CANopen Getting Started

CANopen
network on
Premium and
Micro PLCs

a brand of .
Schneider Telemecanique V32



Index

GettiNG STAN U ..o e 3
PrESENTALION. ... e et 3
1] o o 11T £ o TR 3
Presentation of the configuration example...........ccoooiiiiiiiiiii e, 3
Required EQUIPIMENT.......i et 4

Main Steps of Configuration............cc.oiuiiiiiii e 4
BaSICS Of CANOPEN ...t et e e 5
CANOPEN SPECITIC TEIMS . ouiitit i 5

EDS Ml ettt e 5

CO TBS e 5

5 T 5

15 L PSPPSR 5
TranNSMISSION TYPES ..uuiiiiiiii e eaans 5
COB-ID Lttt a e 5
Hardware COoNfIgUIatiON............iiuuiiiiiii e 6
Steps of Hardware configuration.............ccccviiiiiiiiiii e 6
Assemble the STB EVICES .......iuuiiiiii e e e e e en e 6
Assemble the Premilum.. ... 9
Prepare and install the CANopen cable..............ccoooiiiiii e, 10
Software ConfigUIratioN ..........ouiiiiiii e 11
Steps of Software configuration.............c.ovviuiiiiiiiii e 11
Create the Advantys STB configuration..............cccoviiiiiiiii e 11
Create the CANOpen CoNfIgUratioN ...........cccuuiviuiiiineiieei e 14
Create the PL7 APPliCatioN..........couiiiiiiie e 19
DEIDUGGING ettt 21
Y 0] o= T | PP 23
Configuration Of AllIVAr 58..........oiuiiiiii e 23
Configuration Of LeXIUM .. ... e aa e 25

More than 4 PDOs required for a NOAe ...........ccooceuviiiiiiiniiiieiee e, 31

2/32



Presentation

Introduction

Presentation of the
configuration
example

Getting started

This is a Getting started guide for setting up a CANopen network on a
Premium or Micro PLC.

It is intended to support customers being not familiar with CANopen on their
first steps to set up CANopen devices on a Premium or Micro PLC.

It will explain how to set up the hardware and which software tools must be
used for which purpose during the process of software configuration.
Default settings are kept wherever it is possible to facilitate the way through
the configuration process and to prevent the user from loosing his
orientation inside this guide.

We set up the following CANopen network with two Advantys STB on a
Premium PLC.

Note: Premium is chosen for this example, but all that is described in this
guide also apply to Micro.

Node #2 Node #3

Node #2 consists of a STBNC02212 CANopen interface module, a
STBPDT310 power supply module, a STBDDI3410 4 bit input module, and
a STBDDO3410 4 bit output module.

Node #3 is like Node #2, but has additionally 2 analog modules, the
STBAVI1270 two channels analog input module and the STBAVO1250 two
channels analog output module.

For both nodes, the outputs are wired to the inputs then:
the digital input one goes on when output one is set, etc ...
the analog inputs read back the value set from the analog outputs
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Presentation

Required Hardware:
Equipment - CANopen master : TSX CPP 110 (PCMCIA card type I,
DS 301 V4.01 standard)
On Premium P572xxx to 574xxx: CPU 3 V5.0
On Premium P571xxx: CPU 3 V5.6
On Micro : CPU (TSX 372x) 3 V6.0
2 CANopen STB Network Interface Modules : STB NCO 2212
2 STB power supply modules STB PDT 3100
STB I/O modules as listed in the description of the configuration
example
3 CANopen connectors and cable
Programming cable for PLC

Software :
Advantys : to configure the STB island
SyCon V2.8 : to configure the CANopen bus
PL7 V4.4 : to configure the PLC

Main Steps of The following list performs an overview for the steps required. A detailed

Configuration description will follow in the chapters “Hardware Configuration” and
“Software Configuration”.

Hardware Configuration 1. Set up the hardware

2. Prepare the CANopen cable

Software Configuration 3. Create the Advantys EDS files and Software Configuration (Advantys
tool)
4. Create the CANopen configuration (SyCon tool)
5. Create the PLC application (PL7 pro tool)
6. Commissioning and Debugging
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Basics of CANopen

CANopen specific
terms

EDS files
CO files
PDO
SDO

Transmission
Types

COB-ID

The following terms and abbreviations are helpful for understanding the
communication principals in a CANopen network.

EDS = Electronic Data Sheet. An EDS file is describing the communication
properties of a device (baudrates, transmission types, I/O offer, ...). It is
used in the configuration tool to configure a node (like a driver in a Windows
operating system).

*.CO files are configuration files generated by the SyCon tool. They are
imported into PL7 and contain all necessary information the TSXCPP110
needs to configure the CANopen nodes and to exchange I/O data.

PDO = Process Data Object. CANopen frame containing I/0O data. We
distinguish between:
Transmit-PDOs (TxPDOs with data provided by a node) and
Receive PDOs (RxPDOs with data to be consumed by a node).

The transmission direction is always seen from a node’s point of view. A
PDO does not necessarily contain the whole data image of a node (for both
TxPDO and RxPDO). Normally, analog input data and discrete input data
are divided onto different TXPDOs. The same is true for outputs.

SDO = Service Data Object. CANopen frames containing parameters. As
the data of PDOs is automatically handled by the CANopen nodes
(according to the configuration in SyCon) SDOs must be launched by
function blocks through the application. As we can set up our example
configuration without using SDOs, for further explanation refer to the TSX
CPP100/CPP110 user manual (reference TSX DM CPP100/110 CAN open,
available on PL7 documentation CD).

SDOs are typically used to read parameters from / write parameters to
drives while the application is running.

CAN open frames can be either sent cyclically, on change of state, or on
remote request. For each PDO you can define a transmission type (in
SyCon). This reduces the network load. (In this guide we use the default
settings and do not go deeper into this subject. For more information refer to
the TSX CPP100/CPP110 user manual).

COB-ID = Communication Object Identifier. Each CANopen frame starts
with a COB-ID and plays herewith the role of the Identifier in a CAN frame.
During the configuration phase each node is receiving the COB-ID(s) for the
frame(s) he is providing and for the frames he has to consume.

In a CANopen PDO you won't find the node ID of a provider or consumer as
it is common for other networks. This role is taken over by the COB ID and
this enables to spread the 1/0 image of a node over more than one PDO.

