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Comments

AN Applies to RightWON software version 1.7 and higher.

A Important Notice

It is recommended that users of CANopen systems upgrade to RightWON firmware version 1.7
or higher, since the following problems have been detected in earlier versions:

When multiple read requests for analog data on TPD02 to TPD04 data are launched

simultaneously, the variables may not refresh properly. Periodic or on-demand read
requests must be sequenced.

4-byte write requests (SDOs) do not execute properly. Commands affecting module
initialization, PDO assignments and mapping may not work properly.
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Introduction

Thank you for the trust you place in us, and congratulations for choosing the RightWON system
from Vizimax! For your satisfaction and the success of your projects, RightWON system has
been designed and manufactured to the highest quality and performance standards in the
industry.

1.1. Document scope

This document describes the installation and configuration of a CANbus-CANopen protocol in a
RightWON system using the RightWON Configuration Suite.

1.1.1. Other documents
For further details on the information in this document, refer to the specific manuals below:

Document No. Document Name

RWM000010-MA RightWON Configuration Suite - Manual
RWMO000011-MA RightWON Configuration Suite - Installation Guide
RWM000020-MA RightWON - Operation Guide

RWMO000050-MA RightWON Satellite - User Manual
RWM000080-MA RightWON Configuration Suite — Application Guide

1.2. Document conventions
To facilitate the reading of this document the following conventions are used:

e Menu/dialog controls and items are in bold, e.g. Options/Advanced settings..., as are
buttons, e.g. OK

e Names of Categories, Users, Sectors and Tags defined by the system integrators are in
italics, e.g. John Smith, Generator

e Application-specific items such as Sector, Tag, Category and User group begin with a
capital letter

e Hyperlinks are in blue

e The A\ symbol is used to raise the reader's attention.

1.3. Safety precautions

To ensure the safety of personnel and products, and to prevent the risk of accident, you must
strictly follow the cautions and warnings written on product labels, in the manuals and on the
RightWON product packaging.

To ensure proper operations of the RightWON product, read this manual in its entirety before
proceeding to the other stages of learning, hardware installation, configuration or operation.
Make sure that you fully understand the product and all information provided in this manual. For
further information or if you require assistance from Vizimax, write to our application engineers
or the Technical Support group at support@vizimax.com (certain fees and conditions may apply,
depending on the type of service requested).

© 2012 Vizimax, Inc. Vizimax 1
All rights reserved. WWW.Vizimax.com
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1.3.1. Warnings £\

RightWON products are not designed for safety management applications or as security devices.
Mishandling of this product could cause critical situations leading to personal, equipment or
property damage, network failure, loss of data, electrical shock, serious injury or even death. To
prevent such events from occurring:

Take all possible measures to ensure the security of your systems through the use of
appropriate equipment that meets the requirements of the application. This will help
preserve the integrity of your systems in the event of product failure or other external
factors.

To prevent the risk of explosion, do not use RightWON products in areas where
explosives are stored without taking appropriate measures as defined by the standards
and regulations in effect, obtained from the proper local authorities.

To prevent damage to electronic components, do not expose this product to open flame
or submit it to environmental factors that exceed the recommended levels.

Batteries may explode if they are not handled with care. Do not recharge, disassemble
or dispose of in fire. We recommend that you recycle these items by taking them to the
appropriate collection service.

1.3.2. Cautions AN

Make sure that RightWON products are managed by qualified personnel who have been
properly trained to install, configure and troubleshoot them.

Always configure and operate this product within the recommended technical
specifications and operating criteria recommended by Vizimax, as cited in this manual
and the other technical documents available.

Use homologated external emergency devices, including but not limited to: emergency
stop, emergency signaling, interlock and safety circuitry.

Properly connect and secure removable cables and connectors. Loose connections could
overheat and catch fire.

Protect all power supplies and connect to ground on the equipment using an appropriate
connection. Failure to protect and/or ground the equipment could lead to fatal electrical
shock.

Take all possible measures to prevent foreign materials from falling into the product
interior (liquids, flammable materials, metal objects, etc.).

Turn the equipment off and disconnect all sources of power before undertaking any
procedure whatsoever on the equipment.

© 2012 Vizimax, Inc. Vizimax 2
All rights reserved. WWW.Vizimax.com
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Managing the CANbus - CANopen Protocol

The CANbus is a bus used for reliable data exchange between peers on a serial communication
link. The following topics are covered in this document:

1- Introduction to the CANbus Protocol, defining a node, a CAN message, bus arbitration,
levels of implementation, and integration of the CANopen protocol in the CANbus.

2- Integrating the CANbus Protocol into the RightWON, including the interrelations between
the PLC IEC 61131-3 application, fieldbus manager, network management link and the
hardware.

