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Table of contents

1 Objective

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

It goes through great detail on what the CANopen parameters in CODESYS V3 are, what the programmer is able
to do with them and expect from them, as well as describing the CANopen Function Blocks available in CODESYS

V3 for further Network Management and Diagnostics within the running Task.

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

Type/Name Version Software/Firmware
CODESYS V3 SP7
CECC-LK Rev. 4 [ FW 2.3.8.0.9242 / TSP3.5.7.159
CPX-FB14 Rev. 20
CMMP-AS-C2-3A-M3 FW 4.01501.2.3
CTEU-CO Rev 03
EMCA-CO FW 1.2.0.8
Table 2.1: 1 Components/Software used
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3 CODESYS V3 - Setting up the CANopen Network

The following chapter will show how to add the CANbus, CANopen Manager and CANopen slave devices
in the CODESYS V3 environment as well as give instructions on how to install the EDS file in case the
slave device is missing from the Device Repository.

3.1 Adding the CANbus and CANopen Manager

When starting a new project, after selecting a PLC, the Project options will pop up. Select the corresponding PLC
FW version and select the Add CANopen Manager option.

CECC Project

Device: |CECCLK (Festo AG & Co. KG), 35.7.27 -

[7] Show all device versions

PLC_PRGin: |Siructured Text (ST) ]

I Add CAMopen Manager I
[] Add 10-Link Master
[7] Add 10-Link Device

I ok || cance |

After clicking OK, the CANbus and CANopen Manager should be visible on the Devices window.

Devices >~ 0 X
= CANopen Step by step 3]
=-iL Device (CECC-K)
=] PLC Logic

=-{C} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
& PLC_PRG
=[] onboard {CECC 141/80)
"% Digital Inputs
"2 Digital Qutputs
=[] can (CaNbus)
ﬂ'] CAMNopen {(CAMopen_Manager)
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3.2 Adding CANopen devices

When working with CODESYS V3 provided by Festo, some CANopen devices are already integrated in the soft-
ware.

To add an available device, right click on the CANopen Manager and select the Add device... option.

Devices - I X
=[5 Stepbystepsereenshots E3
=i Device (CECCAK)
+-E{ pLC Logic
=[] onboard {CECC 141/80)
‘2 Digital Inputs
2 Digital Outputs
= can (cANbus)

ﬂj |CANoper1 (CAMopen_Man % |
# Cut
Copy
Paste
> Delste
Refactoring ]
[, Properties...
Add Object
) Add Folder...
| Add Device... |

Highlight the needed device, and click on the Add Device button.
rﬂi Add Device @1

Name: FB14

Action:

@ Append device () Update device

Device:

Vendor: [<AII vendors: b

Name Vendor Version o
[ Emca-Ec-67-..-CO(FHFF) Festo AG & Co. KG 0.65536.EMCA_EC_67_CO_FHPP.15
m EXCM-25T-C3-1 Festo AG & Co. KG 31
ﬂj ﬂ EXCM-25T-C3-1 Festo AG & Co. KG Revision=16+00010000, FileVersion=2.1
iE§ FB14 Festo AG & Co. KG 1.18.CPX_C0.1.20
i:§ FB14 Festo AG & Co. KG 1.18.CP¥_C0.1.21
'ﬁ FB14 Festo AG & Co. KG 1.18.CPX%_C0.1.22
1 Hlﬂl‘l Festo AG & Co. KG 1.27.CPX_C0.1.23 I
FB14_RC Festo AG & Co. KG 10
[ wfranorxtrapuls SoftMotion INFRANOR SAS 3.5.7.0
m Infranor Xtrapuls SoftMotionincl, Encoder INFRAMOR SAS 3.57.0 |E|
ﬂj ISDCAN CMZ CANopen node_SoftMotion CMZ Sistemi Elettronici 3.57.0 b
m ISDCAN CMZ CANopen node_SoftMotion Encoder  CMZ Sistemi Elettronici 3.57.0
[ «EB Combivert_SoftMotion KEB - Karl E. Brinkmann GmbH ~ 3.5.7.0
m KEBStepless Technology SoftMotion KEE - Karl E. Brinkmann GmbH ~ 3.5.7.0 -
4 i, | »

Group by category
[”] Display all versions (for experts only)
["] Display outdated versions

Information:

22 Hame:FB14
Vendor: Festo AG & Co. KG
Categories: Remote Device
Version: 1.27.CPX_C0.1.23
Order Number: 526174
Description: Imported from CPX-CO.EDS

Append selected device as last child of
CAMopen

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

I[ Add Device I [ Close
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Devices * 0 X
=g StephyStepSoeenshols E
=I-i Device (CECC-LK)
+-El PLC Logic
=[] onboard {(CECC 141/30)
% Digital Inputs
"2 Digital Qutputs
= can (caNbus)
= ﬂi CAMopen {CANopen_Manager)
iF FB14 (FB14)

If the CANopen device is not located on this list, the EDS file must be installed in the software.

3.2.1 Installing the EDS File

The Electronic Data Sheet (EDS) describes the functionality of a CANopen device in a standardized manner. To add
a CANopen slave in our network we have to install the EDS file in CODESYS V3.

The EDS file for Festo devices can be found in the Festo webpage, under the Software Tab.

Top3  Product Technical Certificates [3] Software [2] | Expert
information [25] ~ documentation [2] knowledge [1]
Description Version T| Filter result El
CANopen EDS 3 = Device Description Files
71412014 = File and language versions

= EDS file for the CTEU-CQO CANMopen bus module.
Usable for valve terminals with the Festo |-Port * (7)
interface as: e.g. VTUB-12, VTUG,...

Supported systems:
* Bus node CTEU-CO (570038) Revision 04

To install open CODESYS V3 and go to Tools -» Device Repository.

Debug | Tools | Window Help
i ¢

Package Manager...
Library Repasitony...
Device Repositony...

-~ 1

]

Visualization Styles Repositony ..

License Manager...

= FER g

Scripting »
Customize...
Options. ..

Click on the install button.
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-
2% Device Repository g

Location: lSystem Repositary v] [EditLomh‘ons... ]
(C:\ProgramData\CODESYS \Devices)

Installed device descriptions:

Install...

Mame Vender Version
+ ﬁ Miscellaneous

+ @ CPX Modules

+- [ Festo HMI

+-[f) Fieldbusses Install DTM
[ PLcs

+- @ softMotiondrives
Renew device
repository

Close

Look for the downloaded EDS file, select it and click on Open.

» Install Device Description

QQ [ « Documents » My Documents » EDS » CTEU-CO ~ [ 42 ][ Search cTEU-CO 2]

Organize v Mew folder =~ [ @

Arrange by:  Folder =
B Desktop CTEU-CO
4 Downloads

-

/¢ Favorites ﬂ Documents library

Mame
UE:
= Recent Places

CTEU-CO.eds

=]

B Desktop
- Libraries
@ Documents
J\ Music
[&5] Pictures
E Videos

A Rinuer Talavern German Rohertn

- ¢ 1 | 3

File name: CTEU-CO.eds - ’Allsupporﬁed description files ( Y]

I i Open |v|| Cancel
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When the installation has been successful the following message will appear.

Z# Device Repository ﬂ

Location: ’System Repository v] [ Edit Locations...
(C:\ProgramData\CODESYS \Devices)

Installed device descriptions:

Name Vendor Version Instal...

+-[f] Miscellanzous
+ CPX Modules
+-[f] Festo HMI

+ m Fieldbusses Install DTM...
+- [ pLCs

+. @ softMotiondrives
Renew device
repository

= €% C:\Users\gbgz\Documents\EDS\CTEU-COVCTEL-CO.eds
€ Device "CTEU-CO"installed to device repository.

Seite 10 von 46 Application Note — CANopen in CODESYS V3 -1.1010



CANopen Network Parameters

4 CANopen Network Parameters

Adding the devices into the project will display the parameters available for modification. These parameters are
read from the EDS file that has been installed in CODESYS.

This chapter gives an overview on the 2 parameters that are considered basic for any CANopen network: the de-
fined Baudrate and the Node ID of each device in the network. Also what can be parameterized in the CANbus
element.

4.1 Basics

4.1.1 Baudrate or data transmission speed

When selecting a baudrate the following criteria must be fulfilled:

- All network devices must be set to operate on the same baudrate

- The bus length must be taken into consideration

Speed/Cable length

1000 20* *) A figure of 40m at 1 Mbit/sis
often found in the CAN
800 50 literature_This does not apply
to networks with optically
500 100 isolated CAN controllers.
250 250
125 500
50 1000
20 2500
10 5000

IMPORTANT: A CANopen device doesn‘t have to support all Baud Rates!
All supported Baud Rates of a Device are listed in its EDS file

On CODESYS V3, this parameter must be set on the CANbus element.

I
=[5 StepbyStepSereanshots [=]
=W i General
i Device (CECC-LK) General
+-B1 PLC Logic
= [ onboard (cECC 141/80) CANbus /0 Mapping Network: o
"2 Digital Inputs )
N Di;iml D:I;uts Status Baudrate (bit/s): 50000 t]
10000
=[] can (Canbus) S 20000
= nrarmation 50000
m CAMopen (CAMNopen_Manager) 100000
#§ FB14 (FB14) 125000
250000
500000
800000
1000000

For the CANopen devices this speed can be set via switches or via software.
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4.1.2 NodelD

The Node ID is the identification number for each element in the network. It must be unique to each network par-
ticipant and can’t be repeated within the same network.

The number can be set to any value from 1 to 127, being 1 the node ID with the highest priority in the network
and 127 the node ID with the lowest priority in the network.

The Node ID is normally set in the slave device through some DIL switch combination or a parameterization soft-
ware. This number must be matched on the CODESYS V3 project.

5 CANbus Parameters

This chapter shows which parameters are available in the CANbus element of CODESYS V3.