Each of this PDO can be sent with a different transmission type and
different priority. This also enables to have more than one consumer for a
PDO (they only have to be sensitive to the same COB-ID).

For more details about COB-IDs assignment, refer to Appendix at the end of
this document.
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Hardware Configuration

Steps of Hardware - Assemble the modules incl. wiring and hardware settings (baud rate,
configuration network address, ...)
Assemble the Premium PLC incl. TSX CPP 110 (for this example)
Prepare and install the CANopen cable

Assemble the STB Connect the STB hot swap bases and mount the modules in the sequence
devices listed below. Changing the sequence of the I/O modules has an impact of
the 1/0O addresses in the state RAM of the PLC.

Step 1 Node #2: Node #3:
Assemble the modules
- Network interface STBNC0O2212 - Network interface STBNC0O2212
- Power supply STBPDT3100 - Power supply STBPDT3100
- Digital input module STBDDI3420 - Digital input module STBDDI3420
- Digital output module STBDDO3410 - Digital output module STBDDO3410
- Termination plate STBXMP1100 - Analog input module STBAVI1270

- Analog output module STBAVO1250
- Termination plate STBXMP1100

Step 2 Wire the Advantys STB. The following illustration is showing the wiring of
Field wire the devices Node #3. The wiring of Node #2 is similar (only the last two modules are
missing)
HED [roT [T [T i AN

el

-

[ |1||||I||

Note that we recommend to have a separate power supply for the outputs.
For testing purpose, however, you can have one common power supply for
inputs, outputs and logic supply (as shown in the figure above).
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Hardware Configuration

Step 3
Set up the CANopen baud
rate to 250 Kbit

Step 4
Set up the CANopen node
address

Step 5
Load the Advantys STB
configuration

Both baud rate and node address are set with the two rotary switches in the
middle of the NCO module.

To set the baud rate, proceed as follows :

1. Check that the power is off

2. Set the upper rotary switch (TENS) to position 4

3. Set the bottom rotary switch (ONES) to “Baud Rate” (= any position
after 9)

4. Power on

Note that the baud rate will be taken into account after power on and only
when the bottom rotary switch is on position "Baud Rate". The baud rate is
selected with the upper rotary switch (0 = 10 Kbit, 1 = 20 Kbit, 2 = 50 Kbit, 3
= 125 Kbit, 4 = 250 Kbit, 5 = 500 Kbit, 6 = 800 Kbit, 7 = 1 Mbit).

The node address is set with the same two rotary switches:

1. Check that the power is off

2. Select 0 on the upper switch (TENS)

3. Select 2 on the lower switch (ONES) for the module with the CANopen
address 2 and 3 for the module with the CANopen address 3

4. Power on

Note: The 2 switches represent the address value. For a CANopen address
of 16: select 1 on upper switch (TENS) and 6 on lower switch (ONES).

Note that the node address will be taken into account only after power on.
When changing the address without a power cycle, the module will keep the
old address until the next power cycle takes place.

Use the Auto-Configuration feature (no SIM card) of the NCO module as
follows:

1. Check that the power is on and remove the SIM card if inserted
2. Press the reset button which is located under the door in the bottom of
the NCO module for about 5 seconds

Now the Advantys STB is booting. The hardware configuration is read from
the backplane and stored into a flash memory.

Note that an Advantys STB is always trying to load the configuration from
the SIM card. When no SIM card is inserted, the configuration is taken from
the flash. When the current configuration is different from the one in the
flash, push the reset button to update the flash. Always push the reset
button after a configuration change or when the flash configuration is
unknown.
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Hardware Configuration

Step 6
Last check

Possible Errors
Configuration
mismatch

Module Error

Now the Advantys STB is properly set up and the devices are ready to
communicate with the CPP110 CANopen master.

The LEDs must show the following status:
NCO module: "RUN" and "PWR" are set to on, "CANRUN" is blinking
PDT module: "IN" and "OUT" are set to on
I/O modules:; "RDY" is set to on, on every I/O module

When the configuration in the flash is different from the actual configuration,
the LED status is as follows:

NCO module: "RUN" and "PWR" are set to on, "CANRUN" is blinking
green, "ERR" and "CANERR" are blinking red

PDT module: "IN" and "OUT" are set to on

I/O modules: "RDY" is blinking on every module which does not match
with the configuration from flash, "RDY" is on for every other /0O module

Some modules can display an error condition (e.g. DDO3230, when output
voltage supply is missing). In this case, "RDY" is on and "ERR" is blinking
on the module, while the NCO module is healthy ("RUN" and "PWR" are set
to on, "CANRUN" is blinking).
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Hardware Configuration

Assemble the Assemble the PLC as shown in the figure below.
Premium
Ensure that the power supply module is powered off
Mount all Premium modules in the backplane
Insert the TSX CPP 110 card into the PCMCIA slot of the processor (1)
Fix the TAP on a DIN rail (2)
Wire the power supply module

It is mandatory for the PCMCIA card to be installed in the slot located in the
processor module. As a result, only one CANopen bus is available for each
PLC CPU.

Note that when the PCMCIA card is inserted the PLC must be powered off.

Now the Premium is properly set up and can be powered on and software
configured.
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Hardware Configuration

Prepare and install
the CANopen cable

For CANopen, special connectors and cable are available from the market
(refer to CANopen cabling document).

For the present configuration, you need to prepare a cable with 3 female
SUB D 9 connectors:

ERNI 103643

103668

Lapp 2170261

Node 3

Node 2

Example of CANopen cable is available by Selectron under the product ref:
DCA 701 (article number 44170014)
For any additional information, consult http://www.selectron.ch/

Example of cable from Lapp: http://www.lappcable.com/products/
UNITRONIC BUS CAN 2170261: 120 Ohms shielded double twisted
pair cable

Example of connectors from ERNI: http://www.erni.com/
1 x ref 103668 for daisy chain (plugged on Node 2)
2 x ref 103643 for the end of the bus (includes the line termination;
plugged on the TSXCPP110 tap and on Node 3)

CANopen connectors normally have screw type terminals and must be
assembled manually, according to the following pin out:

Male (pins) Female (sockets)

o 005040302010
o & o

1 22 23 24 5
o o & o o

6 27 28 9
e 6 & o

Pin N° Signal Description Shield (to the connector)
2 Jean L [caAN Lbus Line Cant (opin)
3 |CAN_GND |CAN ground ( c POSK= Cani (1o7in 7
7 |lcan v [caAN Hbus Line PO R el ")

Pin 2, 3, and 7 must be connected.
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Software Configuration

Steps of Software
configuration

Create the
Advantys STB
configuration

Steps to create the
Advantys configuration
Advantys tool - Step 1
Create a new workspace

The software configuration consists of three major steps:

1. Create the Advantys STB configuration and generate an EDS file for
each node (Advantys software)

2. Create the CANopen configuration (SyCon software)

3. Create the PLC application (PL7 software) and transfer the project to
the PLC.

Hereatfter, the whole system is running and you can write outputs to / read
inputs from the CANopen devices.

