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1 Objective

This document is aimed towards people that have a medium to high knowledge of
CANopen Networks.

It contains great details on what the CANopen parameters in CODESYS V3 are, what the
programmer should do with them and expect from them, as well as describing the
CANopen Function Blocks available in CODESYS V3 for further Network Management
and Diagnostic within the running Task.

For the following images a CMZ-FCT640 has been used as the CANopen Master, but the
description apply for all CMZ CANopen Masters in CODESYS V3.
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2 Components/Software used

CODESYS V3.5 SP17 Patch 2

FCT640 (CMZ Sistemi Elettronici) 3.5.11.13

Type/Name Version Software/Firmware
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3 CODESYS V3 - Setting up a CANopen Network

This chapter will show how to create a CANopen Network, starting from adding the
CANbus, CANopen Manager and slave devices in the CODESYS V3 environment, as well
as giving the instructions on how to install a .eds file if the slave device is missing from
the Device Repository of CODESYS V3.

Remember that to use CMZ PLCs, the CMZ CODESYS Library installation is needed
before the starting of a new project. On the CMZ website (cmz.it), login with the
credentials provided by CMZ and search for the "Controllers” section, click on it and
select the FCT640 folder. In the "Manuals and documents” folder search for the file "FCT
CODESYS series User Guide Software” (there is 2 version of it, one in English and one in
Italian) and open it. Follow the procedure to configure the controller for CODESYS usage.

3.1 Create a CODESYS V3 project with CANbus

To create a new project on CODESYS V3 select “New Project”, then select “Standard
Project” from the templates menu. Give a name to the file and click "Ok”.

| - .
=] Mew Project =
Categories Templates
[l Libraries
‘{1 Projects . i

Empty project HMI project

e =
Standard project Standard project with

Application Composer

A project containing one device, one application, and an empty implementation for PLC_PRG | l

Mame NiLAB_1 |

Location |C:'n,l_lsers'n.IVIarkEﬁng_SaIes_PC\DDcuments v|

Cance
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When clicking on “Ok”, this other window will appear, select the PLC from “Device”
(in this example we will use the FCT640 Fieldbus Controller: Soft Motion from CMZ).

Standard Project

You are about to create a new standard project. This wizard will create the following
objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language specified below

- & cyclic task which calls PLC_PRG

- & reference to the newest version of the Standard library currently installed.

Device FCT&40 Fieldbus Controller: SoftMotion (CMZ Sistemi Elettronic)

. CODESYS Control RTE W3 (35 - Smart Software Solutions GmbH)
PLC_PRG N | copEsYS Control RTE W3 %64 (35 - Smart Software Solutions GmbH)
CODESYS Control Win V3 (35 - Smart Software Solutions GmbH)
CODESYS Control Win V3 x64 (35 - Smart Software Solutions GmbH)
CODESYS HMI (35 - Smart Software Solutions GmbH)

CODESYS SoftMotion RTE V3 (35 - Smart Software Solutions GmbH])
CODESYS Softmotion RTE V3 x84 (35 - Smart Software Solutions GmbH)
CODESYS SoftMotion Win W3 (35 - Smart Software Solutions GmbH)
CODESYS SoftMotion Win W3 x64 (35 - Smart Software Solutions GmbH
FCT640 Fieldbus Controller: SoftMotion (CMZ Sistemi Elettronic)

FCT&40 Fieldbus Controller: Standard PLC {CMZ Sistemi Elettronici

In the PLC_PRG section select the program language to use into the CODESYS V3 project

(we will use Structured Text on this example).

Standard Project et

You are about to create a new standard project. This wizard will create the following
objects within this project:

&

- One programmable device as specified below

- & program PLC_PRG in the language specified below

- & oydlic task which calls PLC_PRG

- A& reference to the newest version of the Standard library currently installed.

Device FCT&40 Fieldbus Controller: SoftMotion (CMZ Sistemi Elettronic) b

PLC_PRG in | Continuous Function Chart (CFC) 2

Continuous Function Chart (CFC)

Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FBD)

Ladder Logic Diagram (LD)

Sequential Function Chart (SFC

Structured Text (5T)

[z L
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Now the CODESYS V3 project should open, search for the "Device” section in the top-left
part of the page and right click on it.

Devices -~ o x
—.i am 7 -
[fd Device (FCTE40 Fieldbus Contr—- 1|
=-1Z]l] PLE Logic Gl o
= £k Application g2 Copy
m Library Manager Paste
FLC_PRG (PRG) | <  Delete
g% ngiT:j::gato Properties...
] pLC_PRG| i3]  Add Object >
‘2 SoftMotion General Axis P =) Add Felder...
H HBUS_Master (HEUS Masth [acd Device. 1
Update Device...
[1° Edit Object

Edit Object With...

Edit IO mapping

Import mappings from C5V...

Export mappings to C5V...
S8 Online Config Mode...