Lot - a4x [ CANopen [ CAN x
=Gl StepbyStenSoeenshots (=]
=i Device (CECC-LK) General
+- B pLC Logic
=[] onboard (CECC 141/30) CANbus If0 Mapping
"3 Digital Inputs

"3 Digital Qutputs Status

= [ |caN (cANbus) |
m CAMopen {CAMopen_Manager)

Information

5.1 General Tab

General
General
CANbus I/0 Mapping Netwark: 0 -
s Baudrate (hit/s): 250000 -

Information

Network refers to the assigned CAN interface being used. If only one interface is available, network number must
be 0. There are no current Festo Devices within CODESYS V3 that have 2 CAN cards, so it should always be set to
0.

Baudrate (bit/s) refers to the data transmission speed in which the CAN network will operate. See section 3.1.1
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6 CANopen Manager Parameters

This chapter will explain what each parameter located in the CANopen Manager does and what reaction can be
expected from having each one selected.

6.1 General Tab

Lo oo » & X ([ CANopen x| [f] CAN
=-3] StephyStepSoreenshols
=i Device (CECCLK) General
+-El pPLC Logic
=[] onboard (CECC 141/50) CAMopen If0 Mapping
"% Digital Inputs

"3 Digital Outputs Status

=[] cAN (CaNbus)
ﬂj |C.ﬁ.anen (CAMopen_Manager)

| Information

6.1.1  General Parameters

General

Mode ID: 127 = [ Check and fix configuration. .. ] c n " 0O l(-_j en

Autostart CAMopenManager Poling of optional slaves

Start Slaves MMT Error Behaviour: |Restart Slave - ]

[ MMT Start All (if possible)

Node ID is the identification number of the CANopen Master in the network. It must be set between a value of 1
to 127.

Check and fix configuration will verify if there are conflicts between the Node ID’s or COB-ID’s in the network. If
Sync is enabled it will also check that the Cycle Period and Window length times are achievable within the Task
where the CAN network is being executed.

Autostart CANopenManager sets the CANopen Manager to OPERATIONAL if all mandatory slaves are ready.

=3 [ can (canbus)
= ﬂj CAMNopen (CAMopen_Manager)
#5F myCPx (FB14)

If mandatory slaves are not ready, the CANopen Manager will remain in PRE-OPERATIONAL state.

=3 ] can (CANbus)
= &m CAMopen (CAMopen_Manager)
AR mycPx (FB19)

If deactivated, the CANopen Manager will remain in PRE-OPERATIONAL state until started by the application with
the CiA405 NMT block. CANopen Slave devices will go to OPERATIONAL state if Start slaves or Polling for optional
slaves is checked, but no PDOs will be transmitted.

=3 ] can (CaMbus)
= &ﬂj CAMopen (CAMNopen_Manager)
4=f myCPX (FE14)

Polling of optional slaves a slave which did not respond during boot sequence is polled every second until a
successful response is received.
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=3 ] can (CaNbus)
= m CAMopen (CAMopen_Manager)
i=f myCPX (FE14)
ﬂj myCTEU_CO (CTEU-CO) Optional Device

If the option is deactivated, an optional slave will only be detected if it sends a boot-up telegram. The Optional
slave can be initialized via the CiA405 NMT block.

=3 ] can (canbus)
= ﬁ CAMopen (CAMopen_Manager)
5 myCPX (FB14)
ﬂﬁ myCTEU_CO (CTEU-CO) Optional Device

Start slaves means the CANopen Manager is responsible for starting the slaves. When the CANopen slave devices
are in PRE-OPERATIONAL state, the CANopen Manager will send a “Start-Remote-Node” request.

=3 (] can (canbus)
= m CAMopen (CAMopen_Manager)
58 myCPX (FB14)

If deactivated, CANopen Slave devices will remain in PRE-OPERATIONAL state until a “Start-Remote-Node” request
is sent via the CiA 405 NMT block.

=5[] can (caMbus)
= ﬂj CAMopen (CAMopen_Manager)
L5 myCPX (FB14)

NMT Start All (if possible). If active the CANopen Manager will start all available slaves with a single “Start All”
request. This results in all mandatory slaves going to OPERATIONAL mode at practically the same time.

=3 [{] can (canbus)
= ﬂj CAMopen (CANopen_Manager)
#58 myCPX (FB14)
[ myCTEU_CO (CTEU-CO)

If deactivated, the CANopen Manager will send an individual “Start-Remote-Node” request as each slave becomes
available. Devices become available at different times depending on how long they take to power up and set their
internal parameters. Adding to this time are the number of SDOs that must be transmitted during startup.

=3 [ can (canbus)
= &ﬂj CAMopen (CAMopen_Manager)
L5 558 myCPy (FB14)
[ mycTEU_CO (CTEU-CO)

NOTE — The picture above displays myCTEU_CO has already received the “Start-Remote-Node” request and is in
OPERATIONAL state, and myCPX that is in PRE-OPERATIONAL state waiting for its “Start-Remote-Node” request.

NMT Error Behaviour defines the reaction to a guard event. Guard event means that either the Node Guarding or
Heartbeat times have expired.

- Reset Slave after a guard event the slave will be automatically restarted (NMT Reset + SDO configuration
+ NMT start) by the stack. This means that as soon as the Slave device becomes available, communication
will be re-established.

- Stop Slave after a guard event the slave will be stopped. In this case, even if the slave device becomes

available, he will remain in PRE-OPERATIONAL state until a “Start-Remote-Node” request is sent with the
CiA405 NMT block.
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6.1.2  Guarding Parameters

The CANopen Manager is only able to produce Heartbeat pulses. Node Guarding can only be implemented in
slave devices.

Guarding
| Enable Heartbeat Producing

Mode ID; 127 =

Producer Time {ms): 200 =
Enable Heartbeat Producing. If enabled, the master will send heartbeats according to the defined Producer Time
interval.

Node ID Identifier of the heartbeat producer. This number must match the Node ID of the heartbeat producing
element, in this case, the CANopen Master Node ID.

Producer Timer (ms) Heartbeat interval in milliseconds.
6.1.3  Sync Parameters
Sync
| Enable Sync Producing
COB-ID {(Hex): 152 a0 -

Cycle Period (ps): 2000

4]k

Window Length (ps): ]

£

Enable Sync Consuming
Enable Sync Producing. When enabled the CANopen Manager will send SYNC telegrams for the Sync-Consumers
in the network. Synchronous tasks are then executed after the SYNC telegram has been received.
The SYNC telegram is sent with the defined COB-ID once every Cycle Period (us).

The Cycle Period (us) must have a value large enough to allow all synchronous data transmission to take place
between SYNC telegrams.

This value must also be a number divisible by the Task Cycle Time of the PLC where the Bus Task is being executed.
If my Task Cycle Time is 10ms, my Cycle Period must be any multiple of 10ms.

Different telegrams have different priorities according to their type and the Node ID of the participant in the net-
work. High priority messages will most likely be sent when available, but low priority messages could be delayed
due to this.

To ensure that low priority asynchronous telegrams can be transmitted, a Window Length (us) must be set. The
result of this is that Sync telegrams can only be transmitted within the Window Length (us), leaving some space
for the lower priority asynchronous messages to be transmitted.

For Festo Motor Controllers it is recommended to use a Window Length of aprox. 75% of the Cycle Period. The
window length time can never be bigger than the Cycle Period.

Enable Sync Consuming means a device other than the CANopen Manager will generate the SYNC messages. The
SYNC telegram parameter must always be set in the CANopen Manager window, independent of who will be gen-
erating them.

NOTE - As of now there are no Festo devices that are able to produce SYNC telegrams, other than the Master PLCs.
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6.1.4 Time Parameters

TIME
| Enable TIME Producing

COB-ID (Hex): 18#% 100

4|k

Producer Time (ms): 1000 =

If supported, TIME telegrams can be used to keep devices clocks synchronized under the TIME producer’s clock.
This means that the TIME telegram will be used by the slave device instead of its internal clock.

Enable TIME Producing. The CANopen Manager will send TIME telegrams.
COB-ID (Hex): Communication Object Identifier which defines the TIME telegram.

Producer Time (ms) defines the interval in milliseconds during which the TIME telegram is sent. Must be a multiple
of the task cycle time.

NOTE - As of now there is no Festo CANopen device that supports the TIME functions for clock syncrhonization.

Seite 16 von 46 Application Note — CANopen in CODESYS V3 -1.1010



CANopen device parameters

7 CANopen device parameters

This chapter will explain what each parameter located in the CANopen Slave Device does and what reaction can
be expected from having each one selected. The chapter will also describe how to parameterize PDO and SDO
objects in CODESYS V3, and provide some examples on when this can be useful.

7.1 General Tab

General

PDOs

SDOs

CAMopen If0 Mapping
Status

Information

7.1.1  General Parameters

General
Mode ID: |10

4k

CANopen

[] Enable Expert Settings

[] Enable Sync Producing

If Enable Expert Settings is not selected, we will only be able to configure the Node ID on the General Parameters
area.

If selected, the parameterization of SDO Channels, Optional Device, No initialisation and Reset Node will be made
available.

General
Mode ID: |10 = I SDO Channels (1/1 active) I c n N O0D&N

Enable Expert Settings Optional Device

[ Enable Sync Producing [7] Mo initialisation [C] Reset Node: Sub:001 -
Node ID is the identification number of the CANopen node in the network. It must be set between a value of 1 to
127, matching the settings of the Node.
SDO Channels This button opens a dialog where Service Data Objects (SDO) channels can be defined. An SDO
establishes a peer-to-peer communication channel between two devices (SDO server or client channel) to allow
entry in the CANopen object dictionary.

The first SDO server channel is predefined and must be supported by all CANopen devices.

