartPressPosition

diIntermediatePosition [ structured view Filter |None v

diEndPosition

xAutoStoreActive Insert with arguments Insert with namespace prefix

ModbusSlave Documentation
SMS_Command: BYTE(VAR) |
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Click the “Browse” button of the FB Input Tag.
Select “Variables” from categories list.

Select “SMS_Command” from list.

Click “OK” to confirm the selection.

HwWwN e

Step-7

SMS_Festo_Basic_0

SMS Festo Basic
1 —EN ENOf—
SMS_Inputs.BYTE_MSB —RefINPUTS RefOUTPUTS — SMS_Command
GVL.PQI InputsOandl —byDeviceAvailable xEnabled — 22?2
Enable 02 . |abl
\_/ nable = Auto Declare X
Aii —1byModuleNumb
222 —{byChannelNun
T
222 —|xReada11 Scope Name : ype
222 —{|xWriteAll Lt v| [enable 02 | [poo vi>
223 —|xMovelIN Object Initialization Address
222 —]xMoveInterme T
PLC_PRG ication v
222 —xMoveOut PRG (Aot ] [ | I I
222 —|xQuitError Flags Comment
222 —|xPowerSMS [CJ consTanT
222 —]xExecuteRefe CIRETAIN
222 —xStoreParam¢ [PersISTEN
222 —HixUserInterfs
222 —SibySpeedOut
222 ~specen =11 o
222 —SbyForce
1. Enterthe tag name for “xEnable” input tag & press enter to open Auto Declare window.
2. Click “OK” to confirm the entered tag name.
L 2 Note
e Repeat Step — 7 for different input & output tags in function block.
Step-8
SUS Festo Basic 0 [\ hclin %
SMS Festo Basic
L —EN TextSearch Categories
SMS_Inputs.BYTE MSB —RefINPUTS
GVL.PQI_Inputs0andl —{byDeviceAvailable Z [ variables | a  Name Address "
Enable 02 —xEnable Keywords # IntermediatePosition_02
pyModuleNumber # IntermediatePosition_03
b;‘:h:;lnimm“ # IntermediatePosition_05
xRea -
T o ? IoConfig_Globals
xMoveIN # CPX_E_System
xMovelIntermediate xSta’ 4~ ¢ Ethernet
xMoveOut + @ EtherNet_IP_Device El
xQuitError + @ Modbus_TCP_Master
XPowerSMS 4 2 Modbus_TCP_Slave
xExecuteReference h # nloConfigTaskMapCount
xStoreParameters *+ @ ploConfigTaskMap
xUserInterfacelock + {} ToDrvEthernet D
bySpeedOut dic +{} 10DrvModbusTCP
HpySpeedIN #{} loStandard
byForce # ModBus_IN_Data_Port0 R v
xReferenceDirection diNumOfSt: < >
diStartPressPosition
diIntermediatePosition M structured view Filter |None v
diEndPosition
xAutoStoreActive Insert with arguments [Jinsert with namespace prefix
... |bussiave Documentation
L Modbus_TCP_Slave: 1oDrvModbusTCP. ModbusTCPSlave(VAR_GLOBAL)
=1 o

Vi wN e
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Click the “Browse” button of the FB Input Tag.

Select “Variables” from categories list.

Expand “loConfig_Globals” from the list shown in window.
Select “Modbus_TCP_Slave” from loConfig_Globals list.
Click “OK” to confirm the selection.
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Once all steps completed successfully the SMS_Festo_Basic Function block will be look like below.

SMS_Festo_Basic_0

SMS_Inputs.BYTE_ MSB —
GVL.PQI_InputsOandl —
Enable_02 —
Module NO —

Ch_NO —

ReadAll 02 —
WriteAll 02 —

MoveIn 02 —
MoveIntermediate 02 —
MoveQut_02 —
QuitError_02 —
PowerSMS_02 —
ExecuteReference_02 —
StoreParameters_02 —
UserInterfacelock_ 02 —
SpeedOut_02 —=
speedIn_02 -

Force_02 -5
ReferenceDirection_02 —=
StartPressPosition_02 -
IntermediatePosition_02 —5
EndPosition_02 —5
AutoStoreActive_02 —5

Festo_ SMS ModbusTCP.SMS Festo Basic

EN

RefINPUTS
byDeviceAvailable
xEnable
byModuleNumber
byChannelNumber
xReadAll

xWriteAll

xMoveIN
xMoveIntermediate
xMoveOut

xQuitError
xPowerSMS
xExecuteReference
xStoreParameters
xUserInterfacelock
bySpeedOut
bySpeedIN

byForce
xReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xAutoStoreActive

IoConfig_Globals.Modbus_TCP_Slave —"']Hodbu:Slave

ENO

RefOUTPUTS
xEnabled
xWriteActive
xWriteDone
xReadActive
xWriteAllDone
xReadAllDone
xStateln
xStatelntermediate
xStateQut
xStateMove
xStateDevice
xError
uilocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diNumOfStorageOperation

- SMS_Command
—Sts_Enabled 02

— Sts_WriteActive_02

- Sts_WriteDone_02

— StS_ReadActive_ 02
—StS_WriteAllDone_ 02

— StS_ReadAllDone_02
—Sts_Stateln_ 02

- Sts_Statelntermediate_02
- Sts_StateOut_02

- Sts_StateMove_02

- Sts_StateDevice_02

- Sts_Error_02
—Sts_uilocalError_02

- Sts_aErrorCode_02

— Sts_CurrentPosition_ 02
—Sts_CurrentSpeed_02

- Sts_CurrentForce_02

— Sts_NumCfStorageOperation_02
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5.3 Configuring the SMS_Festo_Intermediate Function Block Input & Output Interface
Tags

Step-1

® SMS_Festo_Modbus_SampleCode.project* - CODESYS et [m] X
File Edit View Project FBD/LD/IL Build FTL Online Debug Tools Window Help b of
2 | &« [ 9 i3+ (7 | #8 | Application [Device: PLC Logic] ~ @ y N > |1 | = »
1 o T} L
Devices v & X 1) POU_PRG x v || ToolBox v 3 x
= [ SMS_Festo_Modbus_SampleCode v 1|  PROGRAM POU_PRG E - General
= E Device (CPX-E-CECM1-EP) 21 VAR O [ Network
= B0 pcLoge )| RO £F Box
= ) Application i1 »* TF Boxwith ENJENO
[‘ GVL ”—’ ~uae Assignment
i Library Manager - - Jump
2] POy PRG (PRG) &P 4t Return
— (@ Task Configuration ,—" 100% | & 4 Input
=& MainTask (IEC-Tasks) gy . A"—" T Branch
&) PLc_PrG ”7 &~ i Execute
é;PLC_DIagnosns (PLC-Diagnosis) i 22— EwO » cat + Boolean Operators
CPX_E_System (CPX_E_System) 209 | | a99 + Math Operators
= [ Ethernet (Ethernet) ‘\-/ ?;, 1 7 B Copy + Other Operators
= (@ Modbus_TCP_Master (Modbus TCP Mast || Paste + Function Blocks
(@ Modbus_TCP_Slave (Modbus TCP Slg |mvee X Delete
7 EtherNet_IP_Device (EtherNetIP Device) [i® Insert Network
2 SoftMotion General Axis Pool B
T Insert Network (Below)
B Insert Label
% Toggle Network Comment State
F Insert Box
$F Insert Empty Box
[£F Insert Empty Box with EN/ENO ]
" I
Insert Execute Box
g " - Insert Assignment
. - Insert Jump b | |3 ToolBox | @] Visuazation Toobox Propetties
4ur  Insert Return
@ c celist| [E] Messages - Total 24 error(s). 14 warning(s). 1 message(s)
¥ Goto.. @ Project user: (nobody) Q&

1. Double click on POU_PRG from Application.
Right click on the Network from Main window.
3. Click on Insert Empty Box to open the Input assistant window.
or
Drag & Drop the “Box with EN/EO” block from toolbox to program area.

N

The opened Input Assistant window will be displayed as show below step-2.
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Step-2
Input Assistant X
Text Search Categories o
Function blocks & Name Type ~
Module Calls # {} _35_LICENSE Library
Keywords + {} cPxaPModbusLib Library
Conversion Operators + {} FESTO_ROBOTICS_TRAFO Library Festo_Robotics_Traf...
¥ = {} Festo_SMS_ModbusTCP Library Festo_SMS_ModbusT...
.= LD SMS_Festo_ModbusTCP_V22
= |2 Function Blods
[£) sms_resto_Advanced FUNCTT Festo_SMS_ModbusT....
[£] sMs_Festo_Basic FUNCTION..
- [£][sMS_Festo_Intermediate| o a oo
£] SMS_Festo_IO FUNCTION. BLOCK
|£) sMs_Festo_parameter FUNCTION. BLOCK
+ {} FestoEthernetP Librar
+ {} IoDrvEthernet
+ {} 10DrvModbusTCP
+ {} sm3_Basic
+ {} sm3_cNe v
M structured view
Insert with arguments [[Jinsert with namespace prefix
Documentation
FUNCTION_BLOCK SMS_Festo_Intermediate
*$ RefINPUTS BYTE VAR _INPUT Slave Input Channel Mapping A
*» byDeviceAvailable WORD VAR _INPUT
% xEnable BOOL VAR _INPUT TRUE - Enable AOI FUNCTION
*$ byModuleNumber BYTE VAR _INPUT 10-Link Master Module Number | FOR Head Module Valu¢
*% byChannelNumber USINT VAR _INPUT SMS Connected Channel Number in I0-Link Master | FOF ¥
< >
=1 o
1. Click on Categories tab from Input Assistant window.
2. Click on Function blocks from Categories tab.
3. Expand the Festo_SMS_ModbusTCP library and expand the SMS_Festo_ModbusTCP_V2.2 folder
4. Expand the Function Blocks folder to view the Function blocks.
5. Select SMS_Festo_Intermediate block
6. Click on OK button to call the function block.

The called function block shown in below Step-3
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Step-3
; SMS _Festo_Intermediate 0 ass

" sMS_Festo_Intermediate ]
~Aid —|EN manm
.222 —|RefINPUTS Auto Declare b
i — byDeviceAvailg
222 —|xEnable Scope Name Type
222 —|byModuleNumbez VAR v |SM5_Festo_Intermediate_0 | Festo_SMS_ModbusTCP.¢ v | =
222 —byChannelNumbeg
222 —{ xReadAll Object Initialization Address
222 —{xWriteAll PLC_PRG [Application] v | [... |
23 —|xMoveIN Flags Comment
2322 —xMoveIntermedy []CONSTANT
i —|EMoveOut [C]rRETAIN
222 —xQuitError [C]PERSISTENT
222 —H{bySpeedOut
222 —SbySpeedIN
222 —: diIntermediate |I| premer
222 —ModbusSlave "

1. Enter the name of the FB instance & press enter key for Auto declare the tag name.
2. Click “OK” button from the auto declare window.