Reset Origin Device [Dewvice]

Simulation

Select "Add device” and click on the “Fieldbuses” icon and a drop down menu will
appear. From there select “CANbus” and click on the CANbus icon, then click on "Add
Device” in the lower-right part of the page (double clicking on it will add it also).

0 Add Device X

Name |CANbus

Action
(®) Append device Insert device Flug device () Update device
|Sh'ing for a full text search ‘ Vendor | <all vendors> b
Name Vendor Version Description
£ m Miscellaneous
= m Fieldbuses
= CAN CANbus
m CANbus 35 - Smart Software Solutions GmbH 3.5.17.0 Needed for all fieldbusses which communicate over the CANBus, e.g. CANopen or 11939,
m Net¥ CANbus 35 - Smart Software Solutions GmbH 3.5.17.0 CANbus on a net¥ device

- gl EtherCAT

+- B Ethernet Adapter

4 == EtherNet/IP

£ ﬁ Home&Euilding Automation
+- Wil Modbus

+- 8 sercos

13
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3.2 Adding CANopen Manager and CANopen devices

Now to add an available device to the CANbus, right click on its icon and select “Add
Device". Select “"CANopen” under the “Fieldbuses” icon, select then CANopenManager
and add the "CANopen_Manager_SoftMotion” (double click on it will also work).

] Add Device X

Name |C»'-\Nopen_Manager_Sufh\10ﬁon

Action
®) Appenddevice () Insert device () Updatedevice
‘String for a ful text search | Vendor | <allvendors:» ¥
Name Vendor Version  Description
= ﬂi Fieldbuses
= 4ifl CaNopen
= Gifl CANpenianager
ﬂi CANopen_Manager 35 - Smart Software Solutions GmbH~ 3.5,17.0  CANopen Manager
ﬁ CANopen_Manager 5112 35 - Smart Software Solutions GmbH ~~ 3.5.17.0  CANopen_Manager S1L2

ﬂﬂCANopen_Manager_SoPn\‘loﬁon 35 - Smart Software Soluions GmbH ~ 3.5.17.0  CANopen Manager SoftMotion
+-Cifl Local Device
+ 8 1939

Once the CANopen Manager has been added, right click on it and select “Add Device" to
add the CANopen slave devices. A drop down menu will appear showing all the devices
available. To add a new device to the CODESYS V3 device repository a .eds file is
needed. Find the "Tools"” section in the upper part of the page and select “Device
Repository”.

Debug Tools Windoww Help
g& o7 B Package Manager...

ﬂII Library Repositony...
|m Device Repositorny...

Visualization Style Repository...

License Repository...
OPC UA Infermation Model Repositony...

License Manager...

O il = @

Device License Reader...

Customize...
Options...
Import and Export Options...

Scripting >
Edge Gateway 3
Miscellanecus >

13
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From there click on “Install” and search for the .eds file to import into CODESYS V3.

¥ Device Repository >

Location |Systerr| Repository ~ | | Edit Locations...
{C:\ProgramData\CODESYS\Devices)

Installed Device Descriptions

|5tring for a full text search | Vendor =All vendors = ~ | Install...

Mame Vendor Version Description Winsta1l

- m Miscellaneous Export..
+— - m Fieldbuses
+— E HMI devices
+- [ pLcs

+

ﬁ SoftMotion drives

et sy

Close

Installing the NLi.eds file into CODESYS V3 will allow to select “NLi" device. Right click on
CANopen_Manager and select “Add Device”, then search for the “NLi"” device and add it.

[z L



= [l canbus (Canbus)

Iﬁ CAMopen_Manager (CAMNopen_Mang:

%2 SoftMotion General Axis Pool
B HBUS_Master (HBUS Master)

Cut

Copy
Paste

. Delete
Refactoring

Properties...

Add Object
) Add Folder...

Insert Device...

Scan for Devices...
Disable Device
Update Device...
K| Edit Object
Edit Object With...
Edit IO mapping
Import mappings from C5V...
Export mappings to CSV...

[ add Device

Name [NLI

Action

(®) Append device () Insert device (O) Update device

‘Sting for a full text search | Vendor | <Al vendors>

Mame
m KEE Stepless Technology SoftMotion
m KEE Stepless Technology SoftMotion Encoder
[ kee_rMotorB_PRO_ADY
[ KEB_ITMotors_PRO_ADY_Encoder
m LBDCAN CMZ CAMopen node_SoftMotion
m LBEDCAN CMZ CAMopen node_SoftMotion Encoder
. Lexium 25_SoftMotion
l! Lexiumd5_SoftMotion
5\ Lexium234_SoftMotion
b Lexium32a_softMotion
¥ Lexium32I_SoftMotion
‘ Lexium32M_SoftMotion
¥ LexiumsD3_SoftMotion
m nanotec CANopen D5401 PD4C_SoftMotion
[ mur

[ seDjcAN CMZ CANopen node
== ]