3- CANbus Configuration Tutorial, describing the configuration settings and steps for
developing a CANbus application.

4- Advanced CANopen Protocol Management, including management and use of the
dictionary (SDO) to configure input/output modules, adding additional PDOs to the
CANopen configuration, and the description of an example project (CAN_PDO_Example).

2.1. Introduction to the CANbus protocol

CANbus is a serial communication protocol that supports real-time control of distributed systems
in an efficient manner. The protocol allows subsystems connected to the bus to exchange data
in turn. The bus consists of a single bidirectional channel that carries the messages. This
eliminates the need to use a point-to-point connection for each subsystem.

2.1.1. Node

A node is a peripheral device connected to the network that is able to communicate using the
CANbus protocol. Nodes can be added to a functional network without requiring changes to
existing nodes.

2.1.2. Message and message identifier (COB-ID)

Information is carried over the bus by means of a message (bit frame) in a defined format but
with variable and limited length. Each message has a unique message identifier that defines its
priority and contents (COB-ID: Communication OBject IDentifier). All nodes in a bus receive the
message, and each is able to interpret whether it is the intended recipient.

Since several systems compete for bus access, the message identifier is unique across the entire
network. To permit bus arbitration, each frame begins with the COB-ID message identifier.

2.1.3. Bus arbitration

As soon as the bus is free, any node connected to the network can send a new message. When
multiple nodes transmit a message simultaneously there is contention and data corruption. The
systems sending the messages resolve the contention using an arbitration system based on the
priority level contained in the message identifier. When contention occurs on the bus, lower
priority stations stop transmitting. The messages are retransmitted by the stations when the
bus becomes free again.

2.1.4. Implementation levels

The RightWON supports the CAN 2.0 A and CAN 2.0 B specifications of the CAN in Automation
organization (www.can-cia.org). CAN implementations designed in accordance with the

© 2012 Vizimax, Inc. Cizimax 3
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CAN 2.0 A or CAN 2.0 B specification can communicate with each other as long as they do not
use the extended format.

For further details, consult the site http://en.wikipedia.org/wiki/Controller_area_network.

2.1.5. CANopen protocol features

In the RightWON, the CANbus driver is used to manage CANopen subsystems. CANopen is an
application protocol in a layer above the CANbus protocol. CANopen addresses the details and
functions specific to the CAN implementation. It offers different ways to access the data in the
object dictionary: Service Data Object and Process Data Object.

The CAN in Automation organization (www.can-cia.org) provides further information on the
CANopen protocol. In addition, the following document is an excellent reference for
understanding this protocol:

www.nikhef.nl/pub/departments/ct/po/doc/CANopen30.pdf

2.1.5.1. Object Dictionary (OD)

An object dictionary defines, for each input/output of a node, information on the format of the
data and how to access it. A dictionary entry is accessed by defining its unique index and sub-
index [index, sub-index].

2.1.5.2. Service Data Object (SDO)

The SDO provides access to input/output parameters of a node included in the object dictionary.
The CANopen slave responds by sending the data parameters or by confirming a write to the
OD. Requests are sent with a lower priority identifier than data messages received from the
nodes.

2.1.5.3. Process Data Object (PDO)

The PDO is used to transfer real time data such as control and status information for an I/O
module. The PDO accesses the data value in the OD by defining its [index, subindex]. The
request is made through a message (RPDO) that is received by all nodes on the bus. This allows
all nodes on the bus to read the requested data at the same time. The destination nodes for the
message transmit the requested information (TPDO) over the bus to the network master.

A PDO permits putting one or more fields of the OD into a single short message. A PDO contains
from 0 to 8 bytes of data. For example, a PDO can transfer up to 64 binary data values or 4
analog data values with 2 bytes each.

2.1.5.4. CANopen NMT message

NMT messages are used to send commands that change the node status (e.g. start and stop
node commands). The commands can be sent to a single node or all nodes on the bus. All
CANopen slaves evaluate the incoming NMT commands, but only one NMT master is active and
can send NMT commands.

A node can be in four possible states:

e Started: Nodes send a Boot-up message to the network master to indicate that the
devices have been registered and are ready to operate. The node then enters pre-
operational mode automatically.

e Pre-operational: In this state only SDO messages, error control messages and NMT
commands are permitted.

e Operational: All types of messages are permitted (NMT, SDO, PDO, error control).

e Stopped: Only communication through NMT commands is permitted between the node
and the network master. Node monitoring is also allowed.

© 2012 Vizimax, Inc. Sizimax a
All rights reserved. WWW.Vizimax.com
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The following NMT commands are available for changing the state:

1- Start: Initializes one or more nodes.

2- Pre-operational: The node(s) enter pre-operational state.

3- Stop: Stops communication between the node(s) and the network master.
4- Reset: Resets node parameters in the OD to their default values.