Step-4

Note
e Function Block require only 1% byte of Process Data IN & Process Data Out.

e Because Modbus reads Process Data as WORD, it must be divided to BYTE and assigned to
FB.

-

Process Data IN
SMS_Festo_Intermediate_0

SM5 Festo Intermediate

i _
\/2’?? — _MTS Input Assistant K
222 —|byDeviceAvailable TextSearch Categories
xEnable
byModuleNumber > Variables A Name Address A
byChannelNumber Keywords % {} SM3 Robobics
xRJe?d.All. ¥ SMS_Command
I a— + @ SMS_Festo_Advanced 0
p—— E- @ SMS—Festo-Basi: 0 -
xMoveIntermediate - - =
*MaveCut + @ SMS5_Festo_Intermediate_0
xQuitError * % SMS_Festo_I0_0
bySpeedOut + @ SMS_Festo_Parameter 0
bySpeedIN = @ SMS_Inputs
dilntermediatePositi » BYTE_LSB
ModbusSlave l - "lBYTE_HSB
? speedIn_01
? speedIn_02 SYTE
¥ speedin_03 BYTE
¥ speedIn_05
¥ SpeedOut_01 v
< >
[ structured view Filter |None v
Insert with arguments Insert with namespace prefix
Documentation
BYTE_MSB: BYTE(VAR)
O ==

1. Always enable the function block by assigning value 1 in “EN” input.
2. Click the “Browse” button of the FB Input Tag.
3. Select “Variables” from categories list.
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4. Expand “SMS_Inputs” from the list shown in window.
Select “SMS_Inputs.BYTE_MSB”. (Refer the above Note)
5. Click “OK” to confirm the selection.

Step-5
PQI - Process Data IN

@] PLC_PRG1 x Input Assistant X
2 TextSearch Categories
Festo SMS_ Modbu - a Variables & Name Type Address ~
1 —EN |
Keywords T " P tcthescT
GVL.PQI_InputsOandl —IN Word # SMS_Festo_Intermediate_1 S
- +. % SMS_Festo_IO_0
+- % SMS_Festo_Parameter 0
= % SMS_Inputs
N ¥ BYTE_LSB BYTE
Festo_ SMS ModbusTCP V2 1.B # BYTE_MSB
1 —EN ~
= # SMS_PQI_Inputs Fest
SMS_Command —BYTE1 - # BYTE_LSB
# BYTE_MSB BYTE
# speedin_01 BYTE
4 SMS5_Fes # speedin_02 BYTE
Festo SMS ModbusTC! # speedin_03 BYTE
1 EN % speedin_05
SMS_Inputs.BYTE MSB RefINPUTS # Speedout_o01 BYTE
2?2? [...leviceAvailable SYTE
J L % Speedout_02 BYTE v
—xEnable - =
— byModuleNumber
—byChannelNumber M structured view Filter |None v
xReadAll
xWriteAll Insert with arguments Insert with namespace prefix
xMoveIN Documentation
xMoveIntermediate |
OK Cancel
< -

Click the “Browse” button of the FB Input Tag.

Select “Variables” from categories list.

Expand “Application” --» “GVL”

Select “PQI_InputsOand1” from the list shown in window. (The port that SMS is linked to must be cho-
sen by the user, Example: PQI of Port 0 and Port 1 will be available in one word).

Refer — Chapter 3.2 Step-5 or Technical Appendix 9.1

5. Click “OK” to confirm the selection.

Fwhe

Step-6
Process Data Out

SMS_Festo_Intermediate_0

SMS_Festo_Intermediate
1—EN ENO|

Input Assistant X

TextSearch Categories

5MS_Inputs.BYTE_MSB —RefINPUTS RefOUTEUTS [~ 229 [...
GVL.PQI_Inputsdandl —|byDeviceAvailable xXEnabled [~ 227 P Variables A Name Type Address Q
2 —{xEnable xWriteActive [~ - Keywords # ResetCountermileage_01 BooL

xQuitError xStateMove [— 77

bySpeedOut xStateDevice [~ 22 # SMS_Command

byModuleNumber xWriteDone [~ 227 & ResctComtermieage &5
byChannelNumber XReadActive - 227 % () o3 Bask =
xReadAll xWriteAllDone [ 272 8- 03 5.
xWriteAll XReadAllDone [ 222 -
xMoveIN xStateIn|- 227 . :; SM3_Commen
xMoveIntermediate xStateIntermediate [ 277 * U} SM3_Error
xMoveOut xStateOut [~ 227 () sm3_math

2 # {} sM3_Robotis

2

2

2

HpySpeedIN XError [~ 22 + % SM5_Festo_Advanced 0
diIntermediatePosition diCurrentPosition|- ?? + & SMS_Festo_Basic_0
HModbusSlave +  #» SMS_Festo_Intermediate_0
+ % SMS_Festo_I0_0
+ @ SMS_Festo_Parameter 0
+ @ SMS_Inputs UDT_WORD_TO_SI v
< >
M structured view Filter | None ~
Insert with arguments Insert with namespace pre fix

Documentation
SMS_Command: BYTE(VAR) |

o] o

Click the “Browse” button of the FB Input Tag.
Select “Variables” from categories list.

Select “SMS_Command” from list.

Click “OK” to confirm the selection.

Pwhe
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Step-7

SMS_Festo_Intermediate_0

SMS Festo Intermediate

1—EN ENO
SMS_Inputs.BYTE_MSB — RefINPUTS RefOUTPUTS |~ SMS_Command
GVL.PQI_Inputslandl —byDevicelvailable Auto Declare X
Enable 03 ... |able
byModuleNumber Scope e
byChannelNumber VAR o |Enah|e_03 ‘ <>
xReadAll
XWriteAll Object Initialization Address
xMoveIN PLC_PRG [Appiication] v| | |-
xMoveIntermediate
xMoveCut Flags Comment
1 xQuitError E :;N:TNANT
299 ©
,,,,,, ] bySpeedOut D PERSISTENT
222 —|bySpeedIN
222 —HldiIntermediatePositio
222 —YModbusSlave
02
1. Enterthe tag name for “xEnable” input tag & press enter to open Auto Declare window.
2. Click “OK” to confirm the entered tag name.
=) Note
e Repeat Step — 7 for different input & output tags in function block.
Step-8
SMS_Festo_Intermediate_0
SMS_Festo_Intermediate
1 —EN -
SMS_Inputs.BYTE MSB —RefINPUTS Input Assistant *
GVL.PQI_InputsOandl —|byDeviceAvailable
= TextSearch Categories
~ad —]xEnable
—byModuleHumber - ~ Name Type Address ~
T Keywords # IntermediatePosition_02 DINT
T [FResant # IntermediatePosition_03 T
—xriteall ntermediatePosition_( L
— | xMaveIN # IntermediatePosition_05 T
—xMoveIntermediate | = @ 10confia Giobals
—]xMcveOut + @ CPX_E_System
—{xQuitError * @ Ethernet
—SbySpeedOut + @ EtherNet_IP_Device El
—HbySpeedIN + % Modbus_TCP_Master
—HdiIntermediatePosition _/ # Modbus_TCP_Slave
. |busSlave N # nloConfigTaskMapCount
+ @ ploConfigTaskMap
+-{} IoDrvEthemet 2
#-{} IoDrvModbusTCP
+-{} IoStandard L
# ModBus_IN_Data_PortD -
< >
M structured view Filter None -
Insert with arguments [Jinsert with namespace prefix
Documentation
Modbus_TCP_Slave: ToDrvModbusTCP ModbusTCPSlave(VAR_GLOBAL) |
Conce
-

Click the “Browse” button of the FB Input Tag.
Select “Variables” from categories list.

VR W e

Click “OK” to confirm the selection.

Expand “loConfig_Globals” from the list shown in window.
Select “Modbus_TCP_Slave” from loConfig_Globals list.

Once all steps completed successfully the SMS_Festo_Intermediate Function block will be look like below.
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-

SMS_Festo_Intermediate_0

—EN

SMS_Inputs.BYTE_MSB —RefINPUTS
GVL.PQI_InputsOandl —byDeviceAvailable
Enable_03 —{xEnable

Module_NO —{byModuleNumber
Ch_NO —byChannelNumber
ReadAll 03 — xReadAll
WriteAll 03 —xWriteAll
MoveIn 03 —{xMoveIN

MoveIntermediate_03 —

MoveQut_03 —

QuitError_ 03 —

SpeedOut_03 —=

speedIn_03 —5
IntermediatePosition_03 —<
IoConfig_Globals.Modbus_TCP_Slave —5
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xMoveIntermediate
xMoveOut

xQuitError

bySpeedOut

bySpeedIN
diIntermediatePosition
ModbusSlave

Festo SMS ModbusTCP.SMS Festo Intermediate

ENO

RefOUTPUTS
xEnabled
xWriteActive
xWriteDone
xReadActive
xWriteAllDone
xReadAllDone
xStateln
xStateIntermediate
xStateQut
xStateMove
xStateDevice
xError
diCurrentPosition

— SMS_Command
—Sts_Enabled 03

- Sts_WriteActive_03

- Sts_WriteDone_03

— StS_ReadActive_03
—StS_WriteAllDone 03

— StS_ReadAllDone_03

- Sts_Stateln 03

- Sts_StateIntermediate_03
- Sts_StateQut_03

- Sts_StateMove_03

- Sts_StateDevice_03

— Sts_Error_03

- Sts_CurrentPosition_03
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5.4 Configuring the SMS_Festo_lO Function Block Input & Output Interface Tags