Vendor Version
KEE Automation KG 4.3.0.0
KEE Automation KG 4.3.0.0
KEE Automation KG 4.3.0.0
KEE Automation KG 4.3.0.0
CMZ Sistemi Elettronid 4.10.0.0
CMZ Sistemi Elettronid 4.10.0.0
Schneider Electric 4.9.0,0
Schneider Electric 4.4.0,0
Schneider Electric 4.4.0,0
Schneider Electric 4.4.0,0
Schneider Electric 4.4.0,0
Schneider Electric 4.9.0,0
Schneider Electric 4.4.0,0

Nanotec Electronic GmbH & Co, K6~ 4.2.0.0

MLAB GmbH Revision=16#00000001, FileVersion=1.0

CMZ Sistemi Elettronici

3.3 Configuration of CANopen Master

Revision=16#00020001, FileVersion=1.0

Description

Imported from KEBSteplessTechnolog
Imported from KEBSteplessTechnolog
Imported from KEE_ITMotorE_010.ed
Imported from KEE_ITMotorE_010_Sk
Importiert von LEBD-CAN_v1.16.eds
Importiert von LEBD-CAN_v1.16.eds
LXM28 servo drives and BCHZ servor
Lexium 05 Servo Drive 100...4
Lexium 23 Plus Servo Drive with CANc
Lexium 32 Advanced Servo Drive 110
Lexium 32 Integrated Servo Drive an
Lexium 32 Modular Servo Drive 110
Compact Stepper Drive Three Fl
Imported from PD4-C59.eds
Imported from MLL.eds

Imported from SBDCAN.eds

In this section we will explain how to configure the Master device in the CANopen

Network. Select the CANopen Manager and double click on it, then go to the "General”
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section and click on “Enable SYNC Producing” under the SYNC dropdown icon. We
recommend to use a Cycle Period of 4000 us and a window length of 3000 us.

/ﬂ’j NLI ﬂj CANopen_Manager X

General

Log

CANopen If/0 Mapping

CANopen IEC Objects

Status

Information

General

Node-ID 127

Autostart CANopen Manager
Start slaves

] NMTstart all (if possible)

[» Guarding
A SYNC

Check and Fix Configuration...

Polling of optional slaves

NMT error behavior | Restart Slave

[+ TIME

Enable SYNC producing
COB-ID (Hex)  16% |30
Cycle period {ps) 4000

Window length (ps) 3000

Enable SYNC consuming

CANopen

Then go in the "CANopen I/O Mapping” section and select “Main Task” as “Bus Cycle

Options”.

/ﬂj MLI ﬂj CANopen_Manager X

General

Log

Bus Cyde Options
Bus cycle task

CAMopen IfO Mapping

CAMopen IEC Objects

Status

Information

MainTask

S

3.4 Configuration of CANopen slave device

|Jze Erent bus ide setﬁni

Recreate required tasks

[z L
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In this section we will explain how to configure a CANopen slave device into the

CANopen Network.

Double click on the “NLi” device and go to the “General” section, there activate “Enable
expert settings” and “"Enable heartbeat producing” with a producer time of 500 ms
(recommended) and 0/8 “heartbeat consuming”.

[ mI x [ CANopen_Manager

General

FDOs

SD0s

Lag

CAMopen IEC Objects

Status

Information

COB-ID SNODEID +16%30 COB-ID (Hex) 16#% (100

Enable TIME consuming

Checks at Startup

[] check vendar ID [] check product number ] Check revision number

General
Node-ID |1 = SD0 Channels (1/1 Active) cn“l/:)lr:)@r'\l
I Enable expert settings I [] optional device
[] Enable SYNC praducing [ Noinitialization Reset node
Guarding
Enable nodequarding [+] Enable heartbeat producing
Guard time {ms) 0 = Producer time (ms) 500 =
Life time factor & = I Heartbeat consuming (0/8 active) I
Emergency (EMCY) TIME
Enable emergency (EMCY) Enable TIME producing

L3

Then move to the "PDOs" section, enable only 1 RPDO and 1 TPDO from the table and
right click on them and tap edit. For the RPDO select “Cyclic — synchronous (Type 1-240)"

as "Transmissiontype”.

13
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[ ML ox [ [f] CANopen_Manager

General Receive PDOs (Master == Slave) Transmit PDOs (Slave => Master
Add P00 == Add Mapping Edit ¢ Delete Mave Up Move Down Add PDO Add Mapping
FDOs
Mame Object Bit length Mame
SDOs v/ 16#1400: RPDO 1 Communication Parame 16#201 ($NODEID+16%#200) 0 v| 16#1800: TPDO 1 Commw
16#1401: RPDO 2 Communication Parame 16301 ($NODEID+16£300) 0 16#1801: TPDO 2 Comm
Log 16£1402: RPDO 3 Communication Parame 16401 ($NODEID+16£400) © 16#1802: TPDO 3 Comm
16£1403: RPDO 4 Communication Parame 16501 ($NODEID+16£500) © 16#1803: TPDO 4 Comm
CANopen IEC Objects 16#1404: RPDO 5 Communication Parame 16#0 ] 16#1804: TPDO commun
16#1405: RPDO 6 Communication Parame 16&0 ] 16&#1805: TPDO commun
2EaE 16#1406: RPDO 7 Communication Parame 16#0 0 16#1806: TPDO commun
16#1407: RPDO 8 Communication Parame 160 0 | | 16#1807: TPDOD c