The main purpose of the Advantys tool is:
To modify the default parameters of the I/O modules (i.e. switching off
behavior of outputs, ...)
To load the Advantys configuration into the SIM card (if any)
To generate the EDS files

As we work in our example with the modules’ default settings and we
already have loaded a configuration from flash (refer to section Hardware
configuration), we only use this tool to generate an EDS file for each of our
nodes. These EDS files are providing all information on the nodes needed
by SyCon to configure the bus.

Note that the Advantys tool is not mandatory. You can also use the generic
EDS file, which is available in SyCon. This, however, requires deeper
CANopen knowledge and advanced usage of the SyCon software. EDS
files created from the Advantys software are dedicated to the individual
configuration of each node and reduce the configuration work to a minimum.

Note: In case you want to load the configuration through the Advantys tool,
use the menu Online/Connect then Online/Download into the island (in this
case, specific cable is required).

Start the Advantys tool, create a hew workspace and enter name and path.

S

=wiorkzpace File = lzland File
M ame: M ame:
| Bluick Start [Node_2
Location; Name with path:
|D:'\.-'1‘-.|:Ivant_|,nsfmiects J dvantys_Projectz\Guick StarthMode 2.zl
1 | »]

Mame with path:

itz ProjectshOuick StarthCluick Start i

1 [*]

(5] 4 I LCancel |

In our example, we have chosen the path D:\Advantys_Projects\Quick Start.
The name of the project file is Quick Start.aiw and the name of the Advantys
STB is Node_2 (referring to its CANopen node address). All the Advantys
STB on the same bus must be declared in the same workspace. Default
workspace path is C:\program Files\Schneider Electric\Advantys\Project\
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Software Configuration

Advantys tool - Step 2 After that, a workspace with a DIN rail for Node #2 is opened. Now

Configure the STB nodes  configure Node #2 according to its hardware configuration by drag and drop
the modules from the hardware catalog on the right side of the screen. Do
not forget the Termination plate (Ref STB XMP 1100). Then, create a new
node (“Add new Island” from the “File menu”), name it Node_3 and
configure it according to the hardware configuration of Node #3.

The following figure is showing the Node #3 properly configured.

CANOpEn A A
@ -HHH
1 EH 1 I
& o | =o
e | ma
|! ] ]
me || mo
[=L* |-I
Ha || Mo
o | mo
mo || mo
Ho || me
| k e = =)

1127

Note: You can also read out the configuration when you are in online mode.
In this case, the power supply module and the termination plate are missing
as they cannot be detected on the island’s backplane. You must add them
manually.
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Software Configuration

Advantys tool - Step 3
Display the Fieldbus 1/O

image

General mapping rules

are:

Detailed mapping

interpretation of Node #3

Open the fieldbus I/O image from the menu I/O image overview. Select
Node #3, click on the TAB “Fieldbus image” and select PDO alignment as
shown in the screen below.

Fieldbus Image | Mlodbus Image
Input Data ﬂ
Word | 15 | 14—t —Hr——9_ 8 7 — % 3 21—
1 (:2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1
2 I 333 3| 3 —H—3 33—
3 4 4 4 4 34 4 4 4 4 4 4 4 4 4 4
4 3 3 3 3 3[\2 3 3 3 3 3 3 3 3 3 3
5 3 3 3 3 3 ‘3\ 3 3 3 3 3 3 3 3 3 3 L‘
Image:
Location:
Family:
Module: Slot2
Item:
Dutput Data ﬂ
Word | 15| 14| 13| 12| 11| 10 9 8 it ] 5 4| 32
1 P EE f EE f o2 2] 2] 2fD
2 4 4 4 4 4 4 4 4 4 4 4 4 I &
3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Cloze

Do the same for Node #2. Make a print screen from both screens as it helps
to understand the 10 mapping.

In the PLC memory, Node #3 assigns 3 words of output data and 5 words of
input data. The table is read as follows: You can find the input of slot 1 (DDI
module) in the input word 1 (low byte), the I/O of slot 2 (DDO module) in

input word 1 and output word 1, .....

First a block with discrete 1/0, then the block with analog 1/O

Within the blocks, the 1/0 points are sorted by the physical sequence of
the IO modules.
Discrete /O points are mapped into the discrete block, sorted by
number. First the I/O points, after, the echo (outputs only) and then the
status. Analog channels are sorted by number. The input/output values
are mapped into the analog input/output block, the status bytes are

mapped into the discrete input block.

Input Data
Word 15..12 11..8 7.4 3.0
1 Status bits- slot 2] Echo bits- slot 2 | Status bits- slot 1| Input bits- slot 1
2 Status bytes- slot 3 Status bytes- slot 3
3 Status bytes- slot 4 Status bytes- slot 4
4 Input channel - slot 3
5 Input channel - slot 3
Output Data
Word 15..12 11..8 7.4 3..0
1 Output bits- slot 2
2 Output channel- slot 4
3 Output channel- slot 4
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Software Configuration

Advantys tool - Step 4
Create the EDS files

Create the
CANopen
configuration

SyCon tool - Step 1
Create a new SyCon
project

SyCon tool - Step 2
Import the EDS files

SyCon tool - Step 3
Insert the TSX CPP 110

Select node 2 and create the EDS file by “File” ->"Export ...". Select
“Node_2" as name for the EDS file.

Do the same for node 3.

In our example the files will be exported on the following directory :
D:\Advantys_Projects\Quick Start\*.eds.

Now the Advantys STB configuration is complete. You have generated the
EDS files as output and you are now ready to start the CANopen
configuration with SyCon.

With the CANopen configuration, we generate an electronical description of
the CANopen fieldbus. This description contains all information that PL7
needs to configure the CPP110 CANopen master.