Step-1

Configuration of Festo_SMS_Modbus Function blocks in CODESYS

® SMS_Festo_Modbus_SampleCode.project* - CODESYS = a X
File Edit View Project FBD/LD/IL Build FTL Online Debug Tools Window b o
e Hd & - [ R R i+ (3 |#¥ | Application [Device: PLC Logic] ~ ©f - L AE yol
I s i & 1 \
Devices v & X [g] POU_PRG x «|[ToolBox v rx
=[5 SMS_Festo_Modbus_SampieCode - 1|  PROGRAM POU_PRG E] | - ceneral
= EID Device (CPX-E-CEC-M1-EP) VAR O [ Network
= 80 pLC Logic S 4F Box
= ) Application »* IF Boxwith ENENO
@ o - -m Assignment
] Library Manager ‘4” -+ Jump
o] pou_PRS PRS). - < Return
h = (E8 Task Configuration ‘4’ 100 % *4 Input
= & MainTask (IEC-Tasks) — — = T Branch
&) pic_pre = ~~ B Execute
& PLC_Diagnosis (PLC-Diagnosis) 222 —EN i ‘ENO 5 ow + Boolean Operators
B cex_E_system (cox_E_System) i | e X + Math Operators
= (@ Ethernet (Ethernet) = A = + Other Operators
= (@ Modbus_TCP_Master (Modbus TCP Mast || linis + Function Blocks
(@ Modbus_TCP_Slave (Modbus TCP Sla | emmeee X Delete
75 EtherNet_IP_Device (EtherNetIP Device) BT Insert Network
3 SoftMotion General Axis Pool BT Insert Network (Below)
B  nsert Label
¢ Toggle Network Comment State
4F Insert Box
#F Insert Empty Box
F Insert Empty Box with EN/ENO
\/ T Insert Execute Box -
. 5 = Insert Assignment k‘
- . ~ el b |33 ToolBox | Visualization Toobox |G Pr
= = 41 Insert Return
celist| [E] Messages - Total 24 error(s). 14 warning(s). 1 message(s
¥ Goto.. Project user: (nobody) Q@
1. Double click on POU_PRG from Application.
2. Right click on the Network from Main window.
3. Click on Insert Empty Box to open the Input assistant window.
or
Drag & Drop the “Box with EN/EO” block from toolbox to program area.
The opened Input Assistant window will be displayed as show below step-2.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-2
Input Assistant X
Text Search Categories 0
Function blocks : || & Name Type Origin o
Module Calls # {} _35_LICENSE Library Iticense, 3.5.16.0(..
Keywords + {} cPxaPModbusLib Library Festo_ CPX-AP-£P Mo...
Conversion Operators + {} FESTO_ROBOTICS_TRAFO Library Festo_Robotics._Traf...
% = {} Festo_SMS_ModbusTCP Festo_SMS_Modbu
» =1 SMS_Festo_ModbusTCP V22
=22 Function Blodks
[£) sms_resto_Advanced
[£] sMs_Festo_Basic
[£] sMs_Festo_Intermedite
~ [2]/sms_resto_10 Festo_SMS_ModbusT...
[§] SMS_Festo_Parameter Festo_SMS_ModbusT.
+ {} FestoEthernetP ) Festo_EthernetiP
+ {} IoDrvEthernet Library IoDrvEthernet, 3
+ {} 10DrvModbusTCP Library ToDrvModbusTCP, 4....
+ {} sm3_Basic Library 4.13.0
+ {} sm3_cNe Library v
M structured view
Insert with arguments [Jinsert with namespace prefix
Documentation
FUNCTION_BLOCK SMS_Festo_IO
*$ RefINPUTS BYTE  VAR_INPUT A
%% xEnable BOOL  VAR_INPUT
*» xMovelN BOOL  VAR_INPUT
*$ xMovelntermediate  BOOL  VAR_INPUT
*» xMoveOut BOOL  VAR_INPUT
9 xQuitError BOOL VAR INPUT v
0| oK || cancel

Click on Categories tab from Input Assistant window.

Click on Function blocks from Categories tab.

Expand the Festo_SMS_ModbusTCP library and expand the SMS_Festo_ModbusTCP_V2.2 folder
Expand the Function Blocks folder to view the Function blocks.

Select SMS_Festo_lO block

Click on OK button to call the function block.

owmkEwhe

The called function block shown in below Step-3
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-3
D SMS_Festo_IO0 0
" sMs Festo IO |
A2 —|EN
227 —|RefINPUTS Auto Declare X
242 —]%Enable
222 —|xMoveIN Scope Name Type
222 —|xMoveIntermediate VAR v |SM5_Festo_I0_0 | Festo_SMS_ModbusTCP.¢ + | >
2212 —1xMoveQut i I
_ Object Initialization Address
2A2 —12QuitError
PLC_PRG [Application] vl | [ |
Flags Comment
[C] consTanT
[C]rETAIN
[C]PERSISTENT

L |

Cancel

1. Enter the name of the FB instance & press enter key for Auto declare the tag name.
2. Click “OK” button from the auto declare window.

Step-4

Note
e Function Block require only 1% byte of Process Data IN & Process Data Out.

-

e Because Modbus reads Process Data as WORD, it must be divided to BYTE and assigned to

FB.

Process Data IN
SMS_Festo_IO_0
SMS Festo IO

ENO‘—

Input Assistant

Text Search Categories
xMoveIntermediats

xMoveOut
xQuitError

Variables -

\-1/ Keywords

Name Address
+ {} sM3_Robotis
¥ SMS_Command
+ @ SMS_Festo_Advanced 0
+ @ SMS_Festo_Basic_0
+ & SMS_Festo_Intermediate_0
+ % SMS_Festo_IO_0
+ @ SMS_Festo_Parameter 0
= @ SMS_Inputs
& BYTE_LSB

| 4 & [ByTE_MsB

¥ speedIn_01

o

BYTE

¥ speedIn_02 5
P speedin_03
¥ speedIn_05
# SpeedOut_01

m

G

M structured view Filter |None

Insert with arguments

Documentation

Insert with namespace prefix

BYTE_MSB: BYTE(VAR)

&L= |

1. Always enable the function block by assigning value 1 in “EN” input.
2. Click the “Browse” button of the FB Input Tag.
3. Select “Variables” from categories list.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

4.

Expand “SMS_Inputs” from the list shown in window.

Select “SMS_Inputs.BYTE_MSB”. (Refer the above Note)
5. Click “OK” to confirm the selection.

Step-5
Process Data Out

SMS_Festo_I0_0

SMS_Festo_IO
1 —EN ENO
SMS_Inputs.BYTE_MSB —RefINPUTS RefOUTPUTS [ 22?2 =
222 —{xEnable xEnabled [~ 222 -
2 Input Assistant
22?2 —xMovelIntermed
e TextSearch Categories
222 —|xQuitError, =
\4/‘ ~ Name Type Address "
Keywords ¥ ResetCountermileage_01 BOC
¥ ResetCountermileage_05 BC
+ {} sM3_Basic
+ {} sm3_cNe
+ {} SM3_Common
+- {} sM3_Error Libra
+-{} sM3_Math
+ {} sM3_Robotis
¥ SMS_Command
S # SMS_Festo_Advanced_0
+ @ SMS_Festo_Basic_0
+ @ SMS_Festo_Intermediate_0
+ & SMS_Festo_IO_0
+ @ SMS_Festo_Parameter_0
+ % SMS_Inputs 9
< >
M structured view Filter |None v
Insert with arguments Insert with namespace prefix
Documentation
SMS_Command: BYTE(VAR)
N
1. Click the “Browse” button of the FB Input Tag.
2. Select “Variables” from categories list.
3. Select “SMS_Command” from list.
4. Click “OK” to confirm the selection.
Step-6
SMS_Festo_IO_ 0
SMS_Festo_IO
1—EN ENO——
SMS_Inputs.BYTE MSB —|RefINPUTS RefOUTPUTS [— SMS_Command
Enable 04 . able
- Auto Decl
o 522 —|xMoveIN uto Declare X
222 —|xMoveIntermediate
222 —|xMoveout Scope Name Type
222 —|%QuitError VAR v ‘Enab\e704 | BOOL - ‘ >
Object Initialization Address
PLC_PRG [Appication] v| [
Flags Comment
[CJconsTanT
[CJreTAIN
[C1PERSISTENT
(2 S ==

1. Enter the tag name for “xEnable” input tag & press enter to open Auto Declare window.

2.
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Click “OK” to confirm the entered tag name.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

9 Note

e Repeat Step - 6 for different input & output tags in function block.

Once all steps completed successfully the SMS_Festo_lO Function block will be look like below.

SMS_Festo_IO_0

Festo SMS ModbusTCP.SMS Festo IO
0 —EN - B ~  ENO

SMS_Inputs.BYTE_MSB —RefINPUTS RefOUTPUTS (— SMS_Command

Enable_04 —xEnable XEnabled [~ Sts_Enabled_04

MoveIn 04 —{xMoveIN xStateIn— Sts_Stateln 04
MoveIntermediate_04 —jxMoveIntermediate xStateIntermediate [~ Sts_Statelntermediate_04

MoveQut_04 —{xMoveOut xStateQut [~ Sts_Statelut_04
QuitError_04 —xQuitError xStateMove — Sts_StateMove_04
xStateDevice — Sts_StateDevice_04
XError — Sts_Error_04
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

5.5 Configuring the SMS_Festo_Parameter Function Block Input & Output Interface Tags

Step-1
® SMS_Festo_Modbus_SampleCode.project* - CODESYS = a X
File Edit View Project FBD/LD/IL Build FTL Online Debug Tools Window Help b o
e Hd & - [ R A t9 [3° ¥  Application [Device: PLC Logic] ~ ©f » m N > || = yol
1 . { } ] ' 31 N
Devices v & X [0] POU_PRG x v || ToolBox v X
= (3] SMS_Festo_Modbus_SampleCode - 1|  PROGRAM POU_PRG [Z]|| - ceneral
= EID Device (CPX-E-CEC-M1-EP) 2 VAR O [ Network
= B0 pLC Logic mRaR WG
E Application - Box with EN/ENO
-
@ o - -m Assignment
-
] Library Manager —g’ -+ Jump
8] POU_PRG (PRG) - w1 Retumn
h = (E8 Task Configuration "—’ 100% @R *4 Input
= & MainTask (IEC-Tasks) . = a S T Branch
&) pLc_pRG | e W Execute
222
& PLC_Diagnosis (PLC-Diagnosis) = ik ; + Boolean Operators
222 —EN ENO & Cut
i 222
e cpx_E_system (cPx_E_System) P 359 + Math Operators
7 X 222 —| 22 g C
= (@ Ethernet (Ethernet) ] o oy + Other Operators
= (i Modbus_TCP_Master (Modbus TCP Mast | linis + Function Blocks
(@@ Modbus_TCP_Slave (Modbus TCP SIg |- K Delete
75 EtherNet_IP_Device (EtherNetIP Device) [ Insert Network
| P
2 SoftMotion General Axis Pool BT Insert Network (Below)
B |nsert Label
#9 Toggle Network Comment State
4F Insert Box
#F Insert Empty Box
LF Insert Empty Box witi EN/ENO
\./| py " |
T Insert Execute Box
. 5 = Insert Assignment |
< ~ el b | |32 ToolBox |d@] Visualization Toolbox | E&f Pr
—— 1 1 Insert Return
tal 24 error 4 warning| message(s
Y Goto.. @& Project user: (nobody) o

1. Double click on POU_PRG from Application.
Right click on the Network from Main window.
3. Click on Insert Empty Box to open the Input assistant window.
or
Drag & Drop the “Box with EN/EO” block from toolbox to program area.