NOTE - As of now there are no Festo CANopen devices that support more than 1 SDO Channel. This means the only
one that can access SDOs is the CANopen Manager.

Enable Sync Producing means the selected CANopen device will be responsible for sending the SYNC telegrams.

SYNC parameters COB-ID, Cycle Period and Window Length must be configured on the CANopen Manager tab and
the “Enable Sync Consuming” option must be selected on the CANopen Manager.
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General Sync
Node ID: |10 : Enable Sync Producing
[7] Enable Expert Settings COB-ID (Hex): 16+ |30 =
Enable Sync Produdng Cycle Period (ps): 50000 =

L1 1L

\ Window Length (ps): 20000

Enable Sync Consuming

NOTE - As of now there are no Festo Devices which are able to be SYNC producers other than the CANopen Masters,
so the Enable Sync Consuming option should NEVER be selected when only using Festo CANopen devices.

Optional Device. If selected, the CANopen Manager and the mandatory slaves will go to OPERATIONAL state inde-
pendent of the state of the optional device.

=3 ] can (canbus)
= ﬂj CAMaopen (CAMopen_Manager)
[ cTeu_co (cTEL-CO)
A FB14(FB14) Optional Device

If Optional Device is not selected, the device is considered mandatory in the network. The CANopen Manager will
remain in PRE-OPERATIONAL and will only move to OPERATIONAL when all configured mandatory slaves are avail-
able.

=3 ] cam (CaNbus)
= &m CAMopen (CAMopen_Manager)
A cTeu_co (cTeu-co)
L5 FB14 (FB19)

NOTE — The CANopen Device’s reaction may vary according to the CANopen Manager Settings. If the option NMT
Start All is selected, all available devices will remain in PRE-OPERATIONAL until all mandatory slaves in the net-
work are available.

No initialization For CANopen devices that start with a valid configuration. If enabled, no SDOs and no NMT start
command will be sent to the slave. The slave can only be started with a “Start-Remote-Node” request using the
CiA405 NMT block.

NOTE - This option is NOT recommended for Festo devices, as most of them require some SDO parameters to be
downloaded.

Reset Node if available, the CANopen Device communication parameters are reset to their default values. Which
parameters are reset is dependent on the selected subindex:

= Sub:001: All parameters are restored.

= Sub:002: Communication-related parameters (Index 1000h - 1FFFh manufacturer-specific communication
parameters) are restored.

»  Sub:003: Application-related parameters (Index 6000h - 9FFFh manufacturer specific application parame-
ters) are restored.

= Sub:004 - Sub:127: Manufacturer-specific choice of parameters is restored.

= Sub:128 - Sub254: Reserved for future use.

NOTE — Never set this option for Festo Devices, as they will lose their complete configuration. In CMMP’s case, the
FCT project must be downloaded again.
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7.1.2  Nodeguarding Parameters

Setting the guard parameters is very important if we wish to monitor the actual device state at any given mo-
ment.

It is important to note that one device can’t handle Nodeguarding and Heartbeat consuming/producing at the
same time, because both functions use the same COB-ID. In a network, some devices can use Nodeguarding and
others Heartbeat.

NOTE - If no Guard function is implemented, after the slaves initialization, the state “Unknown” will be displayed
by the master. This doesn’t mean there is no communication. Simply that the state is not being monitored.

Modeguarding

Enable Modeguarding Enable Heartbeat Producing
Guard Time (ms): 0 : Producer Time (ms): |0

Life Time Factor: = : Heartheat Consuming (0,1 active) |

If Enable Nodeguarding is selected, a message is sent by the master every Guard Time (ms) to the slave device
requesting the current device state, repeating it as many times as defined in the Life Time Factor or until there is
a response from the module. If no answer is received, this module is marked as “not available”.

If Enable Heartbeat Producing is set, the device will send its current state every Producer Time (ms). This heart-
beat info can be used by a Heartbeat Consumer to monitor the producing device.

NOTE - If allowed by the EDS file, CANopen slaves can be made Hearbeat Consumers of one another, in order to
establish a certain dependency between them.

7.1.3  Emergency

Emergency

| Enable Emergency
COB-ID: SMODEID 41580
Enable Emergency allows the use of EMCY messages with the set COB-ID to be reported whenever an internal
failure is detected.

This messages can be retrieved by using the RECV_EMCY_DEF, RECV_EMCY FB’s located in the CiA405 Library.
Check section 7.3 for application examples.

7.1.4  TIME Parameters

4 TIME
Enable TIME Producing
16%
COB-ID (Hex): 100

Enable TIME Consuming

Enable TIME Producing. The CANopen Device will send TIME messages
COB-ID (Hex): Communication Object Identifier which defines the TIME stamp message.

Enable TIME Consuming: The selected device will synchronize its clock with the TIME producer’s clock.
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NOTE — There is no current Festo Device that can work with TIME telegrams.

7.1.5  Checks at Startup

Checks at Startup

| Check Vendor ID | Check Product Mumber | Check Revision Mumber

The selected information is retrieved from the CANopen Slave’s object 0x1018 and compared with the EDS file
information. In case of a mismatch, the configuration is stopped and the slave is not started.

This can be used to make sure a device can only be replaced by another one from the same Vendor, with the
same product number, with the same revision number or any combination of the three.

NOTE - If the module reports an error during the check phase, it could be that the EDS information is not match-
ing the actual hardware. If multiple EDS versions are available, change the EDS version to match the actual
hardware or make a FW upgrade/downgrade where possible.

7.2  Process Data Objects Tab

The Process Data Objects (PDOs) information is read from the devices EDS file.

General
FDOs
5005
CANopen I/O Mapping
Status
Information
7.2.1  Enabling PDOs

The PDOs can be enabled as required by the application. Only enabled PDOs will be transmitted.

For larger applications, where Bus traffic must be optimal and as small as possible for each element, it is recom-
mended to only set the PDO’s that are being used by simply marking out the checkmark on the left.
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)
Ohbject Bit leng
[#]16#1400: Receive PDO 1C 16#206 ($NODE 64
g-Bit Digital Output 1-8 16#6200:16%01
8-Bit Digital Output 9-16 16%6200:16502
8-Bit Digital Output 17-24 16#6200:16=03
8-Bit Digital Output 25-32 16%6200:16504
8-Bit Digital Output 33-40 16%6200:16505
8-Bit Digital Output 41-48 16#6200:16706
8-Bit Digital Output 49-56 16%6200:16507
8-Bit Digital Output 57-64 16%6200:16=08
515#14411: Receive PDO 2 C 16#306 ($NODE 64
Analogue Output Channel 1 16#6411:16%01 16
16%6411:16502 16
16%6411:16503 16
16#6411: 16504 16

Mame

oo Q0 O 00 00 00 00 OD

Analogue Qutput Channel 2
Analogue Qutput Channel 3
Analogue Qutput Channel 4

7.2.1.1  Example with Motor Controllers

When adding a Festo Motor controller, such as CMMP or EMCA-CO, the PDO’s containing FHPP+ are set ON by
default.

Receive PDOs (Master == Slave)

gk Add PDO sk Add Mapping

& Edit B

Transmit PDOs (Slave == Master)

gk Add PDO gk Add Mapping [& Edit < Delete &

Mame
v 16#1400: RPDO 1 Communication Parameter
CCON
CPOS
REC_NR/CDIR
RES/DEM_VAL1/PARAL
RES/DEM_VALZ/PARAZ
v/ 16&1401: RPDO 2 Communication Parameter
RES
SUBINDEX
REQCODE_PNU
PARAVAL

Marme
|wl 16#1800: TPDO 1 Communication Parameter
SCON
SPOS
REC_MR/=DIR
RSB/ACT_WAL1
ACT_POSFACT_WVALZ
|| 16&1801: TPDD 2 Communication Parameter
RES
SUBINDEX
RESPCODE _PNU
PARAVAL

|v| 1681402: RPDO 3 Communication Parameter

|w| 16#1802: TPDO 3 Communication Parameter

FHPRL_0_Bytend
FHPP+_0_Byte02
FHPP+_0_Byte03
FHPP+_0_Byted
FHPP+_0_Byte05
FHPP+_0_Bytelf
FHPP+_0_Byte07
FHPP+ O Byte0s

FHFE+_1 Bytenl
FHPP+_I_Byted2
FHPP+_I_Byted3
FHPP+_I_Byte0d4
FHPP+_I_Byteds
FHPP+_I_ByteDf
FHPP+_I_Byte07
FHPP+ I ByteDs

lw| 16&#1403: RPDO 4 Communication Parameter

|w| 16#1803: TPDO 4 Communication Parameter

FHPP+_0_Byte0d
FHPP+_0_Byte1d
FHPP+_0_Bytel11
FHPP+_0_Byte12
FHPP+_0_Bytel3
FHPP+_0_Byteld
FHPP+_0_Bytel5
FHPP+_0_Bytels

FHPP+_I_Byte0d
FHPP+_I Bytell
FHPP+_I Bytell
FHPP+_I Bytel2
FHPP+_I Bytel3
FHPP+_I_Byteld
FHPP+_I_Bytels
FHPP+_I_Bytelf

If FHPP+ will not be used in the project, it is recommended to disable the PDO’s, to reduce busload.
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Operation Parameters | Factor Group  FHPP+ Editor |
Integrated Cinve Pois

EMCA-EC-67-M-1TTM-CO

User Defined Rotative Axs (unlimited)

Answerto PLC

Message Options

Control Data Parameter Channel

] 16 24 32
¥ Use Parameter Charnel
Operation Parameters | Factor Group  FHPP+ Editor |
Integrated Dive Aotz
EMCA-EC-67-M-1TTM-CO  User Defined Rotative fuis (unlimited)
Message from PLC
Message Options
Control Data Parameter Channel
g 16 M 32

¥ Usze Parameter Charinel

Receive PDOs (Master == Slave)