See the section “Creating a CANopen NMT message” for further details.

2.1.5.5. Error control

Error control allows the network master to assess whether the CANopen slaves are operating
properly in the network. There are two types of error checking: heartbeat and node monitoring
(or “guarding”).

o Heartbeat: The CANopen slave periodically sends a message to the network master
indicating its presence and heartbeat status. The time period is configured in the OD and
the master must receive at least one heartbeat message during this period. The master
then evaluates whether the node is functioning properly and is in the correct network
state.

¢ Node guarding: Node guarding permits verifying whether the node is still operating in
the correct network state. The master requests an error control message from the
CANopen slave via a remote CAN frame ("Remote Transmit Request”). The slave
responds with a CAN data frame that contains its current NMT state.

2.1.6. CANopen system support

The RightWON supports most CANopen controllers offered by input/output system
manufacturers, such as:

¢ Phoenix Contact CANopen Bus Terminal, IL CAN BK-TC-PAC (32 TPDOs, 32 RPDOs)

e Wago CANopen Fieldbus Coupler, 750-307 (5 RPDOs, 5 TPDOs) and 750-337 (32 TPDOs
and 32 RPDOs)

e Wieland Bus coupler unit RICOS TP BC-CANOPEN, 83.039.0120.0 (5 RPDOs, 5 TPDOs)
e Many other products.

By default (without configuration), CANopen controllers that comply with the DS401
specification support 4 PDOs for input to the RightWON (TPDO1 to TPDO4) and 4 PDOs for
output from the RightWON (RPDO1 to RPD0O4), each with a maximum of 8 bytes. These PDOs
are used to transport data between the RightWON and the inputs/outputs. TPDO1 is

© 2012 Vizimax, Inc. Sizimax 5
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automatically assigned to the first 64 digital inputs found to the right of the controller, while
RPDO1 is automatically assigned to the first 64 digital outputs. TPDO2 to TPDO4 are assigned to
the first analog inputs (12 inputs, or 4 per block) while RPDO2 to RPDO4 are assigned to the
first 12 analog outputs. Note that the concept of transmission (TPDO) and reception (RPDO) is
viewed from the CANbus coupler connected to RightWON.

PDO Identifier Usage

(hexadecimal)
TPDO1 181 Max. 64 digital inputs
TPDO2 281 Max. 4 16-bit analog inputs (1-4)
TPDO3 381 Max. 4 16-bit analog inputs (5-8)
TPDO4 481 Max. 4 16-bit analog inputs (9-12)
RPDO1 201 Max. 64 digital outputs
RPDO2 301 Max. 4 16-bit analog outputs (1-4)
RPDO3 401 Max. 4 16-bit analog outputs (5-8)
RPDO4 501 Max. 4 16-bit analog outputs (9-12)

For further details refer to the section "PDO addressing and assigning additional PDOs to a
node”.

2.1.7. Function of PDOs associated with digital inputs/outputs

The following figure illustrates the mapping of RPDO1 associated with the digital outputs of a
CANopen node. Since the RPDO contains 8 bytes, it can be associated with up to 64 Boolean
variables. During automatic configuration of a node, the outputs are assigned in the order they
are found to the right of the CANopen coupler. Assignment starts from bit 0 of the byte (0) to
bit 7. When more than 8 digital outputs are found, they are assigned to the following bytes until
the block is full.

RPDO1 Bit
Digital Outputs I
l7[6][5]4[3[2]1[0]
Output module position
closest to the CANOpen
I/0 coupler Out2 | Outt (])_
2 «— Offset
3
4
5
Output module position Outoa g
farthest from CANOpen RN ———
u igitalOu .
1/0 coupler Out2 bDigitalOut02 Byte in
messsage
Out64 bDigitalOut64
© 2012 Vizimax, Inc. Sizimax 6
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The following figure illustrates the mapping of Boolean variables bDigitalOut%% to the first 16
outputs of RPDO1 with COB-ID equal to 201. The corresponding bit of the RPDO is designated
by the index offset.bit.

B 201 (4] - Digital out ta Hode 1 - RPDO1
0.0 bDigitalOuton
0.1: bDigitalOutDz
0.2 bDigital0 w03
0.2 bDigitalOut04
0.4: bDigitald w05
0.5 bDigitaldut0s
0.6 bDigitalOutdy
0.7 bDigital0ut0s
1.0: bDigitalOut03
1.1: bDigitalOut10
1.2 bDigitalOut11
1.2 bDigitalOut12
1.4: bDigitalOut13
1.5 bDigitalOut1 4
1.E: bDigitalOut15
1.7 bDigitalOut16

For example, the variable bDigitalOut11 is associated with offset 1, bit 2 (1.2) of RPDO1.
—anable

Symbal Il:uDigitaIElut'l'l |

000000 OOOOOOCOODOD

' Data exchange

Ofisst  [1 Size  [ai =l
Bit: |2_ Farmat: IBit j
[ Big endian

Note that mapping of digital inputs is carried out in the same way as for digital outputs, except
that they are assigned to TPDO1 instead of RPDO1.