N

The opened Input Assistant window will be displayed as show below step-2.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Step-2
Input Assistant X
Text Search Categories o
Function blocks @ & Name Type ~
Module Calls # {} _35_LICENSE Library
Keywords + {} cPxaPModbusLib Library Mo.
Conversion Operators || & {} FESTO_ROBOTICS_TRAFO Library Festo_Robotics._Traf..
0= {} Festo_SMS_ModbusTcP Festo_SMS_ ModbusT....
o = I SMS_Festo_ModbusTCP_V22
" B=- 2 Function Blods
[£) sms_resto_Advanced Festo_SMS_ModbusT....
|£] sMs_Festo_Basic Festo_
[£] sMs_resto_Intermedite ON_BLOCK  Festo_SMS_ModbusT,...
[£] sms_resto_10 FUNCTION BLOCK ~ Festo_SMS_ModbusT....
[Z]|sMs_Festo_parameter | oo oo Festo svs modbusT
+ stoEthernetlP Library Festo_EthernetlP_3,
+ {} IoDrvEthernet IoDrvEthernet, 3
+ {} 10DrvModbusTCP
+ {} sm3_Basic
+ {} sm3_cNe Library v
M structured view
Insert with arguments [Jinsert with namespace prefix
Documentation
FUNCTION_BLOCK SMS_Festo_Parameter
*$ RefINPUTS BYTE VAR _INPUT Slave Input Channel Mapping A
*» byDeviceAvailable WORD VAR _INPUT
*9 xEnable BOOL VAR _INPUT TRUE - Enable AOI FUNCTION
*$ byModuleNumber BYTE VAR_INPUT 10-Link Master Module Number | FOR Head Module \
*% byChannelNumber USINT VAR_INPUT SMS Connected Channel Number in I0-Link Master | ¥
< >
@ oK | Cancel
1. Click on Categories tab from Input Assistant window.
2. Click on Function blocks from Categories tab.
3. Expand the Festo_SMS_ModbusTCP library and expand the SMS_Festo_ModbusTCP_V2.2 folder
4. Expand the Function Blocks folder to view the Function blocks.
5. Select SMS_Festo_Paarameter block
6. Click on OK button to call the function block.

The called function block shown in below Step-3
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS
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2?72 diEndPosition

122 xAutoStoreActive

ModbusSlave

2?2

W=

Documentation

Step-3
SMS_Festo_Parameter 0
V!
SMS Festo Parameter
2A2 —|EN
227 —|Re FINEUTS Auto Declare X
222 —byDeviceAvailable
297 — | xEnable Scope Name Type
222 —|byModul eNumber VAR v| [sMS_Festo_Parameter 0 | [Festo_sMs_ModbusTce.t v | >
~%3 ——|PyChannelRumber Object Initialization Address
Aii—1XReadhll PLC PRG ication | | |
~
222 — xWriteAll -PRG [Appicatin]
i — xQuitError Flags Comment
222 —{xPowerSMS [JconsTanT
222 —xExecuteReference [CIreTAIN
222 —xStoreParameters [JpersisTENT
222 — xReadDiagnosticData
222 — xResetCounterMileage
227 —{xEnableFileHandling \./II' Cancel
AiZ — xExecuteFileHandling
a2 — xFactoryReset diDDCyclesTotal [— LE£
1. Enter the name of the FB instance & press enter key for Auto declare the tag name.
2. Click “OK” button from the auto declare window.
Step-4
C Note
e Function Block require only 1% byte of Process Data IN & Process Data Out.
e Because Modbus reads Process Data as WORD, it must be divided to BYTE and assigned to
FB.
Process Data IN
SMS_Festo_Parameter 0
SMS Festo Parameter
1 EN .
\/???I e . A Input Assistant X
2?2 byDeviceAvailable TextSearch Categories
222 xEnable i
222 byModuleNumber Variables & Name Address =
2772 byChannelNumber Keywords + {} sM3_Robotics
e zReédAll L SMS-_(ommand
o :giii::ir + @ SMS_Festo_Advanced 0
o + . @ SMS_Festo_Basic_0
222 xPowerSMS & SMS. Fest Int: d te 0
B2 xExecuteReference e - o_tntermediate !
+ % SMS_Festo_I0_0
2272 xStoreParameters
222 xReadDiagnosticDaty ¥~ @ SMS_Festo_Parameter 0
777 —|xResetCounterMileag = @ SMS_lInputs
222 — xEnableFileHandling | ¢ BYTE_LSB
222 —{xExecuteFileHandlin 4 #[BYTE_MsB L
2?? —xFactoryReset ¥ speedin_01 ErE
272 xUserInterfacelock % speedin_02 TE
22? —pySpeedout # speedin_03
222 bySpeedIN # speedIn_05
292 byForce ? SpeedOut_01 v
277 xReferenceDirection € >
222 diStartPressPositiqg
222 —SdiIntermediatePosiy []Structured view Filter 'None v

Insert with arguments Insert with namespace prefix

BYTE_MSB: BYTE(VAR)

Cancel

= ]

Always enable the function block by assigning value 1 in “EN” input.
Click the “Browse” button of the FB Input Tag.
Select “Variables” from categories list.
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4.

Configuration of Festo_SMS_Modbus Function blocks in CODESYS

Expand “SMS_Inputs” from the list shown in window.

Select “SMS_Inputs.BYTE_MSB”. (Refer the above Note)

5. Click “OK” to confirm the selection.
Step-5
PQI - Process Data IN
SMS_Festo_Parameter 0
SMS Festo Parameter
1—EN ENO
SMS_Inputs,BYTE MSB —RefINPUTS Input Assistant X
&> 222 [...|eviceAvailable
22— TextSearch Categories
222 — byModuleNumber :
??? —byChannelNumber A Variables | a Name Type Address 2
2?7? —xReadAll Keywords = € Application Appicat
2?2 —|xWriteAll = )
222 —xQuitError \ﬂ/ “ G:me“ Port0
2?2 —|xPowerSMsS & Inputs_Port1 o
222 —xExecuteReference # Inputs_Port2
2?2 —xStoreParameters s
2?2 —xReadDiagnosticData # Inputs_Port3
222 —{xResetCounterMileage 8 Outputs: fortD -
?2? —{xEnableFileHandling # Outputs_Port1
222 — xExecuteFileHandling # Outputs_Port2
22?2 —{xFactoryReset ¥ Outputs_Port3 -
222 —SxUserInterfacelock S v ORD
222 —SpySpeedOut # PQI_Inputs2and3 R
22?2 —HbySpeedIN # AutoStoreActive_01
222 —HpyForce ¥ AutoStoreActive_02
22?2 —AxReferenceDirection # AutoStoreActive_05 v
222 = 4iStartPressPosition < B >
222 —dilIntermediatePosition
22? = diEndPosition M structured view Filter |None 2
222 —xAutoStoreActive
222 —ZAModbusSlave Insert with arguments Insert with namespace prefix
Documentation
PQI_InputsOand1 AT %IW4: WORD(VAR_GLOBAL)
] o

PwNe

Click the “Browse” button of the FB Input Tag.
Select “Variables” from categories list.

Expand “Application” --> “GVL”
Select “PQIl_InputsOand1” from the list shown in window. (The port that SMS is linked to must be cho-

sen by the user, Example: PQ| of Port 0 and Port 1 will be available in one word).
Refer — Chapter 3.2 Step-5 or Technical Appendix 9.1

5. Click “OK” to confirm the selection.
Step-6
SMS_Festo_Parameter_0
SMS Festo Parameter
1 —EN ENO[———
SMS_Inputs.BYTE_MSB — RefINPUIS XEnabled [~ 27?2
GVL.POI InputsOandl —byDeviceAvailable xWriteActive — 77?
Enable_ 05 . .able
L ByModil eHomiwer Auto Declare X
byChannelNumber
XReadAll Scope Name Type
xWriteAll VAR v| [Enable_os | [pooL ME
DL Object Initialization Address
— xPowerSMS

xExecuteReference PLC_PRG [Application] - | | |
xStoreParameters Flags Comment
xReadDiagnosticData DCONSTANT
xResetCounterMileage I:l RETAIN
xEnableFileHandling [JpersisTENT
xExecuteFileHandling
xFactoryReset
xUserInterfacelock II' ==
bySpeedOut \_/
bySpeedIN “diDDMileagesSinceReset | 222
byForce diNumOfStorageOperation— 22?2

1. Enter the tag name for “xEnable” input tag & press enter to open Auto Declare window.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

2. Click “OK” to confirm the entered tag name.

Note
e Repeat Step — 6 for different input & output tags in function block.

-

Step-7

SMS_Festo_Parameter_ 0

SMS Festo Parameter
1—EN ENO
SMS_Inputs.BYTE_MSB —RefINPUTS v
GVL.PQI_Inpucs0andl —{byDeviceAvailable pipUtASIStant
22 xEnable
byModuleNumber IEstsentl] Categories
byChannelNumber & Variables a Name Type Address
xieedall Keywords # IntermediatePosition_02 DINT
ixi::ﬁ; # IntermediatePosition_03
xPowerSMS " IntermediatePosition_05 T
xExecuteReference &7 @ toConfig Gobals
xStoreParameters 410, CPX_E_System
xReadDiagnosticData * ¥ Ethernet
xResetCounterMileage +  # EtherNet_IP_Device £l
xEnableFileHandling + % Modbus_TCP_Master
xExecuteFileHandling \/ # Modbus_TCP_Slave
xFactoryReset ¥ nloConfigTaskMapCount
xUserInterfaceLlock + @ ploConfigTaskMap TER T
{bySpeedOut + {} IoDrvEthernet
bySpeedIN + {} IoDrvModbusTCP
byForce + {} Iostandard
xReferenceDirection # ModBus_IN_Data_Port0
diStartPressPosition < >
diIntermediatePosition
diEndPosition M structured view Filter |None v
xAutoStoreActive
. [busSlave Insert with arguments [[Jinsert with namespace prefix
L Doc
Modbus_TCP_Slave: IoDrvModbusTCP.ModbusTCPSlave(VAR _GLOBAL)
D1 o

VR WN e

Click the “Browse” button of the FB Input Tag.
Select “Variables” from categories list.
Expand “loConfig_Globals” from the list shown in window.
Select “Modbus_TCP_Slave” from loConfig_Globals list.

Click “OK” to confirm the selection.

Once all steps completed successfully the SMS_Festo_Parameter Function block will be look like below.
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Configuration of Festo_SMS_Modbus Function blocks in CODESYS

SMS_Festo_Parameter 0

SMS_Inputs.BYTE_MSB —
GVL.PQI_Inputsfandl —
Enable_05—

Module NO —

Ch_NO —

ReadAll 05 —

WriteAll 05—
QuitError_05 —
PowerSMS_05 —
ExecuteReference_ 05
StoreParameters_05 —

ReadDiagnosticData_ 05—
ResetCountermileage_05 —
EnableFileHandling 05 —
ExecuteFileHandling_ 05 —
FactoryReset_05 —
UserInterfacelock 05—
SpeedOut_05 —
speedIn_05—

Force_05 —
ReferenceDirection_05 —
StartPressPosition_05—
IntermediatePosition_05 —5
EndPosition_ 05—
AutoStorelActive_ 05—
IoConfig_Globals.Modbus_TCP_Slave —

EN

RefINPUTS
byDeviceAvailable
xEnable
byModuleNumber
byChannelNumber
XReadAll

xWriteAll

xQuitError

xPowerSMS
xExecuteReference
xStoreParameters
xReadDiagnosticData
xResetCounterMileage
xEnableFileHandling
xExecuteFileHandling
xFactoryReset
xUserInterfacelock
bySpeedOut

bySpeedIN

byForce
xReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xAutoStoreActive
ModbusSlave

Festo SMS ModbusTCP.SMS Festo Parameter

ENO

xEnabled

XWriteActive
xWriteDone

xReadActive
xWriteAllDone
xReadAllDone

xError

uilocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileagesSinceReset
diNumOfStorageOperation

—Sts_Enabled 05

I~ Sts_WriteActive 05

I~ Sts_WriteDone_05

I~ StS_ReadActive_ 05
~StS_WriteAllDone_ 05

I~ StS_ReadAllDone 05

I~ Sts_Error_05
—Sts_uilocalError_ 05

I~ Sts_aErrorCode_05

— Sts_CurrentPosition 05
—Sts_CurrentSpeed 05
—Sts_CurrentForce_05

- Sts_Temperature_05
—Sts_Current_05

- Sts_voltage_05

- Sts_CycleTotal 05

- Sts_CyclesSinceReset_05
—Sts_MileageTotal 05

— Sts_MileageSinceReset_0

Note

e 3

e SMS_Festo_Parameter block is used to control the acyclic parameter functions. User can not able
to control the process data parameter functions in this block . If user wants to control the process

data functions with this block, they can use the SMS_Festo_lO block along with
SMS_Festo_Parameter block.