Information R
PDO Properties it

COB-ID |SNODEID+16¢ZDD

= 16£201 (513)

Inhibit time (x 100ps) 0 =

Transmissiontype Cydic - synchronous (Type 1-240) ~
Acydlic - synchronous (Type O
Cydic - synchronous (Ty
Asynchronous - manufacturer specific (Type 254)
Event time (x 1ms) Asynchronous - device-profile-spedfic (Type 255)

Number of syncs

Process by CANopen Manager

Now the RPDO must be configured, click on the enabled RPDO and tap on "+ Add
Mapping”. A window will open, containing the mapping table imported from the NLi.eds
file. From there select these 3 parameters to insert into the RPDO : Position Setpoint
(found under the “interpolation data record” dropdown menu), Control Word and Mode
of Operation (NOTE: IT'S MANDATORY TO SELECT THESE PARAMETERS IN THE SHOWN
ORDER).

13



[ M1 x [ [fj CAMopen_Manager

General

FDOs

SDOs

Log

CANopen IEC Objects

Status

Information

Receive PDOs (Master == Slave)

Add PDO

Add Mappingll #" Edit X Delete

Maove Up

Move Down

) NiLAB

Transmit PDOs (Slave => Master)

Add FDO Add Mapping

Edit

Delete

Mame

Object

Bit length Mame

v 16#1400: RPDO 1 Communication Parame 16#201 ($NODEID+16%200) 0

16#1401:
16&#1402;
16#1403:
16&#1404:;
16#1405:
16#1406:
16#1407:

RPDO 2 Communication Parame 16#301 ($NODEID+16#300) 0

RPDO 3
RPDO 4
RPDO 5
RPDO &
RPDO 7
RPDO 8

=

168401

Thal

An 11651807 TROO 2

v| 16#1800: TPDO 1 Communication Param¢
16#1801: TPDO 2 Communication Paramt

Select ltem from Object Directory

e

Index:Subindex MName AccessType Type Default
16#6084: 1600 Profile deceleration RWW UDINT 0
16#6085: 1600 Quick stop deceleration RWW UDINT 1]
16#6089: 16700 Position notation index RW SINT 16=FA
16#808A: 16700 Position dimension index RW USINT 16%01
16%5036: 16700 Velodty notation index RW SINT 165FA
16#608C: 16200 Velodity dimension index RW USINT 16#A6
15#0080; 16700 Acceleration notation index RW SINT 16#FA
16#608E: 1600 Acceleration dimension index RW USINT 16#A6

+ 16#6092 Feed constant
166098: 16200 Homing method R SINT 35

- 16#6055 Homing speeds
16#6094A: 1600 Homing acceleration RWW UDINT o

= 16#60C1 Interpolation data record

116%01 | Position setpoint RWW DINT 1600
16#60C5: 16700 Max acceleration RW UDINT 16#FFFFFFFF
16#60C6: 16200 Max deceleration RW UDINT 16 #FFFFFFFF

*- 16#60FE Digital outputs

Name Position setpoint
Index 16#60C1 = Bit length |32 =
Subindex 16#1 =

Cancel

nt

m o om

The same thing must be done in the TPDOs section, there use “asynchronous (type 255)"
as "Transmissiontype”, click on “+ Add Mapping” and select these 3 parameters from the

table: Position Actual Value, Status Word and Mode of Operation Display (AS FOR THE
RPDOs, PARAMETERS MUST BE ADDED IN THIS ORDER).

[ MI X [f] CANopen Manager

General

FDOs

500s

Log

CANopen IEC Objects

Status

Information

Receive PDOs (Master =3 Slave)

Transmit PDOs (Slave =3 Master)

Add PDO Add Mapping Edit Delete Maove Up Move Down Add PDO Add Mapping Edit Delete Mave Up Move Down