Perform the following steps:

Start the SyCon tool (it can be opened from the PL7 configuration screen,
see: PL7 tool — Step 1) and open a new CANopen project. Save the empty
project as ...\Demo_cfg.co. The default path is ..\SyCon\Project\.

You will have to know the path and the filename as PL7 needs it during the
PLC configuration.

From Menu "File" then "Copy EDS", Copy the EDS files node_2.eds and
node_3.eds you have generated with the Advantys tool. Refuse the import
of the bitmap file (those files don't exist). Files to be imported are localized
in this example into the following directory (refer to Advantys tool - Step 4) :
D:\Advantys_Projects\Quick Start\*.eds.

Insert the CANopen master TSX CPP 110 (Insert -> Master ...).

Keep the node address #1. SyCon is offering as a default value.
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Software Configuration

SyCon tool - Step 4 Insert Node #2 (Insert -> Node ... and choose Node_2 from the list of
Insert the nodes “Node_2" available devices). Keep the node address #2 SyCon is offering as default
and “Node_3” value then click on "Add>>" button and valid the screen by OK.

Do the same for Node #3.

Insert Node. N x|

— Mode filter 0. |
Yendor IAII - I
ance |
Profile  fal

Arailable devices Selected devices

flEE ™

lcls DOBS :’ Add s node_ 2

lclbAFS CAMNopen

Hﬁﬁ!@f1?n Add All 5>

node_2

FEW30-COS << Remove

PMC-COS i

Frofile 401 standard-EDS = All

TwinLine CANoDen LI L& mEmove
Yendaor hame T elemecanique Mode 1D |3_
Product number  0x33001 546 [rescription |N0d83

Froduct version Mo entiy
Product revizion Mo entry
EDS file name MODE 3EDS
EDS Revision ]
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Software Configuration

Configuration screen in ~ Now SyCon is showing the following CANopen configuration screen. SyCon
SyCon has taken the names Node 2 and Node_3 from the names of the EDS files.

m SyCon - [M:Projekte’COPAM' Quick Start'Demo_cnf.co]

li_g File Edit Wiew Insert Online Settings Window Help

D<= % 2]
[

) Master
- Nocle 10 1
Master TSX CPP 110
Island_2
Nocle 10 2
Nodie Mode_2
Island_3
Nodie 10 3
Nocle Mode_3
SyCon tool - Step 5 Simple click on the TSX CPP 110 and then select “Settings” -> “Bus
Set the Baud rate to 250 Parameter” in the menu. Adapt the Baud rate to 250 kBit/s (value previously
kBit set on the Advantys STB hardware.).
: zl
Master Mode D I1 LI
Baudhate [s0kBis v]  Caneel |
— Mazter stopz in caze of Mode Guard or Heartbeat Emor————————
+ Disabled " Enabled
— Synchronization Object [SYMC]
COE-D I‘IZB
Commurnication Cycle Period |1 ] MSEE.
— Heartbeat Function
¥ Enable
aster Producer Heartbeat Time 200 MEEC.
¥ Enable Global Start Hode
29 Bit Selection entrie:
™ Enable 23 Bit Selector
e .0 Bit
Acceptance Code W W W 00 Hex
Acceptance Mask W W W oo Hex
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Software Configuration

SyCon tool - Step 6
Configure the PDOs for
Node #2

SyCon tool - Step 7
Configure the PDOs for
Node #3

Double click on Node_2. The Node configuration screen opens and is
showing two PDOs in the “Predefined Process Data” grid. The first PDO is a
Receive-PDO (RxPDO) to configure the output data for Node #2, the
second is a Transmit-PDO (TxPDO) to configure the input data from Node
#2. (The transmission direction is always seen from the node’s point of
view.)

Double click on the first PDO and validate the transmission type window.
(We use the predefined settings from this screen.) Now you have configured
the first PDO SyCon has got all necessary information from the EDS file you
have created with the Advantys tool. Do the same for the second PDO and
you have finished the PDO mapping for Node #2. Now the screen is looking
as follows:

x|
Hike Pt Hode |0 [cdiess) |2 o |
Desonphn [1dend 2 Corliguration o L
Condro| Profgeal Hode Booilp I
File mama MODE_2EDE
[ Ativate node i schual configureshion Erergany COR-0 I'IIl GRS by=ct I
[# Dyemelic COBID shacslion i sceoedsrecs mih Prefis 200 Hodegued [OBAD 1784 bt
[Devia Pl | 2 | Dotz tipn | Cvigited Qipunl Dot Il St
~Pradained Frocess Data Objectz IPROE] hon EDS ti I L —
Obildy [PDOname a] | |[[z/Hoke2 |
1400 HoAD01 Commure cabion Faamets
1600 TeFOO1 Communicalnn Feamaier — PO0 mappeg mathad
|ozzm B |
i} Ao (o conhiguaed FOOs
Configursd PL0s
PO0 nane  [Sprbabe Heme [COBAE [| Type: [1Add. [ILen. [0 Tope [0 Add [Olen [o] PO Coninta Mapping
A4FOOT FO0_1400 a4 [rL] 1] 1 ]
LR AT D0 G
Dlefire nem Fecsve= P00,
Dlefirss nae Trsnemi PO
Disl=te configursd PO I
- Spmbcks Mamss I

Click on "OK" to valid and close the node configuration window.

Do the same with Node #3. For Node #3, SyCon is offering four predefined
PDOs, two Receive PDOs and two Transmit PDOs.

RxPDOL is defining the PLC digital output data
RxPDO?2 is defining the PLC analog output data
TxPDOL1 is defining the PLC digital input data
TxPDO?2 is defining the PLC analog input data

Configure all 4 PDOs in the same way as you did it with Node #2.
Warning: You have to map all offered PDOs and perform no changes on

these PDOs, otherwise your /O mapping in PL7 doesn't correspond to the
address table from Advantys tool.
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Software Configuration

SyCon tool - Step 8
Enable analog input
transmission for Node #3

By default, the transmission of analog input values is disabled on the
modules. Perform the following steps to enable analog input transmission:

1. Open the Node configuration window for Node #3

2. Press on the Object Configuration button

3. Double click on the object 6423 : Analog Input Global Enable in the
list of Predefined supported Objects

4, Enter 1 inthe Chosen Value to validate the analog input

hiode Foade_1

Desorpion [loeed 3

Fla nare MOCE_3EDE
% eteana rodk n sctyal conliguation
7 dutanatie COBID sboos on v aeeaickheed with Profie 217

| Davica Pratis | 4m

[Davcm tppm | #nake Db Analag Inpd, Digglal Do, Dl Incut

MedelD jaddess] |3 QF I

e Creced |

Heoda Bootilpn I
Ermigercy COB-D ﬁ;n EE Tl
Wodaguad COB-0 fl'.‘EE

bt =
rd:‘" || Heds Hodk 3 Hods 3 m
T el RE | Cencel
140 | Predefwed suppranted Obecis in the EDS fie | Apoes Fiber I
oo | R ko Pevmrei [eldVatn Femz =l [# =
| 1 ey Inpu Block N 1 Jro defuil vam] wead ol | /
2 Aralog Inpuk Block Ho 2 o defaul b w=ad onlp | [egand
[ Eam anaio 16 b cupul blacks : _!
Conliguwsi | 0 rumbes of ot blocks H vzad oy ] |
Fotran | 1 valng OupurEiock Mo 1 o defal vom) v arky ! -
el | 2 érelrg Oupt Block bio 2 o definl wle) e oty | =) |G i Corfired Objecs
?ﬁ;f - Configurad Dbjmcs aulomatically vk shlsMode delup ssg.eres - -
Tz | || Ohids i Paarer [Chagear ks [Fe Tsag] = i
| B Diigeal Inpuk Bk ko, B H0EE X
|fham o Pz of meapped abeeods H n {
{ffem 1 éralg Input Block N 1 B4 10 x {
| [l A 3 I
= i ringus Input okl Inenpi Eraole O T |
| —— "—::} -] _: Dekta Confijuad Object l

Close the window and save the project. You have now finished the
CANopen configuration with SyCon and created all necessary data PL7
needs to configure the TSX CPP110 module.

The information is available in a database, the default path for our example

is ....\SyCon\Projects\demo_cfg.co.

You are now ready to start with the PL7 application.
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Software Configuration

Create the PL7
Application

PL7 tool — Step 1

[ TSX 57353 [RACK 0 POSITION 0] o ] e
I Configuration ;I
" Designation: PROCESS0R TS P 67363
/AR
—crd 1) (2)
\"/
-~ | | TSKCPF 100-110 CAMOPEN PCMCIA CARD ;I
I CAMopen ;I IMF"ST ;I@

— Bus startup
(s F‘.utomatici j

' Semi-Automatic [bus alone]

Input=

Moo words [=MW] |32 -

Index of 15t 3hd |'3' E

Clukputs
(™ Maintain (s FHP.;( : )

Mo, of wards [XkwW] |32 -

SYMC Message Period

Auto-Clear

B -

TRt Vet m oy 2 =
— Configuration load mode — Watchdog

Select Database
I I i+ Activated
Configuration size | 13 words

(" PLY T SyCon {~ Disactived

Transmiszion spead

SYRIC Message COB-D - SuCan tool

—
—

Bus canfiguraticn I

i |
hilscher

Start PL7, create the hardware configuration and double click on the

PCMCIA slot of the CPU

1. Select the Channel 1

2. Select the TSX CPP100 - 110 card
3. Define the output behavior in case of PLC stop: Maintain or Reset

By default:

4, “Mast” task is selected as rate of update of the storage area associated

with the I/O

5. “Automatic” bus start up mode is selected

Note that SyCon tool could be launched from this screen.
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Software Configuration

PL7 tool — Step 2 Bl TSX 57353 [RACKO  POSITION 0] ' =10 x|

I Configuration ;I

— Designation: PROCESS0R TEx P 572632

T~ CHAMMEL 1:
|CHaMMELT | | TS% CPP 10010 CAN OPEN PCMCIA CARD =]
| cancpen =lmast A
—Busstarttup—————————— —Inputs — Outputs
{ Maintain % RAZ
f* Automatic SIAINELE
Ta.of words (30w |32
{” Semi-Automatic [bus alane] Mo, af words [2MwW] |32 > b
B Indes of 15t xhlut 2
A Index of st bt |90
— Configuration load modeﬁ/i\ — whatchdog
| """""" Leledt Diaiabases™ ) Il::\F’rogram Filez\SchneiderSyConProjecty .
s Pctivated
Configuration size | 1266 words
" PL i SyCon {~ Dizactived
Transmission spead 1MEBitfs
SYMC Meszage COE-ID 128 — SyCan tool
SYMC Meszage Period I1E|IJ T
Auto-Clear IU .'=:
3 hilsche
Bus configuratio

1. Click on Select Database to import the *.co file into PL7 (example :
Demo_cfg.co)
2. Define the addresses of the Inputs and Outputs:
Example:
2a : Inputs: Array of 32 words (from %MWO0 to %MW31) We keep
default values.
2b : Outputs: Array of 32 words (from %MW50 to %MW81).
3. Presson Bus configuration to see the list of nodes configured on the
bus.
By default:
4. “PL7" mode is selected to have the CANopen configuration loaded
together with the PL7 application into the PLC

Close the window, confirm all changes and save the project. You have now
finished the PLC application with PL7 and created all necessary data the
PLC needs to start the communication with the CANopen nodes.

You have now reserved 32 words as well as for inputs than for outputs. The
input words start at %MWO, the output words at %MW50. As Node #2 is
using one input word and one output word and Node #3 five input words
and three output words, we have the following address assignment:

Inputs Node #2:  %MWO

Outputs Node #2: %MW50

Inputs Node #3:. %MW1 to %MW5

Outputs Node #3:  %MWS51 to %MW53
(Refer to Advantys tool — Step 3)

Transfer the application to the PLC and start the program.
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Debugging

PL7 Debug Screen

PL7 Debug - Step 1
Node overview

PL7 Debug - Step 2
Node diagnostic

For debugging open the CPP110 debug screen

[ TSX 57303 [RACK 0 POSITION 0] =] B3
IDebug - I
r— Designation: PROCESS0R TS F 57203 Wersion: 5.0
[:::]DIAG"
T~ CHAMMEL 1 :
JcHanmEL 1 - | [TSHCRR 100 CaRN OPEMFCMCIA CARD =l
| caniapen = | rasT @ DIAG..
— CAkMopen Slaves state — Data of CAMopen slave Fe
— Inputs | T
Adr. Equipment Name Act. Life T.
oonz Made_2 1 0 Parameter Symbol Yalue -
whdwl | 1640FOF
0003 Mode_3 1 i ke
- W2 1640000
wwa |~ 1540000 =
@ Oigtput alue 3 Easze
’73# 000F DKl ’Vr‘ Bin f*  Hex {~ Dec
— Outputs
Parameter Symbol ¥alue -
P | 164#000F
WG 1E4#2E20 =
1MWS3 164#3ES0 hd

— Total

Mo, Slaves o 220 inputs Rlo. MW outputs

(2)

Slave information
Mode 3 Status=08h, Addinfo=0015h, Profile= 401, ModeStat:

| | i

Fiequest to send

Fiezponse received

0002 |s |4

Enter request I ILI _)I

I

1. The node list provides an overview over all configured nodes. Node #2
is shown in red because it is not connected to the bus. Node #3 is
working properly and therefore is black.