Note

e User has to call one function block at a time in program, except SMS_Festo_|O and
SMS_Festo_Parameter block can call simultaneously.

e User has to call the function block depends on the application.

e |fthe user application need only I/O related operation, then user can call the SMS_Festo_IO

block.

e Ifthe user application need only 1/0 related operation and Intermediate function parameter, then

user can call the SMS_Festo_Intermediate block.

e |Ifthe user application needs only I/O and basic parameter function, then user can call the
SMS_Festo_Basic block.

e |fthe user application need 1/0 and All parameter function, then user can call the
SMS_Festo_Advanced block.

e Ifthe user application need only acyclic parameter function, then user can call the
SMS_Festo_Parameter block.
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Important Operating Details of SMS

6 Important Operating Details of SMS

6.1 Control Tag Operation details

S.NO IN_MovelN |In_Movelntermediate In_MoveOut Output
1. 0 0 0 0
2. 0 1 1
3. 0 1 0 1
4. 0 1 1 0
5. 1 0 0 1
6. 1 0 1 0
7. 1 1 0 0
8. 1 1 1 0

Refer the above given truth table for operating the Control tag’s to generate the desired Output.

6.2 Position Value Operation

Dimension reference system for linear drive systems

Reference end position "Ref" facing motor Reference end position "Ref" facing away from
motor
Ref Ref
LimOut POSStartPless POSAd Pos\mp Lim\n Limm POS,mp POISArt POSSIanPress LimOut
| | 1 -
@ S @ S [ @
C 1 C
| I | |
Mechgy, Mech,, Mech,, Mechg,,

1. User Providing Input value of diEndPosition should be always higher than the diStartPressPosition and
dilntermediatePosition value or else Device will lead the operation to Error.

Warning
A 2. If User Provided Input value of diStartPressPosition is higher than the diEndPosition, then
the SMS Firmware Write the diStartPressPosition value automatically to the diEndPosition
Value.
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7

7.1

Before

Sample Code

Initial Setup

SMS_Festo_RAdvanced_0

Sample Code

SM5_Inputs.BYTE_MSB[ 8 |—|RefINPUTS

GVL.PQI_Inputslandl byDeviceAvailable

Enable_01 [EFX¥d~— xEnable
Module WO[ 2 —|byModuleNumber
Ch_NO byChannelNumber
Readhll 01 [FFNRG— xReadAll
WriteRll 01 EEERCR—xWritedll
MoveIn 01 [EREE— xMoveIN

MoveIntermediate 01 m— xMoveIntermediate

Movegut_01 [Nl xMoveOut
QuitError_ 01 [FERRl—xQuitError
PowerSMS_01 m— xPowerSMS

ExecuteReference_01 [EFX¥Gd=— xExecuteReference
StoreParameters_01 [ENEl—xStoreParameters

ReadDiagnosticData_01 m— xReadDiagnosticData
ResetCountermileage_01 m— xResetCounterMileage
EnableFileHandling_ 01 JEFX¥gd=— xEnableFileHandling
ExecuteFileHandling_01 [FFA¥a8=— xExecuteFileHandling

FactoryReset_01 m— xFactoryReset

UserInterfacelock 01 JZXW== xUserInterfacelock

speedIn_01[ 0 FbySpeedOut
SpeedOut_01 [ 0 |bySpeedIN

Force_01[ o HbyForce

ReferenceDirection 01 [EFX¥Gd=~ xReferencelirection
StartPressPosition 01 o |-|diStartPressPosition

IntermediatePosition 01 E diIntermediatePosition

Festo_SMS_ModbusTCE.SMS_Festo Advanced

RefOUTPUTS

xEnabled
xWritelActive
xWriteDone
xReadhctive
XWriteAllDone
xReadAllDone
xS5tateln
xStatelntermediate
x5tatefut

x5tateMove
xStateDevice

xError

uilLocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileagesSinceReset
diNumCfStorage0peration

|- 5MS_Command [0 |

m Sts_Enabled 01 NG

m Sts_WriteBctive 01 NG
= Sts_WriteDone 01

P St5_ReadActive 01 [JZEEE
P 5t3_WriteRllDone 01 [ENe
= 5t5_ReadAllDone_01
= 5ts_Stateln 01

= 5ts_Statelntermediate_ 01 [EREG
m 5ts_StateCut_01 NG

= Sts_StateMove 01

= Sts_StateDevice 01 e
= 5ts_Error_01 [ENES

|- 5ts_uilecalError 01[ o |
— Stas_aErrorCode_01

|- 5ts_CurrentPosition 01 [ o |
-5ts_CurrentSpeed 01 [ 0 |

|- 5ts_CurrentForce 01 [ 0o |

|- 5te_Temperature 01 [ o |
-5ts_Current 01 [ o |

- 5ts_voltage 01 o |

|- 5ts_CycleTotal 01 o |

|- 5ts_CyclesSinceReset 01 o |
-5ts_MileageTotal 01 0 |

|- 5ts_MileageSinceReset 01 [ o |
|- 5ts_NumOfStorageOperation 01 [ o |

EndPosition 01 @  idiEndPosition
RutoStorehetive 01 [Nl xAutoStoreActive
IoConfig_Globals.Modbus_TCE_Slave —HMndbusSlave

5M5_Festo_Advanced 0

After b

Festo_SMS ModbusTCP.SMS Festo Rdvanced

SM5_Inputs.BYTE MSE[ 3 | —|RefINPUTS

GVL.FQI_Inputs0Oandl [40560 —{byDeviceAvailable

Enable 01 JEVGOll—{xEnable
Module NO[ 2 |—byModuleNumber
Ch_NO byChannelNumber
Readill_01 JEEEl—xReadAll
Writedll 01 EZXTGl—|xWriteAll
MoveIn 01 [FFNRGR—xMoveIN

MoveIntermediate 01 [[FX¥Gd=—xMovelnternediate

MoveCut_01 ENEGH— xMovelut
QuitError_01 [EN=—xQuitError
BowerSMS_01 ENEGH— xPowerSMS

ExecuteReference_ 01 m— zExecuteReference
StoreParameters_ 01 m— x5toreParameters

ReadDiagnosticData_01 FX¥G3—{xReadDiagnosticData
ResetCountermileage_01 FX¥ Gl xResetCounterMileage
EnableFileHandling 01 [[Z5¥G3—xEnableFileHandling
ExecuteFileHandling_ 01 [FF%l—xExecuteFileHandling

FactoryReset_01 m— xFactoryReset
UserInterfacelock 01 m—ﬁ xUserInterfacelock
speedIn_01[ 8 |bySpeedCut
SpeedOut_01[ 2 FbySpeedIN
Force_01 byForce

ReferenceDirection_ 01 [FFNRl==xRe ferenceDirection
StertPreasPosition_01 1055 HdiStartPressPosition
IntermediatePosition 01 HdilntermediatePosition

EndPosition 01 HAdiEndPosition
rutostoreActive 01 ENIGH==xiutoStoreActive

IoConfig_Globals.Modbus_TCP_Slave —=ModbusSlave
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RefOUTPUTS

XEnabled
¥Writelctive
xWriteDone
xReadActive
XWritelAllDone
xReadAllDone
x5tateln
x5tatelntermediate
xS5tateCut

xS5tateMove
xStateDevice

xError

uilLocalError
aErrorCode
diCurrentPFosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileagesSinceReset
diNumCfStorageOperation

|- 5MS_Command [0 |

= 5ts_Enabled 01 EEGAN

= 5ts_WriteActive 01
= 5t=_WriteDone 01

= 5c5_ReadActive 01
= St5_WriteBRllDone 01 ke
= St5_ReadAllDone 01 [JESNS
m Sts_Stateln 01 [JEES

m SC3_Statelntermediate 01 [N
= 5ts_StateCut_01

= Sts_StateMove 01

= Sts_StateDevice_01
= Sts_Error 01 [RyNEsd

- 5ts_uiLecalError 01 [ o |
[~ Sts_aErrorCode_01

- 5ts_CurrentPosition 01 o |
|-5ts_CurrentSpeed 01 [ o |

|- 5ts_CurrentForce_01

|- 5ts_Temperature 01 o |
-5ts_Current 01 o |
-S5ts_voltage 01 o |

- 5ts_CycleTotal 01 o |

|- 5ts_CyclesSinceReset 01 [ o |
- 5ts_MileageTotal 01 [ o |

|- 5ts_MileageSinceReset 01 [ o |
|- 5ts_NumOfStorageOperation 01 [ o |

Enter the actuator unit connected module number in “bymoduleNumber” input tag. Head module num-

ber=1.

Enter the actuator unit connected I0-Link master Port number in “byChannelNumber” input tag.
Toggle the “xEnable” control tag from false to true. If function block enabled “xEnabled” tag will up-

date the status by turning into true.
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Sample Code

4. Toggle the “xReadAll” control tag from false to true. To Read the Present Data from the actuator unit to
Synchronize the function block with the actuator unit.

5. Wait until “xReadAllDone” tag will update the status by turning into true. Once the “xReadAllDone” tag
is true, All the Control Tag data is updated with the Present Data of actuator unit.

6. Toggle the “xReadAll” control tag from true to false.

7. Enterthe user preferred values for the control tags bySpeedOut, bySpeedIN, byForce, diStartPress-
Position, dilntermediatePosition and diEndPosition values.