Name Object Bit length Name Object Bit length

| 16#1400: RPDO 1 Communication Parame 16£201 ($NODEID+16#200) 56 v 16#1800: TPDO 1 Communication Paramet 16#181 ($NODEID+16#180) 56
Position setpaint 16#60C1:16:£01 32 Position actual value 16#6064:16200 32
Control word 16%6040:16%00 16 Status word 16%6041:16%00 16
Mode of operation 1636060:16500 ] Mode of operation display 16#6061:16500 ]
16#1401: RPDO 2 Communication Parame 16301 ($NODEID+16#300) 0 16#1801: TPDO 2 Communication Paramet 16#281 ($NODEID+16#280) 0
16#1402: RPDO 3 Communication Parame 16#401 ($NODEID+16#400) 0 16#1802: TPDO 3 Communication Paramet 16&381 ($NODEID+16#380) 0
16#1403: RPDO 4 Communication Parame 16&501 ($NODEID+16#500) 0 16#1803: TPDO 4 Communication Paramet 16481 ($NODEID+16#480) 0
16#1404: RPDO 5 Communication Parame 160 0 16#1804: TPDO communication parameter 16#0 0
16#1405: RPDO 6 Communication Parame 160 0 16#1805: TPDO communication parameter 16#0 0
16#1406: RPDO 7 Communication Parame 16£0 0 16#1806: TPDO communication parameter 1620 0
16#1407: RPDO 8 Communication Parame 160 0 16#1807: TPDO communication parameter 16#0 0

13
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Now that the RPDOs and the TPDOs are configured, tap on the “CANopen I/O Mapping”
section and assign a variable for every parameter of the PDOs (is recommended to map
global variables into the devices, to create a global variable list right click on
"Application” and select "Global variable list” from the “Add Object” section).

[f cANopen_Manager '8  5M_Drive_GenericDSP402 Vi mx x PLCPRG [ GUls
General Find Filter Show all + b Add FB for |0 Channel.. * Go to Instance
T Variable Mapping  Channel Address  Type Unit  Description
+-Tig Application. GVLs, PositionSetPoint "% Position setpoint Sobe DINT
SD0s +- " application.GVLs, Controlword T Control word BEERAR UINT
+- g Application.GVLs ModeOfOperation " Mode of operation SLORE SINT
Log +- 4% Application.GVLs PostionActualvalue " Position actual value IR DINT
+- %9 application. GVLs StatusWord " Status word SRz UINT
CANopen /0 Mapping + . 4§ splication. GVLs.ModeOfOperationDisplay E i Mode of operation display IBE SINT
CANopen IEC Objects Input Assistant %
Status Text Search  Categories
Information Variables &  Mame Address Or
+-{} _3scos %S CANope
= a Application
= @ GvLs

@ ControlWord
% ModeOfOperation
% ModeOfOperationDisply
# PositionSetPoint
@ PostionActualValue
4 StatusWord
+- @ IoConfig_Globals
+-{} sM3_Basic
+-{} sM3_Math

Structured view Filter | None i

Insert with arguments Insert with namespace prefix

Documentation
- | ModeOfOperationDisplay: SINT{VAR_GLOBAL)

L

Messages - Total 0 error(s), 2 warning(s), 2

CAMNbus

E
Description s
& The bus configuration of CANopen_Man, Cancel
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3.5 Adding and configure a SM_Drive_GenericDSP402

In this part is explained how to add a SM_Drive to the “NLi" device and how to
configurate the axis for the cinematic.

Right click on the “NLi" device icon and select "Add SoftMotion CIA402 axis".

=-[f) canbus (CAMbus) 1
=[] caMopen Manager (CANopen Mana CANopen IEC Objects
(< {mLT QLT
% SoftMotion General CI‘!ID Cut
B HBUS_Master (HBUS B2 Copy
Pascte

» Delete

Refactoring 3
Properties...

Add Object
) Add Folder...
Insert Device...
Disable Device
Update Device...
7 Edit Object
Edit Object With...
Edit |0 mapping
Impeort mappings from C5V...
Export mappings to C5Y...

Add SoftMotion CiAd402 Axis

Add SoftMotionLight CiAad02 Axis
|I

13
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Under the “NLi" icon the SM_Drive will appear, double click on it and go in the
“Scaling/Mapping” section. There select “linear” as “Motor Type” and use 30000 as
increments for NLi80 series engines or 60000 for NLi120 series engines. In the lower part
of the page check if all the variables are right configured in the inputs and outputs
section. If there are any variables missing in the list, disable the “Automatic Mapping”
checkbox and insert manually the missing variables.

m CAMNopen_Manager B4 SM_Drive_GenericDSP402 X Iﬂj MLI

Mator Type Scaling
] Invert direction

Scaling/Mapping O Rotary 16210000 increments <=3 units in application 30000

General

o (®) Linear

Commissioning

SM_Drive_CAN_GenericDSP402:

If0 Mapping

SM_Drive_CAN_GenericDSP402: Mapping

IEC Objects ] automatic mapping

Status Inputs:
Cydic object Object number Address Type

Information " . \ ,
status word (in.wS5tatus\Word) 16#6041: 16#00 GVLs.StatusWord UINT'
actual position (diActPosition) 16#06064; 16%00 'GVLs, PostionActualvalue' 'DINT'
actual velocity (diActVelodty) 16#606C; 16400 " "
actual torque (wActTorque) 16#6077: 16500 " "

Modes of operation display (OF) 16#6061:16#00 'GVLs, ModeCOfOperationDisplay’ 'SINT'
digital inputs (in. dwDigitallnputs) 16%60FD:16%00 " "