If one or more nodes are red, the DIAG button (and the CPP error led) is red
too. The Premium resets error led and DIAG button automatically when the
faulty condition has gone. For the TSX Micro, it must be reset by a positive

edge on bit %6QW0.1:X2.

2. Node diagnostic. To get more details, click on the red listed node. The
diagnostic field is showing the string : Node 2: Status=01h, AddInfo=0000h,
Profile=0, NodeState=127, Error= 34, EmcyEntries=0
Status = 01 indicates that Node #2 does not answer.

The diagnostic string of Node #3 is showing Node 3: Status=08h,
AddInfo=0015h, Profile=401, NodeState=5, Error= 0, EmcyEntries=0
Status=8 indicates that the node is controlled by the TSX CPP 110.

For more details refer to the TSX CPP 100/110 user manual.
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Debugging

PL7 Debug - Step 3
Set I/O points

3.

Set output word %MW51 to 16#000F, all four outputs will go on. You
can see the echo of the outputs in the MSB (Most Significant Byte) of
%MW1. As the outputs are wired to the inputs, you also see the inputs
in the LSB (Less Significant Byte) of %MW1 too.

Set output word %MW52 and %MW53 to 16000 (=16#3E80). The
output channels put out 5 VDC and feed them back to the analog input
channels. You can read this value back in the input words %MW4 and
%MWS5 (by using the scroll bar).

Input word %MW?2 is containing one Status byte for each of the two
analog input channels, Input word %MW3 the Status bytes for the two
analog output channels.

Refer Advantys tool - Step 4, where /0 mapping is described.
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Appendix — Configuration of Altivar 58

Configuration of
Altivar 58

Insert the Altivar 58 into the CANopen configuration.

In the Insert Node screen, you find 4 ATV58 devices:
ATV58 E Altivar 58, EDS file is in English
ATV58_F Altivar 58, EDS file is in French
ATV58F E  Altivar 58F, EDS file is in English
ATV58F F  Altivar 58F, EDS file is in French

Select the EDS file that corresponds to your Altivar device and your
language preference, click on Add and then on OK.

In the Node configuration window, configure both PDO and click on OK to
use the default transmission types.

rode coniiuration x
e ATWSDE Mods D facdress] |2 ok |
Dmeciphin [Fioded Coriiguration Enos i

Conlm| Proiceal Hode Bagillp I

File mame ASH_E.ECS

[# itivate node i achual eofigurshion Emesgency [0 I]jz QP Eb=cts I

[# Dysmmetic COB-D sbacalion in sccordancs mih Profis 301 Hodagad [OB-ID I'I?EE. Dbt

[ D Pt | an2 [Deacs lypn | Fregusncy Convestss Liehases
—Piadafivrsd Process: Data Objsct: IPDOE hon EDS 1k Achal pode—————

Obilds [PLOname = f+7amvsaE |

1400 recewe FOOT parsneler

100 Soanemé PO pevamebes__ T 7T T T

— PO0 mappeg methad
oz =

= Ao (o conhiguaed FOOs

Configurad PL0s -

FOC none  [Spwbabe Heme [CO6G [ Tuee [1Ada: I Len [0 Tyne [0Add [OLen
iccane FUOT  PDO_1400 W 0 4

tran s PO FOO_1800 s 1] ] 4

*

PO Contanc tapping.
POD Chamclenisiics...
Defire nem Recsive PRO...
Dl nas Transmit P00,
Dislte configursd PO
- Symbckcfans: |

You have configured now two PDOs containing two words each:
Transmit PDO: 1 word for the status, 1 word for the actual speed
Receive PDO: 1 word for the command register, 1 word for commanded
speed

Check that the baudrate and the node ID fit to the settings you have
selected on the Altivar. If the Altivar is the last node, activate the termination
resistor (switch on the Altivar's CANopen communication card).

Now save the Sycon project, import it into your PLC application and
download it into the PLC (same steps as described above).
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Appendix — Configuration of Altivar 58

For debugging and testing, open the TSX CPP 110 debug screen in PL7
and select the Altivar in the grid of configured nodes. In the right part of the
screen, you can see the two input and output words the Altivar is using.

You can start the motor when you put the sequence 6, 7, 15 into the
command register (1st output word) and a speed value into the second
output word. If the Altivar is in error, you must reset the Altivar first (128 in
the command register), then continue with the sequence 6, 7, 15.

The CANopen configuration of the Altivar 31 is described in a separate user
manual: Altivar 31, Protocol CANopen.
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Appendix — Configuration of Lexium

General- Lexium
communication
Wiring

General- Lexium
communication
PDO

The Lexium wiring can be made through an adaptator (AMO 2CA 001
V000):

screwed on the drive

and connected to the CANopen cable(s)
(This adaptator includes a line termination)

For any other type of wiring refer to the Lexium CANopen documentation
(available on “Motion tools” CD).

PDOs allow the implicit data management between the Micro or
Premium PLC and the Lexium drive (by read/write words in the PLC).

Lexium drives use two kinds of PDOs:
Predefined PDOs:
These PDOs are premapped in the Lexium with specific commands.
Ex : PDO 22 of this appendix is mapped with :
The request H6040 => Control word
The request H2060 => Current or speed setpoint
Free PDOs:
These PDOs are not mapped with specific commands, the configuration
will be done by the application. Free PDOs are not described in this
guide.