8. Once All entered parameters values writing are successful then the monitor tag “xWriteDone” will be in
true state.

9 Note

e After enabling the function block user have to give a reset command to clear the local error
1001. Reset command can give through input tag “xQuitError” by toggling false to true.
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Sample Code

7.2 Actuator unit Homing with stroke detection

SMS_Festo_Rdwvanced 0

Festo_SMS_ModbusTCP.SMS_Festo_Advanced

SMS_Inputs.BYTE_MSB[ & |—RefINPUTS RefOUTPUTS — SM5_Command [0 |
GVL.PQI_Inputs0Oandl [40560 | —|byDeviceAvailable xEnabled m Sts_Enabled 01
Enable_01 [JEREE— xEnable zWriteBctive = Sts_WriteRctive 01 NS
Module NO[ 2 |—{byModuleNumber xWriteDone f= Sts_WriteDone_01
Ch_NO [ 1 |—byChannelNumber xReadActive = ST5_ReadActive_01
ReadAll 01 [EFXEG—xReadAll ¥WriteAllDone = St5_WriteAllDone_01
WriteAll 01 EXTR— xWritedll xReadRllDone = StS_ReadAllDone 01 NS
MoveIn 01 XY xMoveIN x3tateln = S5ts_Stateln 01
MoveIntermedizte 01 [EXRGa— xMovelIntermediate xStatelntermediate = 5t3_Statelntermediate 01
Moveout_01 [T xMovelOut =5tateCut m= Sts_StateCut_01
QuitError_ 01 JENEGR—xCuitError xStateMove = St=_StateMove 01
PowerSMS_01 [ EXTGH— xFowerSMS xStateDevice = Sts_StateDevice_01
ExecuteReference 01 TRl xExecuteReference ®Error = 3ts_Error 01
StoreParameters_01 [EXFGa— xStoreParameters uilocalError — 5ts_uilocalError 01 [ o |
ReadDiagnosticData_01 [EX¥GH=— xReadDiagnosticData aErrorCode — 5ts_aErrorCode_01
ResetCountermileage_01 [EX%G— xResetCounterMileage diCurrentPosition — Sts_CurrentPosition 01 [ o |
EnableFileHandling_01 [FEX®S— xEnableFileHandling diCurrentSpeed — 5ts_CurrentSpeed 01
ExecuteFileHandling_ 01 m— xExecuteFileHandling diCurrentForce — 5ts_CurrentForce_01
FactoryReset_01 [EXFGl— xFactoryReset diDDTemperature — 5ts_Temperature 01 [ o |
UserInterfacelock 01 JENEGR== xUserInterfacelock diDDCurrent — Sts_Current 01 [ o |
speedIn_01[ 8 H9bySpeedOut diDDVoltage — Sts_voltage 01 o0 |
SpeedOut_01[2 HbySpeedIN diDDCyclesTotal — Sts_CycleTotal 01 [ o |
Force_01[ 8 byForce diDDCyclesSinceReset — 5ts_CyclesSinceReset 01 o |
ReferenceDirection_01 [EEXNGH== xReferencelirection diDDMileageTotal —S5ts_MileageTotal 01 [ o |
StartPressPosition 01 H4iStartPressPosition diDDMileagesSinceReset [ 5ts_MileageSinceReset 01 [ o |
IntermediatePosition_01 diIntermediatePosition diNumOfStorageOperation — Sts_NumOfStorageOperation 01 o |
EndPosition_01 diEndPosition
ZutoStoreketive 01 ENER== xAutoStorehctive
IoConfig_Globals.Modbus_ TCE_Slave —SModbusSlave

Before

SMS_Festo_ARdvanced_0

Festo_SMS_ModbusTCP.SMS_Festo_Advanced

SMS_Inputs.BYTE_MSB RefINPUTS RefOUTPUTS [~ SMS_Command [0 |
GVL.PQI_InputsOandl [40560 —|byDeviceAvailable xEnabled M= Sts_Enabled 01
Enable 01 SR xEnzble xWriteActive p= Sts_WriteActive 01
Module_NO[ 2 }—{byModuleNumber xWriteDone (= Sts_WriteDone_01
Ch_NO[1 }—{byChannelNumber xReadActive M= StS_ReadActive 01 [I§
ReadAll 01 BN xReadAll xXWriteAllDone f= StS_WriteAllDone 01 BN
Writerll 01 [ENE— xWriteAll xReadAllDone = StS_ReadAllDone 01
MoveIn 01 [[EXEGH— xMoveIN xStateln f= Sts_StateIn_01 E
MoveIntermediate 01 [[ES%H—{xMoveIntermediate xStateIntermediate [= Sts_StateIntermediate_ 01
MoveOuz_01 [[FNEG— xMoveOut xStateQut [~ Sts_StateOut_01
QuitError_01 [EXE— xQuitError xStateMove p= Sts_StateMove 01
PowerSMS_01 [[EXEGH— xPowe rSMS xStateDevice p= Sts_StateDevice_01
ExecuteReference 01 [JEEGEHl=— xExecuteReference xError p= Sts_Error_01
StoreParameters_01 [[EXGd=— xStoreParameters uilocalError [~ Sts_uilocalError 01 [ o ]
ReadDiagnosticData_ 01 [[Z3%53— xReadDiagnosticData aErrorCode [~ Sts_aErrorCode_01
ResetCountermileage_01 m— xResetCounterMileage diCurrentPosition [~ Sts_CurrentPosition 01
EnableFileHandling_01 3% xEnableFileHandling diCurrentSpeed [~ Sts_CurrentSpeed 01 [ 35 |
ExecuteFileHandling_01 m— xExecuteFileHandling diCurrentForce [~ Sts_CurrentForce_01 [:Q
FactoryReset 01 [[EXEG3—{xFactoryReset diDDTemperature [~ Sts_Temperature 01 [ o |
UserInterfacelock 01 [EX¥S=S xUserInterfacelock diDDCurrent [~ Sts_Current 01 [ o0 ]
speedIn_01[ 8 FSbySpeedOut diDDVoltage —Sts_voltage 01[ o |
SpeedOut_01[ 2 FbySpeedIN diDDCyclesTotal [- Sts_CycleTotal 01 [ o |
Force_01[8 HbyForce diDDCyclesSinceReset [ Sts_CyclesSinceReset 01 [ o |
ReferenceDirection_ 01 [[Z¥¥== xReferenceDirection diDDMileageTotal —Sts_MileageTotal 01 [ o |
StartPressPosition 01[ 10s8  |--]diStartPressPosition diDDMileagesSinceReset [ Sts_MileageSinceReset 01 [ o0 |
IntermediatePosition_01 diIntermediatePosition  diNumOfStorageOperation — Sts_NumOfStorageOperation 01 [ o |

After

EndPosition_ 01 1058 =
RutoStoreActive 01 [ENGE-S

IoConfig_Globals.Modbus_TCP_Slave —

diEndPosition
xAutoStoreActive
ModbusSlave

1. Toggle the “xExecuteReference” control tag from false to true.

2. At this stage actuator unit starts reference movement move towards selected reference end position
“Posret” defined in “xReferenceDirection”, automatically followed by movement towards end position
“Lim()ut”,

3. Soinitially status tag “xStateMove” will be ON and then “xStateOut”.

4. Wait Until “xReadActive” tag Status turn to True.

5. Once the Homing is done diStartPressPosition, dilntermediatePosition and diEndPosition values will
change automatically to the maximum limit of Position out values which was shown in the above After
image.

6. To view the Position values after homing Toggle “xReadAll” control tag from false to true. Wait Until
“xReadAllDone” tag status turn to True. Value will be updated accordingly with the actuator unit.
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Sample Code

Remark:

Actuator unit Homing with stroke detection is just needed once during commissioning for teaching the maximum
stroke length of the application, or after changing the stroke length e.g. by external mechanical end stops.

This method is not needed to be executed after every power off.

Homing to existing reference end position after power off is done automatically with the first motion command
sent to the device.

9 Note

e |If user want to change the homing direction then user can change direction by toggling the input
tag xReferenceDirection from False to True before the reference command.
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7.3 Actuator unit Move to

Inwards

SM3_Festo_Advanced_0

Sample Code

Before

SM5_Inputs.BYTE_MSB
GVL.FPQI_Inpucslandl
Enable_01 EEurll—

Module_NO[ 2 |

Ch_NC

Readall_01 EEGE—

Write2ll 01 EXT—

MoveIn 01 ENTE—
MoveIntermediate 01 ARG
MoveCut_01 ENEGE—
QuitError_01 [EFATTa—
BowersMs_01 ENGE—
ExecuteReference 01 [N
StoreParameters 01 R
ReadDiagnosticDate 01 X
BesetCountermileage_01 | EXEl—
EnableFileHandling 01 KT
ExecuteFileHandling 01 EXEl—
FactoryReser_ 01 [ ENET—
UserInterfacelock_01 [ENErl==
speedIn_01
SpeedCut_01[2 5

Force_01
Referencelirection_ 01 XS
StartPressPosition 01
IntermediatePosition_01
EndPosition_01
ZutoStoreletive_01 [ENEGR-=

IoConfig Globals.Modbus TCE Slave —H

RefINPUTS
byDeviceAvailable
xEnable
byModuleNumber
byChannelNumber
xReadAll

xWritehAll

xMoveIN
xMoveIntermediate
xMoveQut

xQuitError

xPowerSMS
xExecuteReference
xStoreParameters
xReadDiagnosticData
xResetCounterMileage
xEnableFileHandling
xExecuteFileHandling
xFactoryReset
xUserInterfacelock
bySpeedQut
bySpeedIN

byForce
xReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xAutoStorelctive
ModbusSlave

Festo S5MS5 ModbusTCF.SM5 Festo Advanced

RefOUTPUTS

XEnabled
xWritelActive
¥WriteDone
xReadhctive
XWritelAllDone
xReadRllDone
xStateln
xStatelntermediate
xzStatefut

x5tateMove
xStateDevice

XError

uilocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileagesSinceReset
diNumOfStorageOperation

|- SMS_Command [ o |

= Sts_Enabled_01

- Sts_WritehActive 01

= Sts_WriteDone 01

- 5t5_ReadActive_01

= St5_WriteAllDone_01 JENE

- 5tS_Read2llDone 01

= S5ts_StatelIn 01

= Sts_Statelntermediate_01

= Sts_StateOut_01

= Sts_StateMove_01

= 5ts_StateDevice_01

= Sts_Error_01
|-5ts_uilocalErrer 01 [ o |

I~ 5ts_aErrorCode_01

|- Sts_CurrentPosition 01
|- Sts_CurrentSpeed_01
|-5ts_CurrentForce 01 [ o |

|- Sts_Temperature 01 [ o |
-Sts_Current_01[_ o |
|-Sta_veltage 01 o |

|- 5ts_CycleTotal 01 [ o |

|- Sts_CyclesSinceReset 01 [ o |
|-5ts_MileageTotal 01 [ o |

|- 5ts_MileageSinceReset_01[ o |
|- Sts_NWumOfStorageOperation 01 o |

After

5MS_Festo_RAdvanced 0

SMS_Inputs.BYTE _MSB[ 5 |—(RefINPUTS
GVL.PQI_InpucsOandl [40560 | —|byDeviceAvailable
Enzble 01 G xEnable
Module NO[ 2 |—byModuleNumber
Ch_NO byChannelNumber