2.1.8. Function of PDOs associated with analog inputs/outputs

The following figure illustrates the mapping of TPDO2 associated with the analog inputs of a
CANopen node. Since the TPDO contains 8 bytes, it can be associated with a maximum of 4
integer variables. During automatic configuration of a node, the 12- or 16-bit analog inputs are
assigned in the order they are found to the right of the CANopen coupler. Assighment starts
from bytes 0 and 1 (offset 0), then continues with offsets 2, 4 and 6 until the block is full.
Additional analog inputs are automatically assigned as required to TPDO3 and TPDOA4.

© 2012 Vizimax, Inc. Sizimax 7
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TPDO2 Bit
Analog Inputs (must be 0)
Output module position | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
closest to the CANOpen
I/O coupler 0
iAnalogin01 1
. 2 4-—
iAnalogIn02 3 Offset
. 4
iAnalogin03 5
Output module position 6
farthest from CANOpen iAnalogin04 v
I/O coupler )
Byte in
messsage

The following figure illustrates 4 variables (real numbers) assigned to the first 4 analog inputs of
the CANbus coupler at node 1 (TPDO2). Although the data of the TPDO are divided into four 16-

bit signed integers, variables of any type may be linked to the PDO since the CANbus driver
converts the data.

B4 231 (3] - Analog in 1-4 from Mode 1 TRDO 2
2 0 rhnaloginl
3 2 ¥naloglng
O 4 rhnaloglnd
3 E idnaloglng

In addition, the driver supports data scaling. In the following example, an analog input from a
Phoenix Contact IB IL AI 2/SF module converts 4-20mA to a rough number between 0 and

30000 (Signal Min and Max). The variable associated with the input will range from 0 and
100.00 (Range).

FRange

ID Range |1 oo.oa
Signal kin: IEI Signal bdax: ISDDDD

2.1.9. Updating digital and analog outputs

The RightWON supports 3 methods for updating digital and analog outputs:
1- Change of value
2- Periodic dispatch

3- Dispatch on demand

© 2012 Vizimax, Inc. Sizimax 8
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2.1.9.1. Update through change of value

In this mode, the entire RPDO is sent by the
RightWON to the CANopen coupler when any
variable assigned to the RPDO is changed. To
prevent congestion of the CANbus due to
changes that occur close together, the
minimum period defines a wait time in
milliseconds before sending the block when a
value changes. The maximum period forces a
periodic refresh of the outputs even if no value
has changed. This update method is
commonly used for digital outputs.

2.1.9.2. Periodic update

In this mode, the entire RPDO is sent by the
RightWON to the CANopen coupler according
to the specified period. This is the mode most
commonly used to update analog outputs.

2.1.9.3. Update on demand

x|

D escription: IDigitaI out to Mode 1 - RPDOA

Ok I

Cancel I

—Meszage

1D: 2m [ RTR

Length: |4_ [bptes)

~ Mode

" Received

 Sent periodically

" Sent on request [one shat)
@ Sentan change of data

tin period: I'I oa [mz]
Max penod: IEDDDD [ms)

 Initial data [hexadecimal)

Descriphion: IAnang to Mode 1 RPDO2

—Meszage

1D: am [~ RTR

Length: IS_ [bytesz]

~ Mode

" Received

& Sent periodicaly

© Sent on request [one shot]
" Sent on change of data

Idin period: 100d [rns)

I ax period: ID [rniz]

r~ Initial data [hexadecimal]

In this mode, the entire RPDO is sent by the RightWON when the associated request is

activated. The driver resets the request to 0 after processing. This request is associated with the

data block by configuring it as a diagnostic/control exchange rather than a data exchange.
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MY 2103 to Mode 1 RPDO3 X
r~ Yariabl I
ariable i
[ Message Symbol | ETEERIIE |
1D: 4m [~ RTR Cancel |
: g
Lenggt I_ lizs] " Data exchange
— Mode Offget: ID Size: Bit i
" Received Bit: ID Formmat |t -
 Sent periodically P i )
& Sent on request [one shat) b [Big|endiar
 Sent on change of data
Min period: IEI [ms] & Diagnostic / Contral
I aw period: IEI [mnz) Info: ISend meszage [command) j

B+ 401 [2) - Analog to Mode 1 RPOO2
& O rénalogOut0d
@ 2 rAnalogluts Range I Range I
3 4 rénalogOutls
2 E rénalogOutd? I I
O bSendRPDOZ

Signal Min: Signal Mawx

2.1.10. Updating variables from the digital and analog inputs
The RightWON supports 3 methods for updating variables from the digital and analog inputs:

1- By event
2- By RTR request
3- By SYNC request

2.1.10.1. Update by event

Update by event is the default method used for digital inputs. Whenever the CANopen coupler
detects a change in one of the inputs associated with TPDO1, the block is sent to the CAN
controller. Note that a large number of events can overload the communication bus.