Transmit PDOs (Slave == Master)

gk Add PDC =k Add Mapping [ &1 Edit E ok Add PDO =k Add Mapping [f Edit % Delete
MName Object Bit len Mame
|w| 16&1400: RPDO 1 C 16&202 ($NOD 64 |w| 16&1800: TPDO 1 Communication Parameter
CCON 16#3000:16:#00 8 SCON
CPOS 16#3001:16:%00 8 SPOS
REC_NR/CDIR 16#3002:16%00 8 REC_NR/SDIR
RES/DEM_VAL1/PARAL 16#3003:16200 & RSBJACT VAL1
RES/DEM_VALZ/PARAZ 16#3004:16:#00 32 ACT_POSJACT _VALZ

v 16£1401: RPDO 2C 16&302 ($NOD &4

RES 16#£3010:1600 &
SUBINDEX 16#3011:16=00 &
REQCODE_PNU 16#3012:1600 16
PARAVAL 16#3013:1600 32

15#1402: RPDO 3C
FHPP+_0_Byte01
FHPP+_0_Byte02
FHPP+_0_Byte03
FHPP+_0_Byte04
FHPP+_0_Byte05
FHPP+_0_Byte06
FHPP+_0_Byte07
FHPP+_0_Byte08

15#1403: RPDO 4C
FHPP+_0_Byte09
FHPP+_0_Byte10
FHPP+_0_Bytell
FHPP+_0_Byte12
FHPP+_0_Bytel3
FHPP+_0_Bytel4
FHPP+_0_Byte15
FHPP+_0_Bytelf

162402 ($NOD 64
16£3101: 16200
16£3102: 16200
16£3103:16200
16£3104: 16200
16£3105:16200
16£3106:16200
16£3107: 16200
16£3108: 16200
16502 ($NOD
16£3109:16200
16£3110:16200
16£3111:16200
16£3112: 16200
16£3113:16200
16£3114:16200
16£3115:16200

i
i
i
i
i
i
i
i
64
i
i
i
i
i
i
i
16#3116:1600 &

Seite 22 von 46

|w| 16&£1801: TPDO 2 Communication Parameter
RES
SUBINDEX
RESPCODE_PMU
PARAVAL
Elﬁ#l&ﬂ!: TPDO 3 Communication Parameter
FHPP+_I_Byte0dl
FHPP+_I_Byted2
FHPP+_I_Byte03
FHPP+_I_Bytel4
FHPP+_I_Byte05
FHPP+_I_Bytel6
FHPP+_I_Byted7
FHPP+_I_Byte0l8
Em#mns: TPDO 4 Communication Parameter
FHPP+_I_Bytel%
FHPP+_I_BytelDd
FHPP+_I_Bytell
FHPP+_I_Bytel2
FHPP+_I_Bytel3
FHPP+_I_Bytel4
FHPP+_I_Bytel5
FHPP+_I_Bytelb
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7.2.2  Modifying PDOs

Each PDO can transmit up to 8 Bytes and there can only be 4 PDOs per device. Both of these rules must be kept
in mind when doing the following procedure. Check the modules manual to verify if other rules apply to that par-
ticular device.

Modifying the PDO content can be helpful in applications where different I/0 objects must be transmitted than
the ones set by default.

7.2.2.1  Example with CPX-FB14

In an application where my CPX system has 12 Analogue Input Channels (3 Analogue Input Modules with 4 ana-
logue inputs each), the 8 Analogue Input Channels mapped by default are insufficient.

v 16#1801: Transmit PDO 2 Communication Parameter
Analogue Input Channel 1

Analogue Input Channel 2
Analogue Input Channel 3 Analngue Module 1
Analogue Input Channel 4
v 16#1802: Transmit PDO 3 Communication Parameter
Analogue Input Channel 5

Analogue Input Channel 6
Jue e Analogue Module 2
Analogue Input Channel 7

Analogue Input Channel 8

v| 16#1803: Transmit PDO 4 Communication Parameter
16-Bit Digital Input 1-16
16-Bit Digital Input 17-32
16-Bit Digital Input 33-48
16-Bit Digital Input 49-64

Depending on what is needed in the CPX configuration, some of the other elements can be replaced for more
analogue inputs.

This can be done by right clicking on the element that will be replaced and clicking on Edit.

v 16&1803: Transmit PDO 4 Communication Parameter
16-Bit Digital Input 1-16
16-Bit Digital Input 17-32
16-Bit Digital Input 33-48
16-Bit Digital Input 49-64

& Edit... -
¥ Delete
i@ Move Up

Maowe Down

NOTE — The content of a PDO can also be manually deleted, and afterwards filled as the application requires.

The object directory should be displayed with the information available from the EDS file. From here the next
group of analogue inputs can be selected.
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rSeIEv:t item from object directory M1
IndexSubindex Mame AccessType  Type Default
16#1001:16#00 Errar Register RO USINT 0
16#1002:16%00 Manufacturer Status Register RO UDINT 0
+-- 162200 SystemDiagnosis
+- 16:2500 SystemTable Interface (STI)
+-- 166000 Digital Input 8-Bit
+ - 1656100 Digital Input 16-Bit
=l 16#6401 Analoge Input 16-Bit
:16#01 Analogue Input Channel 1 RO INT 0
116502 Analogue Input Channel 2 RO INT 0
116203 Analogue Input Channel 3 RO INT 0
116204 Analogue Input Channel 4 RO INT 0
:16%05 Analogue Input Channel 5 RO INT 0
:16#06 Analogue Input Channel 6 RO INT 0
116207 Analogue Input Channel 7 RO INT 0
:16%08 Analogue Input Channel 8 RO INT 0
21609 |.ﬂma1t:gue‘[npm: Channel 8 |RD INT 0
f16#08 Analogue Input Channel 10 RO INT 0
116506 Analogue Input Channel 11 RO INT 0
f:16#0C Analogue Input Channel 12 RO INT 0
:1620D Analogue Input Channel 13 RO INT 0
:16#0E Analogue Input Channel 14 RO INT 0
:16#0F Analogue Input Channel 15 RO INT 0
:16#10 Analogue Input Channel 16 RO INT 0
Mame: Analogue Input Channel 9
Index: 16#6401 = Bit length: |16 =
SubIndex: 16#9 =
I Ok l [ Cancel ]
L%

Now 3 of the PDOs are used to transmit the information from the Analogue input modules and 1 PDO with up to
8 Bytes is left for other inputs.

[ 16£1801: Transmit PDO 2 Communication Parameter
Analogue Input Channel 1

Analogue Input Channel 2
Analogue Input Channel 3 Analugue Module 1
Analogue Input Channel 4
[w| 1681802: Transmit PDO 3 Communication Parameter

Analogue Input Channel 5

Anal Input Ch | 6

nalegue ptt -nanne Analogue Module 2
Analogue Input Channel 7
Analogue Input Channel 8
[w 16#1803: Transmit PDO 4 Communication Parameter

Analogue Input Channel 9

Analogue Input Channel 10 Analugue Module 3

Analogue Input Channel 11
Analogue Input Channel 12
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PDO Properties

The PDO properties can be set by selecting the PDO that wants to be modified and clicking on the Edit button.

gk Add PDO gk Add Mapping |2 Edit | 3 Delete Maove Up Mowe Down

Marne Object Bit length
v'|16#1400: receive_pdo_parameter_rpdol 16£20A ($NODEID+16#£200) 64
CCON 16%3000:16+00 8
CPOS 16%3001:16:00 8
REC_NR/CDIR 16%3002:16:00 8
RES/DEM_WVAL1fPARAL 16#3003:16:00 8
RES/DEM_VALZ/PARAZ 16%3004:16500 32
The following properties are available:
i, N
PDO Properties | 28 |
COB-1D: SMODEID+16%200
= 16#206 (518)
Inhibit time (x 100ps): ]
Transmission Type: [asyndﬁrunnus - device profile spedific (Type 255) -
Mumber of Syncs: (|
Event Time (x 1ms): 0
OK ] [ Cancel

L

COB-ID is the communication object identifier for the PDO message.

The PDO messages can be set to work with the following Transmission Types:

Acyclic - synchronous (Type 0) — The PDO is transmitted once after a change of state within the SYNC
time window.

Cyclic — synchronous (Type 1-240) —the PDO is transmitted periodically within the SYNC window each
defined Number of Syncs.

Synchronous — RTR only (Type 252) — available only for Transmit PDOs. The information is updated after
the SYNC telegram but is only transmitted after an explicit request.

Asynchronous — RTR only (Type 253) — available only for Transmit PDOs. The information is updated and
transmitted after an explicit request.

Asynchronous — manufacturer specific (Type 254) — The PDO is transmitted after special events.(for
Festo devices this one works in the same way as Asynchronous Type 255)

Asynchronous — device profile specific (Type 255) — The PDO is transmitted in accordance to the CiA de-
vice Profile.

NOTE —The CiA device profiles are the following: CiA 401 for IO Terminals, CiA402 for Motor Controllers

Depending on the transmission type and if the functions are supported by the device, the following parameters
can be set.

Application Note — CANopen in CODESYS V3 -1.10 Seite 25 von 46



CANopen device parameters

Inhibit time (x 100us): Minimal time between two messages of the PDO. Can be used to reduce the update rate
of PDOs that are constantly being updated and transmitted.

Number of syncs: Can only be set for cyclic — synchronous PDOs. The PDO will be sent once each n number of
SYNC telegrams.

Event Time (x 1ms): Can only be set for asynchronous PDOs. The PDO will be sent after the data has been up-
dated and once when the Event Time expires.

7.2.3.1  PDO Properties for motor controllers

For Festo Motor Controllers it is recommended to set the communication type of all Receive and Transmit PDO’s
to Cyclic — Synchronous.