The PDOs are exchanged using predefined channels:
3 receiving channels* ( H2600, H2601, H2602 )
3 transmitting channels* ( H2A00, H2A01, H2A02 )

The maximum size for data is 8 bytes per channel

Owarview:

Communication LEXILIM FEpETE o Camminicatan
channels ane G & corfigursd using cllmmu_-ls...m_-. 2
carfigured using he the SyCon 1o Q;g?]-:lgri—-!; FL IIE;II'Igl |
SyiGon il L _WAR. acconding b
x the required FOO 1yps.
Framium Receive 1 —- PDO Ch1l M_‘ .
. —-' = LTI N
e s Receive2 | b= "1 PDO Ch2 -[
rr . par cha i
ﬂ, = a Receive 3 PDO Ch3 Lk
= - ag_,
ik i' W
8= | Transmitl [ PDOCh1 :
TSX CPP 100 Transmit 2 |7 hﬁ:m | PDO Ch2 1
- s Channe
Transmit 3 || | PDOCh3 | |z prive
WHDA wx
Exchangs
usirg TLhIy
acoording o
PLT
corfiguration

(*) Available on the LEXIUM with a version >= SV5.51
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Appendix — Configuration of Lexium

Lexium
communication
PDO 22

SyCon tool — Step 1
Insert Lexium Node

The PDO configuration will be done in 3 different steps:

1. PDO configuration with SyCon tool: definition of the channel, the
exchange, the size and the PDO used

2. CANopen configuration with PL7 tool: Database selection and definition
of Input/Output exchange variables

3. Lexium drive control through PL7 debug screen

In this example we will define the different steps to use the Receive PDO 22
on the channel 1.

When these steps will be done the drive values will be available directly in
the CPU variables (%6MW).

PDO 22 is used on the Receive 1 channel.

PDO 22 predefined configuration:
Control word
Current or speed setpoint

With SyCon, Insert the Lexium into the CANopen configuration:

e T}, —t Master
e VoD i
Aaser TSw CFP 110
L }"1 LEXIUM
W: {hes |} Wodks I (1]
Wik LEXIUMITD
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Appendix — Configuration of Lexium

SyCon tool — Step 2

Configuration of 1st
receive PDO

SyCon tool — Step 3
Configuration of PDO
parameters

mande Confiquration

Hode LE=IUMIZD Hode D |address| =]
Canc=l
Dascplion [LE=ILM Canfiguision Enoi —-—-—-—I
Canil Fromedt Hudz Brailla |
| Flerame LE=ILIM.EDS
[ Actiate node in aciudl corfigursdion Enaigecy CORID [158 OEE b=ty
¥ Automabc COED sbocston nacoordsrce wih Profis 301 Medegued COB4D 1652 Object
[Dece Pucfile | 402 v ope | Servo D i
— Predalirad Frocass Daia Obects IFDOE hon EDS lie Aolualnoge——
Dhjlde_[POC e Ve - |V|E.|:I.-'LE:-:]UM1 Fl =
00 Tal teosees POO paranad, 1 | -
1407 Zrdiecene FOC par FO0 mappiog metha d
1900 13t et POO) pevemneter [D53m va =]
130 Sd et FDO paamatan

Corfiguied

F Add bo conligued Pﬂﬂ@

Fiiv, > Wb [ e T e [0 Tma FiAaa Jilen

PO Conterks M sppino) 4

1zl 18zeive r

L1400 5T ueE

a 2
PO Chevacianslics...

Dielre new Repsvs FOO...
Delre new Transmit FDO...
Delatiz configured FOO

- Syl M ame

Select the 1°' receive PDO

Click on Add to configured PDOs
Select PDO name “1st receive PDO”
Click on PDO contents Mapping...

PWODNE

PDO Contents Mapping Object Index 1600

Define the length of this PDO (description of parameters to be exchanged)

(e

— Mapable Objects from EDS file ﬂ
Objlds  [Sublds  [Parameter [sccess -
W22 Position Read / Wiits Cancel |
22 2 Feed rate Read /wiite ||
2022 3 Type of motion in mation task Fead / Wiite
4 Trajectony Read / wWiite
|0 number of the mation task Fead / Wiite Append Dbiec! : )
Feed rate or current command Read / Wwiite
Actual walue 16/20 bitz resolution per Read x
—Mapped Object dictionary
Obj.ldx. |Sub.|dx. |F'arameter |S_l,.lmb0|ic riame -
6040 0 Corrol ward Objecte0401d:0 |
2060 i} Feed rate or current Object20601d=0
Delete mapped Object
-

1. Select the parameter to be exchanged

2. Click on Append Object
3. Click on OK

Note: In this example we describe a receive PDO configuration. To see the
status of the drive in the PLC you have to configure a Transmit PDO

additionally.
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Appendix — Configuration of Lexium

SyCon tool — Step 4

Define PDO value X
( ) Hoda LE=LIMITD Mo 10 fakvess| |2 QK
| Diesciiplion iNud&E Configurstion Eror
| Covrad Piolacal
| Rl nana LE=LIW EDE
| AcivEe node 0 aciusl conliguiaion Emergericy D080 11!I1
| . Bukcmatic COBMD slbesfion in accondence with Piodie 301 Hedeguard COBHD [1786
| [Derice Prfie | ar2 | Devics bige | e Diive
Hode LE=IUM1 71 Heode 1D 2
[asciplon Mocha?
Fredefived seppoted Objacts i the EOS (i
Ok [Gubda. [Paramete: | el e [
F Isk - 121 - achial ke |rmy chebaul value] mad anly
10 Tira of opesalion o0 cedul valual iaad ool ot
11 Exlsrided slatus lor rerami FD | chelaul valus] 1=ad arly -—J
I N v PO sk ) 0 aad /it
Fm " Add o Configured Obj
Coevigurad Dbjects automaticall viithzr whis Hode skatup sequerce 1
ity kb [Sub s [Paremete: [Chcasan Wabe [P0l Dricdog] =
Mmoo CoB-D 202 =
4 2 Traremiszion e F b
a3 Infibil liniez: 1 L
L= L | HNuarks: of mapred obyscts 2 W
=m Caiolrd weord BO0010 = - -
qem 2 Feed rate o1 cunenl command 020 ¥ +| | Dekia Conliouied Object |