The event-based operating mode is configurable bit by bit for each digital input in the system.
In addition, this operating mode can be used for analog inputs by defining deadbands and/or
limitations. Configuration of event-based operating modes requires advanced programming
using SDO requests, or parameter settings carried out using a CANopen configurator (see
“Configuring the CANopen controllers”).

2.1.10.2. Update by RTR request
Update by RTR (Remote Transmission Request) is the method most commonly used to read

analog inputs. It involves a query generated by the RightWON requesting the CANopen coupler

to send the corresponding TPDO. It is somewhat like a polling request. As in the case of
updating outputs, this request can be configured as a periodic dispatch or a dispatch on
demand.

© 2012 Vizimax, Inc. Sizimax
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x|
= (] I
B 281 (0] - Send RTR Mode 1 - TRDOZ DI=Eledelilalyll S =nd BTH Mode 1 - TPDOZ
B EJ4 281 (4] - Read TPDOZ an Made 1 Cancel _|
E & [ rdnalogind —Meszage
m 3 Z hnalogind 1o 201 [~ RTE
& bRecFlagl
@ Length: IU_ [bytes]
&2
— —Mode
+
: [}\) " Received
' Sent periodically
£~ Sent on request [one shot]
— " Sent on change of data

Min periad: 1000 [ms)

b aw period: IEI [mg)

r— Initial data [hexadecimal]

2.1.10.3. Update by SYNC request

Update by SYNC request permits synchronizing data dispatch with the message initiated by the
RightWON. A single SYNC message can trigger the automatic sequential delivery of all TPDO
objects from the coupler or the simultaneous sampling of inputs. Configuration of this operating
mode requires advanced programming using SDO requests, or parameter settings carried out
using a CANopen configurator (see “Configuring the CANopen controllers”).

2.1.11. Configuring the CANopen controllers

Configuring extended I/Os beyond 64 digital inputs (TPDO1), 64 digital outputs (RPDO1), 12
analog inputs (TPDO2 to TPDO4) or 12 analog outputs (RPDO2 to RPDO4) requires configuration
of the CANopen controller. This configuration permits assigning input/output modules to the
PDOs. Several CANopen configuration software programs are available from input/output
hardware suppliers. However, some specialized editors offer CANopen configuration and
verification software. To this end, the CANopen ConfigurationStudio
(http://www.ixxat.com/canopen_configurationstudio_en.html) and CANopen Magic Pro
(http://www.canopenmagic.com/peak/professional.htm) are excellent work tools.

2.1.12. PDO addressing and assigning additional PDOs to a node

According to the CANopen protocol and the DS401 specification, the COB-ID message identifier
contains 4 function code bits that designate the object type (NMT, TPDO1, RPDO3, TSDO, etc.)
and 7 address bits that designate the node. Address 0 designates all nodes.

The PDO identifier consists of the base address added to the node address. PDO base addresses
for node 1 are illustrated in the following table. From this table, TPDO1 on node 3 would be
equal to 183, and RPDO4 on node 5 would be equal to 505.

© 2012 Vizimax, Inc. Cizimax 11
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PDO Identifier Usage
(hexadecimal)

TPDO1 181 Max. 64 digital inputs

TPDO2 281 Max. 4 16-bit analog inputs (1-4)

TPDO3 381 Max. 4 16-bit analog inputs (5-8)

TPDO4 481 Max. 4 16-bit analog inputs (9-12)

RPDO1 201 Max. 64 digital outputs

RPDO2 301 Max. 4 16-bit analog outputs (1-4)

RPDO3 401 Max. 4 16-bit analog outputs (5-8)

RPDO4 501 Max. 4 16-bit analog outputs (9-12)

The basic protocol defines only PDOs 1 to 4 for designating data objects. Therefore, any
additional data must be assigned to unused identifiers in the network using the CANopen
configurator (e.g. the PDOs of another uninstalled node). Following is an example assigning
additional PDOs for node 1 using the uninstalled PDOs of node 2:

PDO Identifier Usage
(hexadecimal)

TPDOS5S 182 Max. 64 digital inputs

TPDO6 282 Max. 4 16-bit analog inputs (1-4)

TPDO7 382 Max. 4 16-bit analog inputs (5-8)

TPDOS8 482 Max. 4 16-bit analog inputs (9-12)

RPDO5 202 Max. 64 digital outputs

RPDO6 302 Max. 4 16-bit analog outputs (1-4)

RPDO7 402 Max. 4 16-bit analog outputs (5-8)

RPDOS8 502 Max. 4 16-bit analog outputs (9-12)

The section “"Adding more PDOs to a CANopen configuration” describes how to add other PDOs
to a node (CANopen coupler).