PDO Properties @

COB-ID: SMODEID 4165200
= 16£202 (514)
Inhibit time (x 100ps): 0
Transmission Type: | cydic - synchronous (Type 1-240) - I
Mumber of Syncs: 1 =
Event Time (x 1ms): ]
Ok ] [ Cancel

e

Make sure that Enable Sync Producing has been checked on the CANopen Manager.

Sync

Enable Sync Producing

COB-ID {Hex): 16% &0

L1

Cyde Period (us): 10000

Ak

Window Length {ps): 5000

Ak

Enable Sync Consuming

To know what the value of the Cycle Period and Window length should be, the following rule can be used:

Cyclic Synchronous Bits

minimum Window Length =
9 Baudrate
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7.2.3.2  Cycle Period and Window Length estimate with EMCA

We have an EMCA Motor Controller transmitting FHPP and FPC.

= caN (CANbus)
= ﬂj CAMopen (CAMopen Manager
43 myEMCA_CO (EMCAEC-67-...-CO

The PLC’s Cycle Task is 10ms

Type
Cydic h Interval (e.g. t£200ms): | t¥10ms

And the set network baudrate is 125 kbit/s

General
Metwork: 0 &
Baudrate (bit/s): 125000 -

Each PDO transmits 8 Bytes or 64 bits.

Receive PDOs (Master == Slave) Transmit PDOs (Slave == Master)

gk Add PDO =k Add Mapping [ Edit Delete <+ Move Up - gk Add PDO =k Add Mapping [ 2] Edit Delete 4+ Move Up Mz

Mame Bit length Mame Bit length

v/ 16#1400: RPDO 1 Communication Parameter v| 16#1800: TPDO 1 Communication Parameter
CCON 8 SCON 3
CPOS 8 SPOS 8
REC_NR/CDIR 8 REC_NR/SDIR 8
RES/DEM_VAL1/PARA1 8 RSB/ACT VALl 8
RES/DEM_VALZ/PARAZ 32 ACT_POSFACT_VAL2 32

v 16#1401: RPDO 2 Communication Parameter v| 16#1801: TPDO 2 Communication Parameter
RES 8 RES 8
SUBINDEX 8 SUBINDEX 8
REQCODE_PNU 16 RESPCODE_PNU 16
PARAVAL 32 PARAVAL 32

The total number of bits that need to be transmitted are:
64 bits x 4 PDO’s = 256 bits
Using the before mentioned formula:

Cyclic Synchronous Bits

minimum Window Length =
9 Baudrate

256 bit
125.000 bit/s

minimum Window Length =

minimum Window Length = 2,05ms

Because Cyclic Synchronous PDOs can be interrupted by higher priority telegrams, such as NMT telegrams, it is
NOT recommended to set the minimum Window Length on the Sync parameters.

The minimum Window Length gives us an estimate of how long the times need to be and makes it easier to de-
fine the Cycle Period and Window Length values which will be used.
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For the example, | would set the Cycle Period to 10 ms and Window Length to 5ms.

Sync

Enable Sync Producdng

COB-ID {Hex): 16 80 =
Cyde Period (us): |10000 [
Window Length {ps): 5000 =

The Cycle Period being 10ms comes from the PLC’s Cycle Task being 10ms. This means a SYNC telegram will be
sent once every PLC cycle.

Window Length of 5ms means my Cyclic Synchronous PDOs have 5ms to be transmitted. This gives more than
double the time needed, according to the calculated minimum Window Length.

As a result, | have 10ms for high priority messages (which can be sent at any time), 5ms for Cyclic Synchronous
Telegrams, giving me a buffer in case they need to be interrupted, and 5ms for low priority messages.

NOTE - If the baudrate is increased, the number of bits that can be transmitted within the same Window Length
will also increase. Follow the rules described in chapter 4.1.1 to verify up to which value the baudrate can be
increased.

7.3 Service Data Objects Tab

General

PLOs

SDOs

CAMNopen If0 Mapping
Status

Information

The Service Data Objects (SDOs) Tab specifies which configuration values will be sent during the CANbus initiali-
zation.

The EDS file specifies which SDOs must be downloaded during initialization.

The SDOs will be sent in the order specified by the Line number.

Line Index:Subindex Marme Bit length Abort if error Jump to line if error - Next line Comment

1621005:16

-
1100018

IS ._I

[=I=

PR RN -

OOO0oOooOooood
OOO0oOooOoOoood

a0 0 0 o0

=]
-
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The ones that appear with a greyed font are the communication parameters. The modification of these have
been done through the General Tab and PDO Tab.

If an SDO is considered critical for the application, the Abort if error mark can be set. This way, if there is an er-
ror while sending that SDO, the configuration will be stopped and the device will remain in PRE-OPERATIONAL
state.

Line IndexSubindex Marme Value Bit length Abort if error Jump te line if error - Next line

1 16#1005:16%00  Set COB-ID sync 16#00000080 32 R i il 0

If an SDO is required for the following SDOs in the line, but not critical for the application, the Jump to line if er-
ror can be set to skip the SDOs and continue on the number set in Next Line.

Line Index:Subindex Name Value Bit length  Abortif error  Jumpte lineif error  MNext line
16%1005:1600 | Set COB-ID sync 1600000080 |32 O
5DO Timeout (ms): 1000 % [7] Create al SDOs [ write complete PDO configuration

SDO Timeout (ms) Is the time that the SDO Client will expect an answer from the SDO Server. If no answer
comes after the Time set expires, the transmission will be aborted.

Create all SDOs will fill the SDO page with all SDOs from Index 16#2000 onwards with the default value de-
scribed in the EDS file. For Festo devices, this option should ALWAYS be set to off, as all the SDO parameters for
our devices have a default value of 0.

Write complete PDO configuration will force PDO configuration to be download if checked.

If not checked, the PDO configuration will still be downloaded. In order for PDOs to be set to default values, the
Reset Node option in the CANopen slave must also be enabled. After the Reset Node, the device should start
with the default PDO configuration. This PDO configuration must match what is stated as Default in the EDS file
for communication to take place. If the configuration does not match, communication will not be established.
7.3.1 Initial configuration via SDOs

More SDOs can be added to download additional parameters.

An example of when this could be useful: When using CPX Analogue Inputs, Object Index 16#6423 MUST be set

to 1 in order for the Analogue Inputs to be updated periodically. This SDO can be added by selecting the Add
SDO Button:

General sk Add SDOJ [ & Edit Delets Maowve Up Mowve Down

e Line IndexSubindex Mame Yalue Bit length
1 16#1603:16% et number of mappings | 16#04 8

Sh0s 2 16%1403: 16201 et 16200000 506 |32

CAMNopen If0 Mapping

[
[
m

[
[
m

Status

T
I

[ T R T R s R, R, IR |
SR N, | . i
I
(== T = - R = = R = ]
T
I
L5 IR 5 R L I

(=)
I
T
I

[
[
m

i
| O T o N R ¥ R R Py R ¥y |
]

Information

Looking for Index 0x6423 — Analogue Input Global Interrupt Enable, setting a value of 1 and clicking on OK.
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i B
Select item from object directory ﬂ
Index:Subindex MName AccessType Type Default i
+. 16#5443 Force Mode Analogue Qutput
+ - 1625444 Force Value Analogue Qutput
+- 16#6200 Digital Output 8-Bit
+- 1626206 Errar Mode 8-Bit Digital Qutput
+- 1626207 Errar Value 8-Bit Digital Qutput
+- 16#6300 Digital Qutput 16-Bit
+- 16%6306 Errar Mode 16-Bit Digital OQutput
+ - 16#6307 Error Value 16-Bit Digital Output
+- 1656411 Analoge Output 16-Bit
. 166421 Analogue Input Interrupt Trigger Selection
1 1626423:16200 Analog Input Global Interrupt Enable RW BIT |

+ 16¥6429 Analogue Input Interrupt Upper Limit Integer
+ 16#6425 Analogue Input Interrupt Lower Limit Integer
+ - 16#6426 Analogue Input Interrupt Delta Unsigned b
+- 166443 Analogue Qutput Error Mode 8-Bit 3
+ . 16#6444 Analogue Qutput Error Value 32-Bit N
1 | I} | 3

Mame: Analog Input Global Interrupt Enable

Index: 16#6423 = Bit length: (3 =

SubIndex: 1620 2 Value: I' 1 |

I 0K I [ Cancel
e

The SDO will be added at the end of the line.

99 16%1A03:16500

=]

et number of mappings 16#04
100 16=1803:1601 et and enable COB-ID 16200000486 32
101 | 16%6423:16%00 Analog Input Global Inter... 1

NOTE - If another SDO was highlighted before clicking on Add SDO, the new SDO will be added after the high-
lighted one.

LA

o0

NOTE - The SDOs that are defined in the EDS file are visible when clicking on the Add SDO option. If a particular
SDO is not there by default, but is stated in the devices documentation to be available, the Index, Subindex, Bit
Length and Value can be manually filled to address that particular SDO. A reason for this could be that a differ-
ent EDS file is being used.

7.3.2  CPXinitial configuration via SDOs

CPX-FB14 modules can be parameterized by using SDO objects starting on Index 0x2400.

As an example we will set the CPX-4AE-U-I module of the following CPX configuration to set Input Channel 1 to
work with 0 to 10 V and Input Channel 2 to work with 4 to 20 mA.
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When clicking on Add SDO and going to the Index 0x2400 we see the parameters for module 2 are located on

Index 0x2412.
+. 1642400
- 16%2410
. 16#2411

System Parameter
Parameter Modul 0
Parameter Modul 1

"PO: Monitoring {active/inactive)

P1: Error Behavior, Debounc
P2: Reserved

e, Signal Stretch...

P3: Format of Analogue Value

The subindex must be consulted in the CPX-4AE-U-I documentation.