Touch Probe Status 16#60B9: 16200 " "
Touch Probe 1 rising edae 16#60BA: 16%00 " "
Touch Probe 1 falling edge 16#60B8: 16500 " "
Touch Probe 2 rising edge 16#60BC: 16200 " "
Touch Probe 2 falling edge 16#00BD: 16#00 " "
Following error (A632) 16#60F4: 16#00 " "
Qutputs:

Cydic object Object number Address Type
ControlWord (out.wControlWord) 16#6040: 1600 'GVLs.ControlWord' UINT'
set position (diSetPosition) 16#607A; 16400 'GVLs.PositionSetPoint’  'DINT]
set velodty (diSetVelocity) 16#A0FF: 16500 " "
set torque (wSetTorque) 16#6071: 1600 " "
Modes of operation (OF) 16#6060: 16#00 'GVLs.ModeOfOperation” 'SINT
Touch Probe Function 16#60B8: 16200 " "

Add velodity value 16#60B1: 16#00 " "
Add torque value 16#60B2: 1600 " "
Digital outputs (A637) 16#60FE: 15501 " "

13



To instantiate 2 or more SM_Drives in the same project, is necessary to add a “NLi"
device for each drive in the same way of the first one, but it will need a different
nominative and different variables mapped in.

=[] canbus (CANbus)
= ﬂj CAMopen_Manager (CANopen_Manag
=+ MLT (NLT)
H? Master (5M_Drive_GenericD)
= M1 qun
HW&” slave (SM_Drive_GenericDS
2 SoftMotion General Axis Pool
B HBUS_Master (HBUS Master)

13
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4 CODESYS V3 Function Blocks

This section will explain how to use certain CODESYS V3 Function Blocks to do simple
operation on the drives like the power on/off function or simple movements as well as
reading/writing SDOs into the drives. Function Blocks in CODESYS V3 can be used in
different type of programming language, but , depending on witch type of programming
is used they have different format rules. Below there’s an example of the MC_Power
Function Block used both on ST (Structured Text) and on CFC (Continuous Function
Chart).

Al cAMopen_Manager PLC_PRG >
1 PROGRAM PLC_PRG
= 2 AR
= Power 1 : MC Power;
1 Enalkle_ 1 : BOOLr
5 ERegCn_ 1 : BOOL;
= kEDriveStart_1 : BOOL;
7 Status_1 : BOOLr
ERegulatorRealStates_ 1 : BOOL;

= kEDriveStartRealStates_ 1 : BOOL;

10 Busy 1 : BOOL>

11 Error_ 1 : BOOL;

1= ErrorID 1 : SMC Errorrs

= 1 Power 1 {(Axis = hxis_ 1,
2 Enalkle = Enalkle=_1,
= bERegulatorOn = bReglmn_ 1,
4 bDriveStart = bDriwveStart_1,
5 Status => Status_1,
= ERegulatorBReal State => bRegulatorBRealState_ 1,
7 DriwveStarctRealState =>» bDriveStartRealState_1,
Bussyr => Busy_1,

= Error => Error_ 1,

J.-:-I ErrorID => ErrorID_1) ;|

@ cs CFC_FB X
1 FROGRAM CFC_FB
= 2 VAR
3 MC_Power_l: MC_Power;
4 END VAR

-
MC_Power_1 (0]
MC_Power
T‘—Hﬁms Status =Status_1
=Ensble_1 Enable bRegulatorRealState =bRegulatorRealState_1
=bReg0On_1 bRegulatorOn bDriveStartReal State =bDriveStartReal State_1
=bDniveStart_1 |7 bDriveStart Busy =Busy_1

Errar
ErrorlD
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Mewe immavarlve Linearonitiehe

It's once again recommended to use a global variable list for the inputs and outputs of
the CFC Function Block. To use Function Blocks in a really simple way it's possible to
visualize them into the visualization CODESYS V3 environment (to add a Visualization
Task right click on “Application” -> “Add Object” -> “Visualization”). In the visualization
page search for “Visualization Toolbox" in the right-lower part of the screen and write
into the search folder the name of the Function Block and drag it into the visualization
page, then select the Function Block from the program variables to link it to the
visualization tool. Now the Function Block can be managed directly from the
visualization task in CODESYS V3 (recommended to use the VISU_NEW versions of
them).

| VisusbzasenTeelbex = & %
1B B =

Common Controls Alarm Manager

Measurement Controls

Lamps/Switches/Bitmaps Special Controls

Drate/Time Controls ImagePool_sm3

ImagePoolDialogs ImagePool_cnc_sm3
m SM3_Basic VisuDialogs

SM3_CNC SM3_Robotics_Wisu

S5_Drive_CAN

-]

——
==
WIS _MC_Power WISU_MNEW_MC_Power

' EMC_Power | 2 items
Properties @ Visualization Tool. .. ! Notiﬁcationq '5@ ToolBox