Readill 01 IENGH—

Writedll 01 FNEEE—

MoveIn 01 IEE—
MoveIntermediate 01 ENEGA—
MoveCuc_01 NG
QuitError_01 N
BowersM5_01 IENGA—
ExecuteReference_01 EXEEE—
StoreParameters_01 NG
ReadDiagnosticData_01 NG
ReserCounternileage_01 [EXETR—
EnableFileHandling_ 01 ETXNG=—
ExecuteFileHandling_ 01 [FENEGol—
FactoryReset_01 [ETXTT—
UserInterfacelock 01 [EEXT-S
speedIn_01

SpeedQut_01[ 2

Force_01[ 8 5
ReferenceDirection_01 ETXTG-=
StartPressPosition_01 =
IntermediatePosition 01 =
EndPosition_01 =
ZutoStoreActive_01 NGRS

IoConfig_Globals.Modbus_TCP_Slave —

xReadAll

XWriteAll

xMoveIN
xMoveIntermediate
xMoveOut

xQuitError

xPowerSM5
xExecuteReference
xStoreParameters
xReadDiagnosticData
xResetCounterMileage
xEnableFileHandling
xExecuteFileHandling
xFactoryReset
xUserInterfacelock
bySpeedOut

bySpeedIN

byForce
xReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xhutoStorelctive
ModbusSlave

Festo SMS5 ModbusTCP.SMS_Festo Advanced

RefQUTFUIS
XEnabled
XWritelctive
XWriteDone
XReadActive

HWritelillDone
xReadfllDone
x5tateln
xStateIntermediate
xStatefut

x5tateMove
xStateDevice

XError

uilocalError
aErrorCode
diCurrentPositicn
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileagesSinceReset
diNumCGfStorageOperation

— SM5_Command
= Sts_Enabled 01

= 5ts_WriteActive 01
= St3_WriteDone 01
= 5t5_Readictive_01 I

= 5tS_WriteRllDone_01

= 5t5_ReadAllDone_01

= 5ts_Stateln 01

= 5t3_Statelntermediate_01

= Sts_StateCut_01

= Sts_StateMove_01

= Sts_StateDevice_01

= Sts_Errer_01 ENEGE

|- 5ts_niLocalErrer 01 [ o |

— Sts_aErrorCode_01

|- Sts_CurrentPositicn 01 [ o |
|- Sts_CurrentSpeed_01

|- Sts_CurrentForce_01

|- Sts_Temperature 01 o |

-Sts Current 0L o |
-Sts_voltage 0L o |

|- 5ts_CycleTotal 01 [ o |

|- Ste_CyclesSinceReset 01 o |
|-5ts_MileageTotal 01 o |

|- Sts_MileageSinceReset 01 [ o |
|- Sts_NumOfStorageOperation 01 o |

Position.

Enter the required Position value in input tag diStartPressPosition, dilntermediatePosition and diEnd-

Toggle control tag xMovelN from false to true to move the actuator unit towards IN direction.

Once actuator unit reached IN position status tag xStatusIn will be true and tag diCurrentPosition will

be show the IN position.
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7.4 Actuator unit Move to Outwards

SM5_Festo_Rdvanced 0

Before

SM5_Inputs.BYTE MSE[ 5 | —
GVL.FQI_InputsOandl
Enable_01 R

Module NO[ 2 |—

Ch_NO

Readdll 01 EEXETR—

Writedll 01 ENEGA—

MoveIn_01 EEXE—
MoveIntermediate 01 [ENTG—
MoveQur_01 [EENE—
QuitError_01 ENEG—
eowersMs_01 EEXEEE—
ExecuteReference 01 [EXET—
StoreParameters_01 [EXGE—
ReadDiagnosticData_01 ENET—
ResetCountermileage_01 [FXER—
EnableFileHandling_01 NG
ExecuteFileHandling_01 [EXTGE—
FactoryReset_01 [ENTGE—
UserInterfacelock 01 ENEE-=
speedIn_01

SpeedCut_01[2 |9

Force_01[ 8 |9
ReferenceDirection_01 [ENRGa==
StartPressPosition_01
IntermediatePosition_01
EndPosition D1 =24
ZutoStorekctive_01 ENGES

RefINPUIS
byDeviceRvailable
xEnable
byModuleNumber
byChannelNumber
xReadAll

¥WriteRll

xMoveIN
xMoveIntermediate
xMoveQut

xQuitError

xPowerSMS
xExecuteReference
xS5toreParameters
xReadDiagnosticData
®ResetCounterMileage
xEnableFileHandling
¥ExecuteFileHandling
xFactoryReset
xUserInterfaceLock
bySpeedOut

bySpeedIN

byForce
xReferenceDirection
diStartPressPosition
diIntermediatePosition
iEndPosition

xAutoStoreActive

IoConfig Globals.Modbus_TCP_Slave —HModbusSlave

Festo SMS5 ModbusTCP.SMS Festo Advanced

RefOUTPUTS

XEnabled
xWritelctive
xWriteDone
xReadhctive
AWriteRhllDone
xReadRl]Done
x5tateln
xStatelntermediate
xStatefut

x5tateMove
xS5tatellevice

XError

uilocalError
sErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTIotal
diDDMileagesSinceReset
diNumCfStorageOperation

5M5_Festo_RAdvanced 0

SMS_Command [0 |
Sts_Enabled 01
Sts_WriteActive_01
Ste_WriteDene 01 JEEGREN
5t5_Readfctive 01 N3
3t5_WriteRllDone_01
StS_ReadRllDone_01
Sts_Stateln 01
Sts_Statelntermediate 01 |53
Sts_Statefut_01 [PyMiad
Sts_StateMove 01
Sts_StateDevice_01
Sts_Error 01
—5ts_uilecalError 01 [ o |
— Sts_aErrorCode_01

— 5Sts_CurrentPosition 01 [ @ |
—5ts_CurrentSpeed_01

— Sts_CurrentForce 01
—5ts_Temperature 01 [ o |
—S5ts_Current 01 o |
—S5ts_voltage 01 @ |
—5ts_CycleTotal 01 o |

- 5ts_CyclesSinceReset 01 [ o |
—S5ts_MileageTotal 01 [ o |
—5ts_MileageSinceReset 01 [ o |
— 5ts_NumCfStorageOperation 01 [ o |

- SE

After

SM5_Inputs.BYTE_MSB
GVL.PQI_Inputsfandl
Enable_01 A

Module NO[ 2 |—|

Ch_NO

Readall 01 EENEE—

Writeall 01 [FENTGR—

MoveIn 01 TR
MoveIntermediate 01 [EENRG—
Movetut_01 I
QuitError_01 IENGA—
eowersMs_01 [ENTR—
ExecuteReference_01 TN
StoreParamecers_01 [ENT—
ReadDiagnosticData_01 XTI
ResetCountermileage_01 ENEGH—
EnzbleFileHandling_ 01 IENGA—
ExecuteFileHandling_01 ENEGA—
FactoryReset_01 [EENEal—
UserInterfacelock 01 [EENER-=
speedIn 01

SpeedQut_01[2 |5

Force_01
ReferenceDirection_ 01 ENGHR==
StartPressPosition 01 =
IntermediatePosition_01
EndPosition_01 =
RZutoStorekerive_ 01 ENGAR-=

IoConfig_Globals.Modbus_TCPE_Slave —

RefINFUTS
byDevicelAvailable
xEnable
byModuleNumber
byChannelNumber
xReadAll

XWriteAll

xMoveIN
xMoveIntermediate
xMoveCut

xQuitError

xPowerSMS
xExecuteReference
xStoreParameters
xReadDiagnosticData
xResetCounterMileage
xEnableFileHandling
xExecuteFileHandling
xFactoryReset
xUserInterfacelock
bySpeedQut

bySpeedIN

byForce
xReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xButoStorelctive
ModbusSlave

Festo SMS_ModbusTCP.SMS Festo Advanced

RefQUTPUTS

xEnabled
xWritehctive
xWriteDone
XReadActive
¥WriteRllDone
xReadRl11Done
xStateln
xStateIntermediate
xStateQut

x5tateMove
xS5tateDevice

xError

uilLocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileagesSinceReset
diNumGfStorageOperation

|- SMS_Command [ 2 |

= Sts_Enabled 01 U3

= Sts_Writelctive 01 RS
= Sts_WriteDone 01

= 5t5_ReadActive_01
= 5t5_WriteRllDone 01
P St5_ReadfllDone 01 [FENES3
= Sts_Stateln 01 [PyNiy

= Sts_Statelntermediate 01
= Sts_StateCut_01 [JEEiuy

= 5ts_StateMove_01

= 5ts_StateDevice 01
= St3_Error_ 01 Ry
[-5ts_uilocalErrer 01 [ o |
— Sts_aErrorCode_01

|- Sts_CurrentBosition 01

|- 5ts_CurrentSpeed_01
|-5ts_CurrentForce 01 [ & |

|- Sts_Temperature 01 o |

-Sts Current 01 o |
-Sts_voltage 01 o |

|- 5ts_CycleTotal 01 [ o |

|- Sts_CyelesSinceReset 01 [ o |
|-5ts_MileageTotal 01 o0 |

|- 5ts_MileageSinceReset 01 [ o |

|- S5ts_NumOfStorageOperation 01 [ o |

ALSE

be show the Out position.
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Toggle control tag xMoveOQut from false to true to move the actuator unit towards Out direction.
Once actuator unit reached Out position status tag xStateOut will be true and tag diCurrentPosition will
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7.5 Actuator unit Move to

Intermediate

Simplified Motion Series Control With Festo PLC

SM5_Festo_Rdvanced 0

Before

SM5_Inputs.BYTE_MSB
GVL.PQI_InputsOandl
Enesble_01 EEurl—

Medule NO[ 2 |

Ch_NC

Readall 01 EXET—

Wriceall 01 ENETR—

MoveIn 01 ENCE—
MoveIntermediate_01 XA
MoveCut_01 ENE—
QuitError_01 [EXE—
BowersMS_01 ENEGE—
ExecuteReference 01 X
StoreParameters 01 [N
ReadDiagnosticDate 01 X
ResetCountermileage_01 [ENCl—
EnzbleFileHandling 01 X
ExecuteFileHandling_01 [ENl—
FactoryReser 01 [ ENECl—
UserInterfacelock 01 ==
speedIn_01

SpeedOut_01[2 -9

Force_01
Referencelirection_01 [EXEEE==
StartPressPosition 01
IntermediatePosition_01
EndPosition_01
ZuteStoreletive 01 ENEGE-

IoConfig_Globals.Modbus_TCE_Slave —H

Festo_SMS_ModbusTCE.SMS_Festo_Advanced

|- 5MS_Command [0 |

= Sts_Enabled_01 [

- Sts_WriteActive 01

= Sts_WriteDone 01

= 5t3_ReadActive_01

[~ 5t5_WriteAllDone_ 01

= 5TS_ReadRllDone_0O1

[~ S5ts_StatelIn 01

= Sts_Statelntermediate_01
- Sts_StateQut_01

= Sts_StateMove 01 A%
= Sts_StateDevice_01
= Sts_Error_01 |EEkE
|-5ts_uilocalErrer 01 [ o |