Channel parameters: Signal range channel x

Function no. 4828 + m* 64 +13 (channel 0.... 1) m = module number (0 ... 47)
4828 + m * 64 +14 (channel 2 ... 3)
Description For the individual channels of the analogue input modules, the signal ranges of
the analogue inputs can be set independently of each other.
Channel 0: Function number 13 Bit0... 3
Channel 1: Function number 13 Bit 4 ... 7
Channel 2: Function number 14 Bit0... 3
Channel 3: Function number 14 Bit 4 ... 7
Bit Bit 0... 3: Signal range channel 0 or channel 2
Bit 4 ... 7: Signal range channel 1 or channel 3
Values Bit 7 6 543210 Channelo
- - - - 0 0 0 0 Nosensorconnected (presetting)
- - - 0001 0..10V
- - - - 0010 -10..+10V
- - - - 0011 -5..45V
- - - - 0100 1.5V
- - - - 0101 0..20mA
- - - - 0110 4..20mAj
- - - - 0111 -20..+20mA
- - - 1 0 0 0 0..10V (negative values suppressed)
- - - 1 0 0 1 0..20mA (negative values suppressed)
- - - 1 0 1 0 4..20mA (negative values suppressed)
Bit 7 6 5 4 3 2 0 __Channel 1| channel 3
0 0 0 0 - - - - Nosensorconnected (presetting)
[Coo1 - - - - 0.10V]
0010 - - - - -10..+10V
0011- - - - -5.+45V
o100- - - - 1.5V
0101- - - - 0.20mA
0110- - - - 4.20mA
0111- - - - -20..+20mA
1000 - - - - 0..10V(negative values suppressed)
1001 - - - - 0..20mA (negative values suppressed)
1010 - - - - 4..20mA (negative values suppressed)
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The Bytes that set the analogue input modules signal ranges are highlighted in red. With the information above
we know, for the Channel 1 configuration, Byte 13 must be set to binary value 2# 0001 0000.

For Channel 2, Byte 14 must be set to binary value 2# 0000 0110.

CPX Byte 13 and Byte 14 are labelled as P13 and P14 respectively in the SDO name column.

F B
Select item from object directory M
IndexSubindex Mame AccessType  Type Default m
=116%2412 Parameter Modul 2 |
160l PO0: Monitoring (activefinactive) W USINT 0
116#02 P1: Error Behavior, Debounce, Signal Stretch.. RW USINT 0 K
:16%03 P2: Reserved RW USINT 0 |i|
116#04 P3: Format of Analogue Value RW USINT 0
116205 P4: Reserved RW USINT 0
11606 P5: Reserved RW USINT 0
116%07 Pe: (module specific) RW USINT 0
:16#08 P7: {(module specific) RW USINT 0
:16#09 P8: (module spedific) RW USINT 0
(16#0A P%: (module spedific) RW USINT 0
116#0B P10: (module specific) RW USINT 0
116#0C P11: (module specific) RW USINT 0
:16#0D P12: (module specific) RW USINT 0
116#0E P13: (module specific) RW USINT 0
116#0F P14: (module specific) RW USINT 0 1
o eean O S s _ . y—— .
Mame: P13: (module spedfic)
Index: 16#2412 = Bit length: |8 =
Sublndex: 16%E | |valie: 2200010000 |
[ 0K ] ’ Cancel ]
L'
F B
Select item from object directory ﬁ
Index:5ubindex Mame AccessType  Type Default m
= --I16#2412 Parameter Modul 2 |
L1601 P0: Manitoring (active/inactive) R USINT 0
116#02 P1: Error Behavior, Debounce, Signal Stretch.. RW USINT 0 L
116703 P2: Reserved RW USINT 0 |i|
:16#04 P3: Format of Analogue Value RW USINT 0
116%05 P4: Reserved RW USINT 0
116706 P5: Reserved RW USINT 0
116#07 P6: (module spedific) = USINT 0
116208 F7: (module specific) RW USINT 0
:16#09 P8: (module specific) RW USINT 0
116204 P9: (module specific) RW USINT 0
116%0B P10: {(module specific) R USINT 0
11650C P11: (module specific) = USINT 0
116200 P12: (module specific) RW USINT 0
:16#0E P13: (module specific) RW USINT 0
| :16%0F P14: (module specific) RW USINT 0 |
< PP S S - = - pppe—— - | -
Mame: P14 {module specific)
Index: 1622412 = Bit length; |8 =
SubIndex: 162F = I'.‘a1ue: '2#00000110| I
[ OK J ’ Cancel
b
101 166423:1600 Analog Input Global Inter... 1 8
102 167F2412:1650E F13: {(module specific) 2=00010000 8
103 167241 2:16%0F P14: {(module specific) 2#00000110 3
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NOTE - It is not a must to use Binary coding to set parameters. The equivalent decimal or hexadecimal value can

also be used.

The successful data transfer can be verified with CPX-FMT

= |:|'In|:|uts
10: Diagnostic functions
11: Diagnostic functions
12: Diagnostic functions
13: Diagnostic functions
10: Signal range

Manitor parameters
Monitor parameters
Monitor parameters
Manitor parameters
Mo sensor connected

11: Signal range

0..10v
4., 20m#A

12: Signal range
%=1 13 Signal range

Mo sensor connected
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8 Network Management (NMT) and Diagnostics in CODESYS V3

The following chapter will describe the available function blocks in CODESYS V3 for Network Management and
Diagnostic Handling.

When adding the CANbus, CANopen Manager and CANopen Device, the following libraries will be automatically
loaded to the project.

+ CAMNbusDevice = CAMbusDev ons GmbH 3.5.7.
+ 35 CAMopenStack = 35 CANo art Software Solutions GmbH 3.5.7
+ CAA CiA405 = CAA CiA 405, 3.5.7.0 (CAA Technical Waorkaroup) 3.5.7.0

The following functions are dependent that the libraries mentioned above are present in the project.
8.1 Reading the device state

There are two ways to read the device state in CODESYS V3.

8.1.1  Property <DeviceName>.CANopenState

CANopen Devices are based on the CANRemoteDevice FB available in the 3S CANopenStack library. This FB con-
tains a Property labelled CANopenState (Get).

Properties are a tool for object-oriented programming that consist of the accessor methods Get and Set. The
method is automatically called as soon as a read or write access takes place to the FB implementing that prop-
erty.

= |CANRetheDeuicE
) NMT
) SDOChannel
BootupTimeout
51 CaNopenstate
p ConfigurationErrors
B} cydicPDOHeartbeat
Ei ErrorControlActivated
53 ErrorCtriMsg
Ea MMTErrorBehaviour
B Nodeld
Ei pCAMopenManager

By typing <DeviceName>.CANopenState in a cyclical POU, the property will be executed once every time it is im-
plemented in the code, meaning the property will give us the most recent device status changes.

The CANopenState can be transferred to a variable of enumeration type DEVICE_STATE available in either the
CAA CiA405 Library (CiA405) or the 3S CANopenStack library (_3SC0S).
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Devices > % X|| g mCPX &= Device | @ CAN '[5] PLC_PRG x[[fJ] CANopen []
=5 StepbyStepScreenshots E 1 PROGRAM FLC_ERG
=-iL Device (CECC-EK) = z VAR
=-E0 PLC Logic 3 CPEFB14_DeviceState CiR405: |CIA4U5.DHHCE STATE; |
- £ application 4 //CPXFB14 DeviceState 35COS:_35C05.DEVICE STATE:
s END_VAR

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=38 MainTask
& rLC_PRG
=[] Onboard (CECC 141/30)
"% Digital Inputs
% Digital Outputs
=[] can (CANbus)
= Fr CANopen (CAMNopen_Manager)
18 mycex (FB14)

CPXFB14_DewviceState CiR405:=|myCPX.CANopenState;
//CPKFB1< DeviceState 35C05:= myCPX.CANopenState;

Wk

State values are one of the following.

Name

[MIT

RESET_COMM
RESET APP
FPRE_OPERATIOMAL
STORPPED
OPERATIONAL
UMNKNOWN
MNOT_AWVAIL

CPXFB14 DeviceState CiA405[  NIT = myCPX.CANopenState;
//CEXFB14 DeviceState 35C085:= myCPX.CANopenState;

RETURM

[EL I I

CP¥FB14 DeviceState CiL405[FPRE OFERAT b |:= myCPX.CANopenState;
A/CPKFB14 Deviceftate 38C05:= myCPX.CANopenState;
RETURN

W Ry

1 CPYFBl4 Device3tate cm4nﬁm-= myCPX.CANopenState;
z A/CPKFB14 DeviceState 3S5C08:= myCPY.CANopenStater
3 RETURN

NOTE — State UNKNOWN is displayed when no Guarding function (Node Guarding or Heartbeat) has been imple-
mented in the device. This doesn’t mean there is no communication.

& pLC_PRG 1|+ CPXFB14_DeviceState CiA405[ UNKNOWN |:= myCPX.CANopenState:
‘ [ Onboard (CECC 141/20) z CP¥FB14 DewviceState 35C0S:= myCPX.CANcopenState:
3
% Digital Inputs RETURN

'3 Digital Outputs
=43 [f] CAN (CANbus)
= ﬂi CAMNopen (CAMopen_Manager)
$E§ myCPX (FB14)

8.1.2  GET_STATE Function Block

Using the GET_STATE FB located in the CAA CiA 405 Library, the device state can be requested once every time
the block is executed.
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GET_STATE
—NETWORK CONFIRMF—
—EMAEBLE ERRORF—
—TIMEOUT STATEfF—
—DEVICE

Network - In which CANbus network will the GET_STATE request be executed. This number is the CANbus Net-
work Number (0 for Festo PLCs) + 1 as default offset.

Enable - Enables FB on rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.

Device - Set the CANopen device Node ID whose state will be requested. 0 can be used to request the CANopen
Manager state.