[z L




4.1 MC_Power

This Function Block allow to control the power stage of the selected axis (chosen by the
axis input into the Function Block). The “Enable” input must be “TRUE" for the Function
Block to work, so it's recommended to assign directly in the variable list the value to
"TRUE" and use the "bRegulatorOn” input as the on/off button (if no errors occur the
axis will go in “standstill” status when “bRegulatorOn” is “TRUE" and in “power_off"
status when is “FALSE"). The input “bDriveStart” can also be assigned to “TRUE" directly
in the variable list for an easy use of the Function Block, as here quickstop mechanisms
are not considered. Various outputs can be assigned to variables to monitor the
execution of the Function Block. The “status” output is set to “TRUE"” when the axis is
ready to move, "bReagulatorRealState” is set to “TRUE” when the power stage is
switched on, “bDriveStartRealState” is set to “TRUE" when the drive is not blocked by a
quickstop mechaninsm, “Busy” is “TRUE" when the function block is still in execution and
not finished yet, “Error” is flagged as "TRUE"” when an error occurs and “ErrorID” will
show the errors identifications if there are any.

@ cvs CFC_FE ] Visualizationl X

Instance: %s

Enable @ Status
bRegulatorOn @ bRegulatorRealState
bDriveStart @ bDriveStartRealState
Busy
Error
ErroriD | N
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This Function Block is used to set an absolute position into the axis and execute the
movement to that target position. The Function Block allows to monitor the movement

and displays if some errors occur.

@ Vs CFC_FB X 3] Visualizationl

1 PROGRAM CFC_FB
e WAR

m

END VAR

i

T Az 1 |

MC MoveRbsolute 1: MC Movelbsolute;

MC_Moveldbsolute_1 (o]

Aodis 1 |

=AbsExe 1

=Position_1

10000

20000

100000

MC_Movefbsoluie

s Done
Execute Busy
Position Active
Welocity Commandiborted
Acceleration Error
Dieceleration ErrorlD
Jerk

—{Direction

—{BufferMode

The input "Axis” is used to refer to an axis into the project, the "Execute” input must be
flagged to “TRUE" to start the movement of the axis, the “Position” input refer to the
target position of the axis (LREAL), "Velocity”, "Acceleration” and “Deceleration” inputs all
refer to the movement parameters (LREAL), the "Jerk” input refers to the rate of the
acceleration changing with respect of time during the set trajectory execution (these

parameters are calculated in counts into the Function Block), “Direction” and

"BufferMode” input can be assigned in the global variable list (a specific type of variable
like MC_Direction and MC_BUFFER_MODE must be assigned if using variables for them)
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or not assigned and selected from the dropdown menu in the visualization Function
Block refer.

The output “done” is set to “TRUE” when the movement is completed without any errors
and the target position is reached by the axis, the “Busy” output is flagged “TRUE"” when
the Function Block is still in execution until the movement is completed. The “active”
output is “TRUE"” when the command is executed, “CommandAborted” is flagged “TRUE"
when the movement cannot be executed completely because of another command
replaced the first one. "Error” is set to “TRUE" if any errors occur, "ErrorID” will show the
error identifier.

Assigning a mutable variable in the “position” input and making the “Execute” command
to toggle from “TRUE" to "FALSE" continuously will generate a series of movement to the
assigned target positions.

@ cvis CFC_FB '@ Visualizatio i £ MainTask
Send Oneto Back =

Instance: CFC_FB.MC_MoveAbsolute 1

Execute @ Done

Position 0.000000 Busy

Velocity 10000.0000 Active
Acceleration 20000.0000° CommandAborted
Deceleration 20000.0000 Error

Jerk 100000.000  ErrorlD SHMC_NO_ERROR |
Direction sHorTEST v

BufferMode asoRTNG ]

0066

(]
m
i)
a
[}
i
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4.3 SDO_READA4

This Function Block is used to read specific objects into the objects dictionary of a
device. Up to 4 Bytes can be read by this Function Block, the data are then written into
an Array of Byte

CFC_FB X
2 VAR
=

5D0_RERD : CIR405.5D0_RERD4;
5D0_Network : USINT := 1;
5D0_Read_Enable : BOOL;
SDO_Timeout : UDINT := 1007
5D0_Dewvice : CIR4A0S5.DEVICE := 1;
5D0_Channel : USINT:
S5D0_Index : WORD;
5D0_Subindex : BYTE;

1z S5DO_Confirm : BOOL:

1z SD0_Error |: CIR405.CANOFEN KEFNEL EFROR;

14 5D0_Data : ARRAY [1..4] OF BYTE:
S5D0_Datalength : USINT;
5D0_Errorinfo : CIR405.5D0 _ERRCR;

-
Muto Data Flow Mode' has been activated Properties Help

SDO_READ (0]
CIA405_SDO_READ4 -
[ SDO_Network |———————— NETWORK CONFIRM SD0_Confirm

SDO_Read_Enable ———ENABLE ERROR =
SDO_Timeout TIMEOUT DATA =
SDO_Device DEVICE DATALENGTH =
SDO_Channel CHANNEL ERRORINFO SDO_Errerinfo '—
SDO_Index | INDEX

SD0_Subindex b— ISUBINDEX

The “Network” input (USINT) refer to the CAN network number the Function Block will
operate on (NOT THE SAME NETWORK NUMBER FOUND IN CANBUS CONFIGURATION),
Network number can be obtained by NetID + 1 (es. CANO => Network =1).