1. Click on Object configuration

2. Select the “First receive PDO” of predefined object 2600 (refer to
general Lexium paragraph)

3. Click on Add to Configured Objects

Obpect Configurstion _ X
| Hiode LEXILM17D Mad= 1D 2 me
| Dexcrption Mode2 Canes
~Piaddfinad suppoited Objectz in the EDS fis A Filber
| [Dibi e (S e, [Petameten [Delautyalue [ome =] ﬁal =]
| 10 Time ol aperstion [y =k walue| read only

il Exparded stals b rars mi P00 [0 et walua| 1gad ok Crecimal

| 2500

2501 R R ]
| a i receive FOO sekect 15 iezad ¢ wile
[ lzam0 o|  Addio Configured Obiect: |
[ Conlguried Objeckz sutomaicaly satter vebule Node darbap sequence —
| |Obphiz [Fubdde [Parameter [Chocesen Y ahe [P0 Dihog] =

600 1 Cordred vaced E04000 0 M

i Fieeeedd v o cavan! oz AR A

X0 111 1eceive PO select g @ i

...| Cielele Configuied Dhech

1. Type “22” in “Choosen Value” of “1° receive PDO”
2. Clickon OK to validate
3. Save the configuration in “..\SyCon\Project\demo_lexium.co” file

You are now ready to start with the PL7 application.
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Appendix — Configuration of Lexium

PL7 tool — Step 1
Lexium configuration

In PL7 configure your TSX CPP100-110 configuration.

[ TSX 57453 [RACK O  POSITION O] B o ] 4
I Configuration ;I
’, Diesignation: PROCESSOR TSX P 67453
~ CHAMMEL1:
|CHANNELT | | T34 CPP 100-110 CAN OPEN PCMCIA CARD -
| CaNopen x| mast L]
— Bus start up Input= — Outputs
{ Maintain ' RAZ

% Automatic
" Semi-futamatic [bus alone]

. By program

Mo.of wards [ |32 ;

Indes of 15t zmw&h Eﬁ

Mo, of wards 20w |32 -

— Configuration load mods

v FLT

Transmiszion speed
SYMC Message COB-ID
SYMC Mes=age Period

Buto-Clear

Configuration size I 974 words

)
(/2\ — Watchdog
|s' """""" EeTectDatabase\ 1 IC:'.F'mgramFiIes'.SchneiderthCnnhF’mieM :
(* Activated
" SuCon ' Disactived
1 MEit s
128 — SyCon tool

|1IJU ms
IIZI

Bus configuration I

hilscher]

1. Click on Select Database to import the *.co file into PL7
(.\SyCon\Project\demo_lexium.co)

2. Default values are kept, Input/Output variables are configured in the

words below:

Inputs: from %MWO0 to %MW31 (not used, as no transmit PDO is

configured)

Outputs: from %MW32 to %MW63
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Appendix — Configuration of Lexium

PL7 tool — Step 2
Drive control through
debug screen

Use the debug screen to control your drive.

2 T5X 57303 [RACK 0 POSITION 0] H=1 E3
IDebug - l
Dizsignation: PROCESS0R TSH P 57303 Wersion: 5.0
’7 @DIAG...
[~ CHAMREL 1:
JcHanmeL 1~ | [TERERR 100 Can OPEN FOMCIS CARD =
| canopen | EEEE | @ DIAG..
— CAMopen Slaves stal — Data of CAMNopen =l Fe
— Inputs | —
Equipment Name Act. Life T.
LEXIUNM1700 Parameter Symbol Yalue Ijl
[
Ciutput valu, Ea
[ I— CIK” ’;" Bin { Hex + Dec‘
— Output
Farameter Symbol Yalue -
PETEr | 0
PIEEE] ] =
b4 il hd

— Slawe information
Mode B0: Status=08h, Addinfos 0002h, Profiles402, MadeSta

1] | i

— Request to send

FResponse received

— Tal

GIND.SIaues Pl A% inputs Rl 3w outputs Enter request I I_I
|0001 |u |3 1 _'I [
||
The debug screen shows that the CANopen communication with the Lexium

drive is running (ex "Status=08h" in the “Slave Information” field).

You can control the drive by changing the value of the output variables:

%MW32: direct access to the operating modes of the drive (control
word)

%MD33: direct access to current or speed setpoint
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Appendix — More than 4 PDOs required for a node

More than 4 PDOs
required for a node

How COB-Ids are
assigned

You can simply configure up to 4 PDOs per direction per node. When you
want to have more, some additional steps are required. This due to the
following:

COB-Ids for PDOs are in the range of 385 ... 1407 (hex 180 ... 57F). In
general, the user is free in the choice of the COB-ID for a given PDO. But
he has to take care to stay in this range and he should not use a COB-ID
twice. CANopen configuration tools normally provide an automatic COB-ID
allocation which is taking care of this.

Sycon is using the following algorithm which is in accordance with profile
301:

Node #1 Node#2 ... Node #127
(decimal) (decimal) (decimal)
1. TxPDO  16#180+Node-ID 385 3886 ... 511
1.RxPDO  16#200+Node-ID 513 514 ... 639
2. TxPDO  16#280+Node-ID 641 642 ... 511
2. RxPDO  16#300+Node-ID 769 770 L 895
3. TxPDO  16#380+Node-ID 897 898 ... 1023
3. RxPDO  16#400+Node-ID 1025 1026 ... 1151
4. TXPDO  16#480+Node-ID 1153 1154 ... 1279
4. RxPDO  16#500+Node-ID 1281 1282 ... 1407

As the COB-ID is determining the priority of a frame (the lower the ID is, the
higher the priority will be), this has the following consequence:

The first PDO of a node is more prior than the second or the third
Transmit PDOL1 is more prior than Receive PDO1, Transmit PDO2 is more
prior than Receive PDO?2, ...

The lower the node ID is, the more prior PDOs will be.
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Appendix — More than 4 PDOs required for a node

Steps to configure PDO5 Note that the range for COB-IDs allows each node to have 4 Transmit
PDOs and 4 Receive PDOs. A 5" PDO cannot get its COB ID automatically
as there are no more free numbers left.

Configure PDOS5 in the Node configuration screen of Sycon. The following
window opens:

5
@ Mo default COB-ID is available,

Please switch off the automatic COB-ID allocation
and enter the required COB-ID manually,

Disable the automatic COB-ID allocation (node configuration screen). Now
you can manually overwrite the COB-ID for PDO5, PDOS, ...

Use the following COB-IDs:

Transmit PDO 5, 6, ... in the range of 1664 ... 1759 (Hex 680 ... 6DF)
Receive PDO 5, 6, ... inthe range of 1761 ... 1792 (Hex 6E1 ... 700)

Now you can close the node configuration screen and save your project.

32/32