— Sts_aErrorCode_ 01

|- Sts_CurrentPosition_01

|- Sts_CurrentSpeed_01
|-5ts_CurrentForce 01 [ o |

|- Sts_Temperature 01 [ o |
-Sts_Current_01[__ @ |
|-Sts_voltage_01[ o |

|- 5ts_CycleTotal 01 [ o |

|- 5ts_CyclesSinceReset_01 [ o |
|-5ts_MileageTotal 01 [ o |

|- 5ts_MileageSinceReset 01 o |

|- Sts_NumOfStorageOperation 01 [ o |

RefINPUTS
byDeviceAvailable
xEnable
byModuleNumber
byChannelNumber
xReadAll

XWriteRAll

xMoveIN
xMoveIntermediate
xMoveQut

xCuitError

xPowerSM3
xExecuteReference
xStoreParameters
xReadDiagnosticData
xResetCountcerMileage
zEnableFileHandling
xExecuteFileHandling
xFactoryReset
xUserInterfacelock
bySpeedOut
bySpeedIN

byForce
xReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xAutoStoreActive
ModbusSlave

diNumOfStorageOperation

RefOUTPUTS
xEnabled
xWriteActive
XWriteDone
xReadActive
XWritelAllDone
xReadAllDone
xStateln
xS5tateIntermediate
xStatefut
xStateMove
x5tateDevice
XxError
uilocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileegeTotal
diDDMileagesSinceReset

After

SMS_Festo_Advanced 0

SE

SE

RefINPUTS

GVL.PQI_Inputsiandl byDewviceAvailable

Enable_01 IEEal—

xEnable

Module NO[ 2 |—|byModuleNumber
Ch_NO byChannelNumber

Readall 01 [FFETG—

Writedll 01 [EENE—

MoveIn 01 [EEETGl—
MoveIntermediate 01 G-
MoveQut_01 NN
QuitError_01 EXEE—
PowersMS_01 [N
ExecuteReference_01 [EENEGE—
StoreParameters_01 [EEXETR—
ReadDiagnosticData_ 01 FEEE—
ResetCountermileage 01 [EZENG—
EnableFileHandling_01 [FENEGal—
ExecuteFileHandling 01 [FrE¥Go—
FactoryReset_01 [EEETGl—
UserInterfacelock 01 AT~

XReadAll

xWritelAll

xMoveIN
xMoveIntermediate
xMoveQut

xQuitError

xPowerSMS
xExecuteReference
xStoreFarameters
%xReadDiagnosticData
xBRegetCounterMileage
XEnableFileHandling
xExecuteFileHandling
xFactoryReset
xUserInterfacelock

speedIn_01 bySpeedCut
SpeedOut_01[ 2 -“|bySpeedIN
Force_01 byForce

Referencelirection_01 [EENEGEE==
StartPressPosition 01 =
IntermediatePosition 01
EndPosition_01 =
RButoStorehctive 01 [FTETG=-~

xReferenceDirection
diStartPressPosition
diIntermediatePosition
diEndPosition
xButoStorelActive

IoConfig Gleobals.Modbus TCE Slave —S|ModbusSlave

Festo_ SMS ModbusTCP.SMS Festo Rdvanced

SMS_ Inputs.BYTE MSB

RefOUTPUTS

xEnabled
xWriteActive
AWriteDone
xReadhctive
xWriteAllDone
¥ReadAllDone
xStateln
x5tatelntermediate
x5tatefut

xStateMove
xStateDevice

xError

uilocalError
aErrorCode
diCurrentPosition
diCurrentSpeed
diCurrentForce
diDDTemperature
diDDCurrent
diDDVoltage
diDDCyclesTotal
diDDCyclesSinceReset
diDDMileageTotal
diDDMileages3inceReset
diNumOfStorageQperation

5MS_Command
5ts_Enabled 01 EENN
Sts_WriteActive 01 3553
Sts_WriteDone_01
5t5_ReadActive 01 [
5t3_WriteAllDone 01 [JFN%G3
5tS_ReadAllDone 01
Sts_Stateln 01 BLSE
5ts_Statelntermediate 01 [y
Sts_StateCut_01
Sts_StateMove_ 01 [Py
Sts_StateDevice 01
Sts_Error_01

|- 5ts_uilecalError 01 [ o |

— 5ts_aErrorCode 01

|- Sts_CurrentPosition_01
[~ 5ts_CurrentSpeed 01

|- 5ts_CurrentForce 01

|- 5ts_Temperature 01 o |
-5ts_Current 01 o |
-5ts_voltage 01 o |

|- 5ta_CycleTotal 01 o |

|- 5ts_CyclesSinceReset 01 [ o |
|- 5ts_MileageTotal 01 [ o |

|- 5ts_MileageSinceReset 01 [ o |

|- 5ts_NumOfStorageOperation 01 [ o |

Toggle control tag xMovelntermediate from false to true to move the actuator unit towards intermedi-

ate position. Once actuator unit reached intermediate position status tag xStatelntermediate will be
true and tag diCurrentPosition will be show the Intermediate position.
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Sample Code

7.6 Sample Code Description for Move The Axis to Multiple Intermediate positions

Block Enable

1. Setup Inputs

xEnable := FALSE;

2. Feedback Outputs

xEnabled is FALSE;
xError is FALSE;

3. Sequence

Move out Position

Set xEnable := TRUE;
Wait until xEnabled is TRUE

1. Setup Inputs

xMovelN := FALSE;
xMovelntermediate := FALSE;
xMoveOut := FALSE;

2. Feedback Outputs

xEnabled is TRUE;
XError is FALSE;
XStateout is FALSE;
XStateMove is FALSE;

3. Sequence

Set xMoveOut := TRUE;
Wait until xStateOut is TRUE AND xStateMove is FALSE;
Set xMoveOut := FALSE;

Move First Intermediate Position
1. Setup Inputs

XMovelN := FALSE;
xMovelntermediate := FALSE;
xMoveOut := FALSE;

2. Feedback Outputs

xEnabled is TRUE;

XError is FALSE;

XState Intermediate is FALSE;
XStateMove is FALSE;

3. Sequence
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Set dilntermediatePosition := 750;

Wait until xWriteActive is TRUE;

Wait until xWriteDone is TRUE;

Set xMovelntermediate := TRUE;

Wait until xStateMove is TRUE;

Wait until xStatelntermediate is TRUE AND xStateMove is FALSE;
Set xMovelntermediate := FALSE;



Simplified Motion Series Control With Festo PLC

Move Second Intermediate Position

1. Setup Inputs
e xMovelN := FALSE;
e xMovelntermediate := FALSE;
e xMoveOut := FALSE;

2. Feedback Outputs
e xEnabled is TRUE;
e xErroris FALSE;
e XStateMove is FALSE;

3. Sequence
e Set dilntermediatePosition := 500;
Wait until xWriteActive is TRUE;
Wait until xWriteDone is TRUE;
Set xMovelntermediate := TRUE;
Wait until xStateMove is TRUE;
Wait until xStatelntermediate is TRUE AND xStateMove is FALSE;
Set xMovelntermediate := FALSE;

Move Third Intermediate Position

1. Setup Inputs
e xMovelN := FALSE;
e xMovelntermediate := FALSE;
e  xMoveOut := FALSE;

2. Feedback Outputs
e xEnabled is TRUE;
e xErroris FALSE;
e XStateMove is FALSE;

3. Sequence
e Set dilntermediatePosition := 250;
Wait until xWriteActive is TRUE;
Wait until xWriteDone is TRUE;
Set xMovelntermediate := TRUE;
Wait until xStateMove is TRUE;
Wait until xStatelntermediate is TRUE AND xStateMove is FALSE;
Set xMovelntermediate := FALSE;

Move In Position

1. Setup Inputs
e xMovelN := FALSE;
e xMovelntermediate := FALSE;
e  xMoveOut := FALSE;

2. Feedback Outputs
e xEnabled is TRUE;
e xErroris FALSE;
e  XStateln is FALSE;
e XStateMove is FALSE;

3. Sequence
e Set xMoveln := TRUE;
e Wait until xStateln is TRUE AND xStateMove is FALSE;
e Set xMoveln := FALSE;
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Technical appendix

8 Technical appendix
8.1 Find Modbus Address Details for Simplified Motion Series actuator unit Connected
Port

As per this application note Simplified Motion Series actuator unit module is connected in port — 0 of the 10-Link
master module in slot position — 2. Below is the procedure to find the Modbus registers details.

A Notsecure | 192.168.1.5/cgi-bin/ap-terminal ‘

AP-I-EP AP EtherNetIP v  Modbus TCP iguration ~  System ~ FESTO
\_/
Modules Holding Register View & F
Input Register View
Slot Module Supported Function Codes Serial Productkey Identify Diagnosis
1 CPX-AP-I-EP-M12 8323 145 0x000061CC OK
2 CPX-AP-I4IOL-M12 8206 156 0x0000DDA3 3S7PP8J63CB OK
Copy = CSV Search:
Register Offset (bit) Bit length Module Channel Datatype Name
Outputs
PO
0 0 16 2 0 USINT[2) Module 2 - CPX-AP-1-4I0L-M12 - Port 0 Module - 02 & Port - 0
1 0 16 2 1 USINT[2) Module 2 - CPX-AP-I-4I0L-M12 - Port 1 Output Address
2 0 16 2 2 USINT[2] Module 2 - CPX-AP-1-4I0L-M12 - Port 2
3 0 16 2 3 USINT[2] Module 2 - CPX-AP-1-4I0L-M12 - Port 3
Inputs
PO ETT
5000 0 16 2 0 USINT[2] Module 2 - CPX-AP-I-4I0L-M12 - Port 0 Module - 02 & Port - 0
5001 0 16 2 1 USINT[2] Module 2 - CPX-AP-1-410L-M12 - Port 1 Input Address
5002 0 16 2 2 USINT[2] Module 2 - CPX-AP-I-4I0L-M12 - Port 2
5003 0 16 2 3 USINT[2] Module 2 - CPX-AP-1-4I0L-M12 - Port 3
POTTTLLETT L)
5004 0 8 2 4 USINT Module 2 - CPX-AP-I-4I0L-M12 - Port 4 - PQI Module - 02 & Port - 0
5004 8 8 2 5 USINT Module 2 - CPX-AP-I-4I0L-M12 - Port 5 - PQI PQI Address
5005 0 8 2 6 USINT Module 2 - CPX-AP-1-410L-M12 - Port 6 - PQI
5005 8 8 2 7 USINT Module 2 - CPX-AP-1-4I0L-M12 - Port 7 - PQI

1. Open aweb browser and enter the IP address of the CPX-AP-I-EP module.
2. Click “Modbus TCP” from tool bar.
3. Select “Holding Register View” from drop-down list.

As highlighted in yellow colour are the input & output address related to the slot number — 2 & port - 0.

PQl inputs for Ports 0 and 1 and Ports 2 and 3 are both available in Register 5004 and Register 5005, respec-
tively. More specifically, Port 0 input information are accessible in Byte_LSB of 5004 and Port 1 input details are
available in Byte_MSB of 5004.
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