"Enable” input when flagged "TRUE" will activate the Function Block on a rising edge.
“Timeout” refers to the actual timeout in ms (UDINT), “Device” input is the NodelD of the
destination device (=0 for local device CANopen Manager, needs a CIA405.DEVICE
variable as shown above). The “Channel” input (USINT) is the SDO channel used by the
Function Block (=0 will choose the first available channel, =1..n for a specific numbered
channel). “Index” (WORD) and “Subindex” (BYTE) refer to the actual index and subindex
of the object the Function Block is reading.
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“Confirm” output is flagged “TRUE" when the execution of the Function Block is
completed without errors. “Error” represent the error code if any occurs (must use a
CIA405.CANOPEN_KERNEL_ERROR variable as shown in the picture above).

“Data” output is an array of 4 Bytes where the data of the chosen object are written to, in
CANopen Byte order (Little Endian). “Datalength” refers to the actual amount of data in
Bytes written into the “Data” output (USINT).

“Errorinfo” is a SDO_ERROR type variable that contains the abort code in little endian in
case of “Error” is in CANOPEN_KERNEL_ERROR.CANOPEN_KERNEL_OTHER_ERROR state.

Inputs can be assigned to constant values to create a Function Block that reads a specific
object, or writable variables can be used as inputs to create a Function Block that read
any object depending on the values written in the inputs variables.

44 SDO_WRITE4

This Function Block is used to write a specific object into the object dictionary of the
selected device. Up to 4 Bytes can be written using this Function Block. The data to write
in is an array of 4 Bytes.

CFC_FB X
1 PROGEAM CFC_FB
=] e VAR
3 SD0_WRITE4_1 : CIR405.5D0_WRITE4;
3D0_Network : USINT:
SD0_Write_enable : BOOL;
5D0_Timeout : UDINT:
7 SD0_Device + CIR405.DEVICE := 1;
3 5D0_Channel : USINT;
= 5D0_Index : WORD;
10 5D0_Subindex : BYTE;
11 5D0_Data : ARRAY [1..4] OF BYTE:
12 3D0_Datalength : USINT:
13 SD0_Confirm : BOOL;

14 S5D0_Error

5D0_Erroinfo

: CIR405.CANCPEN_ KERNEL_ ERRCOR;
: CIn405.5D0_ERROR;

-
'‘“uto Data Flow Mode' has been activated Properties Help
SDO_WRITE4_1 (o]

CIA405 SDO_WRITE4 )
SDO_Network | NETWORK CONFIRM
SDO_‘winte_enable I—ENABLE ERROR SO0 _Error B
SDO_Timeout TIMEOUT ERRORINFO
SDO_Device DEVICE
SDO_Channel CHANMEL
SDO_Index I INDEX.
SDO_Subindex } SUBINDEX
SDO_Data I DATA
SD0_Datalength } DATALENGTH
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The inputs of this Function Block are very similar to the ones used into the SDO_READA4.
“Network” input (USINT) refer to the CAN network number the Function Block will
operate on (NOT THE SAME NETWORK NUMBER FOUND IN CANBUS CONFIGURATION),
Network number can be obtained by NetID + 1 (es. CANO => Network =1).

“Enable” input when flagged "TRUE" will activate the Function Block on a rising edge.
“Timeout” refers to the actual timeout in ms (UDINT), “Device” input is the NodelD of the
destination device (=0 for local device CANopen Manager, needs a CIA405.DEVICE
variable as shown above). The “Channel” input (USINT) is the SDO channel used by the
Function Block (=0 will choose the first available channel, =1..n for a specific numbered
channel). “Index” (WORD) and “Subindex” (BYTE) inputs refer to the actual index and
subindex of the object written by the Function Block. “Data” input is an array of 4 Bytes
containing the data that should be written into the selected object. “Datalength” (USINT)
is the number of bytes that should be written into the selected object.

“Confirm” output is flagged “TRUE" when the execution of the Function Block is
completed without errors, “Error” output must be assigned to a
CIA405.CANOPEN_KERNEL_ERROR variable and will display the error code is any occurs,
“Errorinfo” " is a SDO_ERROR type variable that contains the abort code in little endian in
case of “Error” is in CANOPEN_KERNEL_ERROR.CANOPEN_KERNEL_OTHER_ERROR state.
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