© 2012 Vizimax, Inc. Sizimax 12
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Integrating the CANbus Protocol into the RightWON

Each RightWON CPU (RWU 010000) has one CANbus port. The CANbus operating mode in a
typical application is illustrated in the following figure. All data carried by the CANbus protocol
translate into variables in the PLC IEC 61131-3 application. Thus the protocols are managed
from the fieldbus manager under the supervision of PLC automation programs. The fieldbus
manager exchanges the variables between the CANbus driver and the PLC application.

Analog
Inputs

Binary | Control
inputs | outputs

(- -7 c,Trsz?l lRe — ‘& ‘T _____ I
: I : { Local Os 9 ‘ :
| e )| e |
| |1EC81850 Sorver Stack % |  DNP3 Master Stack I | ‘ DNP3 Stave Sl.s«.h. :s, Modbus/CANDUS & Ll
I: Link @ Ligk @ : l Lipk @ Link S :
: u.m;.v-v P Hardware | : Ham}.m r Hardware T I
| ' !

Master l © ¢
Physical media
61 INFS XTUTIUNNCALOr

1EDs or
¥ Remote 'Os

Binary INpuls i
ANSIOG INPULS e

Contol OUIpULS waife—
ANNIog OUIPULS if—

RightWON units support the CANopen protocol through the CANbus driver configured with the
Drivers I/O configurator # . The logical link between the physical port in the RightWON

hardware configuration ¥ and the CANbus driver is managed by the CANbus communication
link. This link is configured by the Link manager in the Network Configurator &.

3.1. Configuring CANopen I/0s

RightWON binary and analog variables contain data to be exchanged with the modules of a
CANbus node. The variables are assigned to RPDOs and TPDOs through configuration of the
CANbus driver.

In hierarchical order, the integrator must define:
1- The CANbus communication link with the network manager.

2- The CANbus configuration that integrates the CANbus driver with the application loaded
in the RightWON.

3- The CANbus port used to establish communication with devices connected to the
RightWON. This is where network throughput is defined.

© 2012 Vizimax, Inc. Cizimax 13
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4- Requests for the exchange of data, commands and control with the nodes.

5- If applicable, the variables associated with data and control exchanges at a lower level.

CAMN buz

& Port [125Kbs] CAN-1.Cann-1 - R CPU CAMbBus
¢ 000 (2] - CAMopen MMT - Start - Al nodes
B 000 [2] - NMT command - Reset all nodes
E» 181 (0] - Poll node 1 for TRODO
B4 131 [8] - CANopen Slave 1 - TPDO

0.0 bDigital nput0l

0.1: bDigitall nputD2

0.2: bDigitall nput03

0.2 bDigitall nput04

0.4: bDigital nputds

0.5 bDigitall nput0E

0.6: bDigital npotd?

0.7 bDigitall nput0s

COCO0COOD

For CANbus-CANopen implementation, refer to "CANbus Configuration Tutorial”.

.
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CANbus - CANopen Configuration Tutorial

To configure the CANbus, carry out the following steps:
1- Create a new RightWON project
2- Add and configure a CANbus link in the network configurator
3- Add the CANbus protocol driver to the RightWON configuration
4- Insert and configure a port

5- Create the TPDOs and RPDOs for data exchange between the RightWON and the
CANopen coupler

6- Configure the PDO exchange mode between the RightWON and the CANopen coupler
7- Create periodic RTR requests to return the analog and digital inputs

8- Insert the variables into the PDOs

9- Insert and configure a CANopen NMT message

10-Start the nodes with the pStartup program

11-Launch the project

The CAN_Tutorial project contains a program based on a CANopen coupler with 16 digital
inputs/outputs and 4 analog inputs/outputs.

4.1. Creating a new RightWON project

To create a new RightWON project, refer to the manual "RWM000080-MA-en, RightWON -
Application Guide”. As a minimum, the project must include the RightWON configuration in the
fieldbus configurator.

4.2. Adding and configuring a CANbus link

To use the CANopen I/O modules you must add a CANbus link to associate the hardware with
the CANbus driver.

@ Consult the manual "RWM000010-MA-en, RightWON Configuration Suite - Manual” for
more details on the RightWON network configurator.

1- In the RightWON configuration accessed from the IO Drivers window, double-click on
Network.

B4 RightwON
B Hardware

Remate

2- In the network configurator, right-click on Links. Select Add Link, then click on CANbus
Link Layer.