Confirm — Request finished with no error.

Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration of the CAA CiA 405 li-
brary for further details.

State — NMT state for requested Device. Consult DEVICE_STATE enumeration of the CAA CiA 405 library for de-
tails.

8.2 Network Management Function Block

This block is located on the CAA CiA 405 Library, labelled as NMT.

=3 cza a5
=12 caacia 405
) Debug
+-ZJ Documentation
+-{J) Enums
=2 Function Blocks
) Internal
=2 Metwork management
o
RECV_EMCY

RECV_EMCY_DEV

The NMT FB is used to handle Network Management (NMT) services which are used to set a device in a specific
Device State.

NMT
—NETWORK COMFIRMfF—
—EMABLE ERRORf—
—TIMEOUT
—DEVICE
—5TATE

Network — In which CANbus network will the NMT request be executed. This number is the CANbus Network
Number (0 for Festo PLCs) + 1 as default offset.

Enable - Enables FB on rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.

Confirm — Request finished with no error.
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Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration for further details.

Device — Node ID of destination device. 0 is used to address all devices in the network.

State - Send state according to the TRANSITION_STATE enumeration available in the CAA CiA 405 library. Availa-
ble states are the following:

Name

START_REMOTE_NODE
STOP_REMOTE_NODE
ENTER_PRE_OPERATIONAL
RESET_NODE
RESET_COMMUNICATION
ALL_EXCEPT_NMT_AND_SENDER

Initial
16&A
1684
16&8TF
1686
1687
168800

NOTE — The above displayed values under the Initial column do not display the CiA 405 specification values. If
using special hardware to monitor the data transmission of the NMT messages the following values will be dis-

played.

COB-ID Byte-0 Byte-1 Remark

e (D () Node-I0 bei Mode-ID = 0 sind alle im Netz befindlichen Nodes addressiert
0 1 START Remote Mode
0 2 STOP Remote Node
0 D80 Enter Pre-operational state
0 081 Reset Node
0 (B2 Reset Communication

The implementation of the NMT FB in Structured Text should look like this.

1 FROGEAM FLC _FRG

z VAR

3 CPXFBl14 DeviceState CiR405: CIR405.DEVICE STRTE;
4 ;',»':'P?_'Fﬁ_ié Dewvi :-35“:&?:9 35C05: SSS-SS,JE',-__'SE CTATE;
5 Send NMT Messages: CIA405.NMT;

& HMT Dewvice State_Request: CIA405.TRANSITION STATE;
7 xTogglelMT: BOOL;

g END VAR

1 CEXFBl4 DeviceState CiR405:= myCPY.CANopenState:

2 CPXFB14£ DeviceState 35C005:= mylPX.CANopenState;

. _

4 Jend NMI Messages(

5 HETWORE:= 1,

& ENARLE:= XTogglelMT,

7 TIMEQUT:= 0O,

3 CONFIEM=> ,

9 ERROR=>
10 DEVICE:= &,
11 STATE:= HMT Device State BEequest);

An example of the FB setting a CAN Device to STOP state.
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Send NMT Messages(
NETWORE] 18801 := 1,
ENAELERGUEN: = xToggleNMTEGIEN,
TIMEOUT[ 16200000000 |:= O,
CONFIRM=> , |
ERROR=> ,
DEVICE[ 18208 |:= &,
STATE[STOF_REMOT b _|:= |N}.’I=5evice=51:ate=Request:| .

L L = I

L= e =

NOTE — ALL_EXCEPT_NMT_AND_SENDER (16#800) can be used in combination with any of the above mentioned
DEVICE_STATEs and DEVICE Node ID 0 so all CAN devices are addressed except the CANopen Manager.

8.3 EMCY handling Function Blocks

There are two function blocks that can be used to handle EMCY messages being sent by any of the CAN devices.
Receive Emergency (RECV_EMCY) and Receive Emergency Device (RECV_EMCY_DEV).

=5 caa caws
=-I2) CAA CiA 405
) Debug
+ -2 Documentation
+-12) Enums
=-I2) Function Bladks
) Internal
=) Network management
NMT
\RECV_EMCY
RECV_EMCY_DEV
+-) Own node id

8.3.1 RECV_EMCY_DEV

RECV_EMCY_DEV
—INETWORK CONFIRM}—
—ENABLE ERROR|—
—TIMEQUT ERRORINFO }—
—DEVICE

The RECV_EMCY_DEV FB verifies if an EMCY telegram has been received from one specific Device in the network.

Network - In which CANbus network will the RECV_EMCY_DEV request be executed. This number is the CANbus
Network Number (0 for Festo PLCs) + 1 as default offset.

Enable - Enables FB in rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.

Device — NodelD of the device whose status will be requested.
Confirm - If set to true, function block finished without error.

Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration for further details. This
error has nothing to do with the EMCY telegram, but with the execution of the FB itself.
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Errorinfo — with a successful execution, the EMCY information will be displayed in this output. The
EMCY_ERROR structure located in the CAA CiA405 library is used to arrange the EMCY telegram.

= caa_cad0s E] Documentation

=12 CAACiA 405
_.l Debug EMCY ERROR (STRUCT)
+ - Documentation -
+-1J) Enums
- TYPE EMCY_ERROR : STRUCT
+ 1) Function Blocks
) GlobalConstants Contains emergency eror information, as specified in CiA 301.
+-12) Types
=2 structs InQut:
@¢ EMCY_ERROR Name Type
EMCY_ERROR_CODE WORD
ERROR_REGISTER BYTE
ERROR_FIELD ARRAY [1..5] OF BYTE

Consult the CAN slave device’s manual for the error interpretation.

The implementation of the RECV_EMCY_DEV in structured text should look like this.

FROGRAM FLC_FRG

z VAR

3 EMCY DEV CFX: CIR405.RECV_EMCY DEV;
4 xRequest EMCYCEX: BOOL;

5 ¥xConfirm EMCYCPX: BOOL:

& CEX EMCY INFO: CIZ405.EMCY ERROR:
8 END VAR

1 EMCY DEV_CFX(

z NEIWORK:= 1,

3 ENABLE:= xRequest EMCYCFX,

< TIMEQUI:= 0O,

5 CONFIEM=> xConfirm EMCYCFX,

& ERROR=>

7 DEVICE:= &,

g ERRORINFO=> CPX_EMCY_ INFOQ);

An example of the FB requesting the EMCY telegram from Node ID 6, which is a CPX-FB14 device.
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Expression Type Value
+ @ EMCY_DEV_CPX CIA405.RECV_EMCY_DEV
# xRegquest EMCYCPX BOOL
# xConfirm_EMCYCPX BOOL
= @ CPX_EMCY_INFO CIA405.EMCY_ERROR
@ EMCY_ERROR_CODE WORD 163320
% ERROR_REGISTER BYTE 16205
= @ ERROR_FIELD ARRAY[1..5] OF BYTE
# ERROR_FIELD[1] BYTE 1612
# ERROR_FIELD[2) BYTE 16201
@ ERROR_FIELD[3) BYTE 16205
# ERROR_FIELD[4] BYTE 16200
# ERROR_FIELD[S) BYTE 16200

= 1+ EMCY DEV_CPX{

z NETWORE] 18801 |:= 1,

3 ENAELERGUEN: = xRequest EMCYCPEEGUIEN
4 TIMEOQUT| 16200000000 |:= O,

5 CcoONFIRVEGNEE> xConfirm EMCYCEXRRIEL
g ERROR=> ,

7 DEVICE[ig805 |:= &,

B ERRORINFO=> CEY EMCY INFO) :[RETURN|

For the above shown example, the EMCY telegram interpretation can be made using the CPX-FB14’s Manual.

8.3.2 RECV_EMCY

RECV_EMCY

—|NETWORK CONFIRM}—

—ENABLE ERROR }—

—{TIMEOUT DEVICE}—
ERRORINFO }—

The RECV_EMCY FB verifies if an EMCY telegram has been received from any slave device in the network.

With the Enable Input set to TRUE, the FB will go through the storages of all existing devices and display any
available EMCY telegram with the Node ID it is linked to.

If there are multiple EMCY telegrams, the one with the highest priority (lowest Node ID) will be displayed with
the first execution of the RECV_EMCY FB. To display the next EMCY telegram, the RECV_EMCY FB must be exe-
cuted again by toggling the ENABLE input OFF and ON.

If there is no EMCY telegram in any device, Confirm will be set to TRUE, indicating a successful FB execution and
Device (Node ID) will display 0.

Network - In which CANbus network will the RECV_EMCY request be executed. This number is the CANbus Net-
work Number (0 for Festo PLCs) + 1 as default offset.

Enable - Enables FB in rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.
Confirm - If set to true, function block finished without error.

Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration for further details. This
error has nothing to do with the EMCY telegram, but with the execution of the FB itself.
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Device - If an EMCY telegram is available, this output will display the Node ID of the module sending the EMCY
telegram.

Errorinfo — with a successful execution, the EMCY information will be displayed in this output. The
EMCY_ERROR structure located in the CAA CiA405 library is used to arrange the EMCY telegram.

i

&

rs

i

=43 c@a_cEdls
=10 CaACia 405

) Debug
=) Documentation
) Enums
) Function Blodks
) GlobalConstants
) Types

=2 structs

< EMCY_ERROR

=]

EMCY_ERROR (STRUCT)

TYPE EMCY_ERROR : STRUCT

Contains emergency error information, as specified in CiA 301.