Network Configuration

El 2 RWNT RightWON Network Configuration

&l
ST o Ethemnet Link layer k
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3- If the project has only one CPU without an MCU, the association between CANbus link
and hardware is carried out automatically. If the project has one CPU with one or two
MCUs, the CAN link must be paired with the adapter on the CPU or the MCU that is used

for communicating with the CANbus IEDs. To do this, carry out the following steps:
a. In the navigation area, select CAN-1 under the Links section.

b. Next, in the work area, select the CAN-1 adapter in the Adapter to use section.

4- Click OK.
Metwork Configuration
Bl 8 RWNT RightWON Metwork Configuration Link Configuration {CAN-1)
Bl | gy Links _—
3.a e can-1 CANbus Link layer The Link Configuration provides the various parameters required for the selected Link.
= Services I CANbus Link layer j Choose a configuration from the drop-down

. menu. Thig will gelect s Link that you can
STRATON STRATON Service configure for your specific needs.

| WEE Web Service

I SMTP-1 eMail Sarvice Lirk Control Parameters
¥ Enabled The CANbus Link has no configurable parametars.
Debug Trace Level
I MNone j

Adapter to use

A RWHW,/ Units/[CPUT/2

= cPU
Pluglns 3.b
=] Adapters
CAN-1

Connections

Keyﬂ:odel Name I I
Conn-1  CaNbu...

4 d OK ; b Cancel

a\y

4.3. Adding the CANbus protocol driver
To add the CANbus protocol to the RightWON configuration, carry out the following steps:

1- In the work area, double-click on Fieldbus Configurations.
2- In the IO Drivers window, click on the Insert Configuration icon.
3- Select CANbus from the list, then click OK.

«f s
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S STRATONM - CANbus.W5L

File Edit Wiew Insert Project Tools Window Help

AN = REANE NI REENE N = | @ #5 |[canTutora I e AR S A

BRightWON Projects\CAN_Tutor P Configuration
-4 Rightw/ON o
r~ Choose a configuration
ok I
(AI]
5 L Cancel |

1eldbus Configurations
@ Binding Configuration

-2 Global defines
: ﬁ Wariablez

-g

b
1N H
— 3
E S LAN Upen
g DNP3
=4 Ehernet /1P
5 IEC 61850
— MODEUS
g+

4- In the IO Drivers window, double-click on CANbus to edit the driver parameters (see
“CANbus driver setup”). This configuration is not required in the tutorial.

D:\RightWON Projects\CAN_Tutorial - 10 Drivers *

E - CAN bus M ame: | w=tio=
a ﬂ Right'w/OM Application FIFO= size 0 IE _:|
“H
ik
5- After you add and configure the CANbus driver, you must add and configure the physical
CANbus port.

4.3.1. CANbus driver setup

The “Application FIFOs size” parameter must be adjusted to a minimum of double the
number of simultaneous requests, programmable with the CanRcvMsg and CanSndMsg
functions, when used. This FIFO (First In First Out) stack manages the storage of requests
generated by the application and those sent on the bus. For example, during a single controller
cycle, several requests could be generated simultaneously and stored in the FIFO until the bus is
available and ready to exchange a new message. The more requests there are and the faster
the exchanges are made, the larger the FIFO should be defined.

When the CANbus driver is entirely managed by the fieldbus configurator, the FIFO is not
required and can be left at 0.

D:ARightWWON Projectsitest\CANOpen - 10 Drivers *
-] CAM bus Narme | Walue

Eﬁ-; Port [128kbs] CaM-1.Conn-1 - Bwl CAM port | Application FIFOz size 16

=

T :

g I 6 Copanime T Towes
i B

----E‘ 281 [8] - CAMopen Slave 1 - TRDOZ2

E-B 201 (8] - CAMapen Slave 1 - RPDOT Propeties | Value

Application FIFO s size

Cancel

diiy

E_ @ 0.0 bDigtal0utCANDpenD0]
Q ~-E 0.1: bDigitalOutCAN O pend02
T i L@ 7.7 bDigtalDutCANDpenis4 Help
&5 B 307 (8) - CANopen Slave 1- RPDO2
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@ On startup, a common cause of data loss is FIFO overflow or an excessive flow of
messages with respect to network capacity. Increasing the FIFO size will solve the
problem in many cases.

4.4. Inserting and configuring a port

1- In the IO Drivers area, select CAN bus and execute the command Insert a master/a
port... %

Do propcincan_Tutord o port X
E Cak bus

2 4 RightwON OF. |

Baudrate: [125 [Fbiz)

"B Cancel |
= Sethings: IE.&N-'I.EDnn-'I

B Descriptian: |Hw CPU CaMbus

5

i % CaM 208 i~ CaM 2.0B

gt

2- The CAN Port configuration window appears. Enter the following data:

Baudrate: Communication throughput rate on the CANbus. All nodes in the network
must communicate at the same throughput rate. For most CANbus controllers, this rate
is set with DIP switches. The rate depends on the length of the network and type of cable
used, as indicated in the table below. A shielded twisted pair cable with an impedance
between 108 and 132 Ohms is recommended.