InQut:
Name Type
EMCY_ERROR_CODE WORD
ERROR_REGISTER BYTE
ERROR_FIELD ARRAY [1..5] OF BYTE

The implementation of the RECV_EMCY FB in structured text should look like this:

Wk

VAR

EMCY NW:
.
5 END VAR
1| Emcy mwW(
2 NETWORK:= 1,
3

FROGRAM FLC_FRG

CIR405.RECV _EMCY;

xRequest EMCY: BOOL;
xConfirm EMCY: BOOL;
EMCY INFO: CIA405.EMCY ERROR;
EMCY NodeID: USINT:

ENABLE:= xRequest_EMCY,

TIMECUT:= 0O

CONFIBM=> xConfirm EMCY,

ERROE=>

DEVICE=> EMCY HNodelID,
ERRCORINFC=> EMCY_ INFO);

For the following screenshots, Node ID’s 0x06 (CPX-FB14) and 0xOF (CTEU-CO) both are sending an EMCY tele-

gram.

The following is the result after the first execution of the FB.
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CconFIRMERE> xConfirm EMCYRRNES,

Expression Type Value
+ @ EMCY_NW C1A405.RECY_EMCY
@ wRequest_EMCY BOOL
@ wConfirm_EMCY BOOL
| % EMCY_NodelD USINT 16206
= & EMCY_INFO CIA405.EMCY_ERROR
@ EMCY_ERRCOR_CODE WORD 16%3320
@ ERROR_REGISTER BYTE 16705
= @ ERROR_FIELD ARRAY [1..5) OF BYTE
@ ERROR_FIELD[1] BYTE 1612
& ERROR_FIELD[Z] BYTE 16201
@ ERROR_FIELD[3] BYTE 16205
& ERROR_FIELD[4] BYTE 16200
@ ERROR_FIELD[S] BYTE 16200
= 1 EMCY_NW(
z NETWORE] 16201 |:= 1,
3 ENAELEREIEY: = xRequest EMCYRRUEN,
4 TIMEQUT[ 18500000000 |:= 0,
-

ERROE=> ,

7 DEVICE[TERE > EMCY NodeID[TEE,

w

ERRORINFO=> EMCY INFO):

Node ID 0x06 (CPX-FB14) has a higher priority, so his EMCY telegram is displayed first.

After toggling ENABLE OFF and ON the next EMCY telegram, in this case from 0xOF (CTEU-CO) is displayed.

Expression

o EMCY_NW
@ wReguest_EMCY
@ xConfirm_EMCY

Type
CIA405.RECY_EMCY
BOOL
BOOL

Value

| % EMCY NodelD

USINT

IE¢EIFI

- & EMCY_INFO

CIA405.EMCY_ERROR

@ EMCY_ERROR_CODE WORD 16%3320
@ ERROR_REGISTER BYTE 1685
- @ ERROR_FIELD ARRAY [1..5] OF BYTE
@ ERROR_FIELD[1] BYTE 16200
@ ERROR_FIELD[2] BYTE 16200
4 ERROR_FIELD[3] BYTE 16212
& ERROR_FIELD[4] BYTE 16251
& ERROR_FIELD[S] BYTE 16200
= 1| EmMcy mw(
z NETWORE] 18201 |:= 1,
3 ENABLERENE): = xRequest EMCYREIEN.
TIMECUT[ 5200000000 |:= 0,

@y e

ERROR=> ,

")

conFTRMEEIE> ®Confirm EMCYIRGIEN,

7 DEVICE[T886F > EMCY NodeID[785E],
ERRORINFO=> EMCY INFO);

The corresponding manual can be used to make the error interpretation.
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8.4 SDO handling Function Blocks

= a3 caws
=) caa CiA 405
) Debug

+ J|Dotumeniah’on
+-J) Enums
=2 Function Blocks
) Internal
+ ) Network management
+-I2) own node id
+-I2) Query state
=2 500 access
+-/2) obsolete (only for compatibility)
SDO_READ4
SDO_READ_DATA
SDO_WRITE4
SDO_VWRITE_DATA
) GlobalConstants
+-[2) Types
+{) Structs

There are two possibilities for handling the SDO acyclic communication within the PLC’s runtime:
8.4.1 SDO_READ4/SDO_WRITE4
SDO_READ4/SDO_WRITE4 can be used when the SDO has a size of 1 up to 4 bytes.

8.4.1.1 SDO_READ4

SDO_READ4

—INETWORK CONFIRMl—
—ENABLE ERROR }—
—TIMEOUT DATA }—
—DEVICE DATALENGTH}—
—CHANNEL ERRORINFO b—
—INDEX

—SUBINDEX

Network - In which CANbus network will the SDO_READ4 request be executed. This number is the CANbus Net-
work Number (0 for Festo PLCs) + 1 as default offset.

Enable - Enables FB in rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.
Device — NodelD of the device whose SDO will be read.

Channel - Number of the available SDO Channel . Must be consulted in the Device SDO Channel configuration.
The default SDO channelis 1.

Index —Index number of the SDO where the data will be read from. Consult the device manual for available In-
dexes with Read access.

Subindex - Subindex number of the SDO where the data will be read from. Consult the device manual for availa-
ble Subindexes with Read access.

Confirm - Request finished with no error.
Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration for further details.
Data —Data values of the read SDO will be displayed in this array with a Little Endian byte order.

Datalength — The number of read bytes will be displayed in this output. It will take a value from 1 to 4.
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Errorinfo — contains abort code in little endian in case of error.

8.4.1.2 SDO_WRITE4

SDO_WRITE4
—|NETWORK CONFIRM}—
—|ENABLE ERROR|—
—{TIMEOUT ERRORINFO f—
—|DEVICE
—|CHANNEL
—|{INDEX
—|SUBINDEX
—|paTa
—|DATALENGTH

Network - In which CANbus network will the SDO_WRITE4 request be executed. This number is the CANbus Net-
work Number (0 for Festo PLCs) + 1 as default offset.

Enable — Enables FB in rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.
Device — NodelD of the device whose SDO will be written.

Channel - Number of the available SDO Channel . Must be consulted in the Device SDO Channel configuration.
The default SDO channel is 1.

Index —Index number of the SDO where the data will be written to. Consult the device manual for available In-
dexes with Write access.

Subindex - Subindex number of the SDO where the data will be written to. Consult the device manual for availa-
ble Subindexes with Write access.

Data -Data values of the SDO in Little Endian byte order. Array element [1] must always be filled with the Least
Significant Byte.

Datalength — The number of bytes that will be written. It must be a value from 1 to 4.

Confirm - Request finished with no error.

Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration for further details.
Errorinfo — contains abort code in little endian in case of error.

8.4.2 SDO_READ_DATA/SDO_WRITE_DATA

SDOs that are larger than 4 Bytes must be handled with the SDO_READ_DATA/SDO_WRITE_DATA FB’s. These
blocks can also handle SDOs with a length between 1 and 4 Bytes.

8.4.2.1 SDO_READ_DATA

SDO_READ_DATA
—|NETWORK CONFIRM}—
—{ENABLE ERROR}—
—{TIMEOUT ERRORINFO f—
—|DEVICE
—|CHANNEL
—|INDEX
—|SUBINDEX
—|MODE
—|paTa
—|DATALENGTH

Network - In which CANbus network will the SDO_READ_DATA request be executed. This number is the CANbus
Network Number (0 for Festo PLCs) + 1 as default offset.
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Enable - Enables FB in rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.
Device — NodelD of the device whose SDO will be read.

Channel - Number of the available SDO Channel . Must be consulted in the Device SDO Channel configuration.
The default SDO channel is 1.

Index —Index number of the SDO where the data will be read from. Consult the device manual for available In-
dexes with Read access.

Subindex - Subindex number of the SDO where the data will be read from. Consult the device manual for availa-
ble Subindexes with Read access.

Mode - Input to specify which SDO mode will be used.
- Auto-SDO Client will select between the 3 modes.
- Expedited - For an SDO between 1 and 4 bytes of length.
- Segmented - For an SDO larger than 4 bytes of length.

- Block - For an SDO larger than 4 Bytes of length. Recommended if SDO length is bigger than 28 Bytes.
Supported only by a few devices.

Data - Pointer to memory address where the read SDO data will be written to in Little Endian Byte order.

Datalength — Input: Size of memory DATA is pointing to. Must be different than 0.
- Output: Amount of data written to DATA.

Confirm - Request finished with no error.
Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration for further details.
Errorinfo — contains abort code in little endian in case of error.

8.4.2.2 SDO_WRITE_DATA

SDO_WRITE_DATA
—INETWORK CONFIRM}—
—ENABLE ERROR|—
—TIMEQUT ERRORINFO f—
—DEVICE
—|CHANNEL
—INDEX
—SUBINDEX
—IMODE
—DATA
—|DATALENGTH

Network - In which CANbus network will the SDO_WRITE_DATA request be executed. This number is the CANbus
Network Number (0 for Festo PLCs) + 1 as default offset.

Enable - Enables FB in rising edge. Aborts request on falling edge.
Timeout — Set timeout in ms. 0 means no timeout.
Device — NodelD of the device whose SDO will be written.

Channel - Number of the available SDO Channel . Must be consulted in the Device SDO Channel configuration.
The default SDO channel is 1.
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Index —Index number of the SDO where the data will be written to. Consult the device manual for available In-
dexes with Write access.

Subindex - Subindex number of the SDO where the data will be written to. Consult the device manual for availa-
ble Subindexes with Write access.

Mode - Input to specify which SDO mode will be used.
- Auto-SDO Client will select between the 3 modes.
- Expedited - For an SDO between 1 and 4 bytes of length.
- Segmented - For an SDO larger than 4 bytes of length.

- Block - For an SDO larger than 4 Bytes of length. Recommended if SDO length is bigger than 28 Bytes.
Supported only by a few devices.

Data - Pointer to memory address where the write SDO data will be read from in Little Endian Byte order.
Datalength — Length of data in Bytes.

Confirm - Request finished with no error.

Error — Error Code while executing FB. Consult CANOPEN_KERNEL_ERROR enumeration for further details.

Errorinfo — contains abort code in little endian in case of error.
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