Throughput | Length
1000 Kb/s 30m

800 Kb/s 50m

500 Kb/s 100m
250 Kb/s 250m
125 Kb/s 500m

Settings: Enter the address of the CAN communication link defined in the network
configurator, usually CAN-1.Conn-1 which refers to the link for the CANbus controller
integrated into the CPU RWU010000 (in case there is no MCU). See “Adding and
configuring a CANbus link” for details.

Description: Enter a name for the connection that is meaningful to your application.

CAN 2.0A/CAN 2.0B: Enter the protocol compatibility level required for IEDs connected
to the bus.

e Standard CAN or CAN 2.0 A, with an object identifier encoded on 11 bits, which
theoretically permits accepting up to 2048 types of messages (limited to 2031 for
historical reasons).

e Extended CAN or CAN 2.0 B, with an object identifier encoded on 29 bits, which
theoretically permits accepting up to 536 870 912 types of messages. At the
request of the SAE, which is the source of the 11939 standard.

Verify compatibility with the I/O manufacturer. If in doubt, choose the CAN 2.0A
protocol.

© 2012 Vizimax, Inc. Cizimax 18
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3- To create the port, click OK. Once the port has been added, you must create the PDOs

required for data exchange with the CANopen coupler.

4.5. Creating the TPDOs and RPDOs for data exchange

The Add a CANopen slave... menu permits defining the PDOs, SDOs and Heartbeat messages
that are exchanged between the RightWON and the CANopen coupler.

The following steps create the TPDOs (Coupler - RightWON) and RPDOs (RightWON - Coupler)

that are required to exchange the input/output data.

1- In the navigation area, click on Fieldbus Configurations to access the IO Drivers
area. Select the CANbus Port and right click to select Add a CANopen slave...

mo | | E D [ g e

L 0t (125K bs) CAN-1
¥4 RightwON

D:ARightWON Projects\CAN_Tutorial - 10 Drivers *
B CAM bus

Mame

& E

-

[ mp Ee O

tezzage (D

| Length

Properties...

Clear

Find...
Find Mext

Insert Configuration...

Insert Slave/Data Block...

Sort symbals

Grid Ctrl4G

Add CAMNopen MMT message. ..
Add a CAMopen slave...
Import DBEC configuration. ..

2- The CANopen slave configuration window appears. Configure the parameters according to
the following information.
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S

Mode

—SD0s

[~ 55D0 (sent by STRATON to the node)
¥ Declare message variables

[ C5DO (sent by the node)

¥ | Declate message varishles

Heartbeat
[™ Receive node heartheat and status

[V | beclare message variables

E CaN bus
a2 a5 Port [125Kbs) CAN-1.Conn-1 - RWCPL CAMbu
-8 4 RightwON
B
g
¥
€2
g
Meszage ID | Length | Mode
4|
{I >| CANCpenlD 1O Drrivers 500 CMDS pStartup
Build

Declare message variables

Prefix: I Co_1

Mode ID: |1 'I
Cancel |
~PDOs
Len Len

¥ TPDO1 |s vI ¥ RPDO1 IS vI
¥ TrDOZ |s vI ¥ RPDOZ IS vI
[ too3 [z - [ reoO3 [z -
[ TrDO4 [ = [~ RFDO4 |3 vI

In the NODE section:

Node ID: Select the address of the node based on your CANopen coupler (1 to
127). Address 0 designates all nodes; do not use.

Under PDOs ("Process Data Objects”), check the PDOs that are required for data
exchange:

M TPDO1:
coupler.

M TPDO2:
O TPDO3:
O TPDOA4:

¥ RPDO1:
coupler.

M RPDO2:
O RPDO3:
O RPDO4:

For each PDO:

PDO associated with analog inputs 1 to 4 on the CANopen coupler.
PDO associated with analog inputs 5 to 8 on the CANopen coupler.
PDO associated with analog inputs 9 to 12 on the CANopen coupler.

PDO associated with analog outputs 1 to 4 on the CANopen coupler.

PDO associated with analog outputs 5 to 8 on the CANopen coupler.

Len: The message length, from 1 to 8 bytes. A length of 8 bytes can carry 64
digital inputs/outputs or 4 16-bit analog inputs/outputs.

3- To create the PDOs, click OK. You should create the number of PDOs needed to acquire
all analog and digital inputs and update all digital and analog outputs. After these steps,
the content of the configurator looks like the following figure.

PDO associated with a maximum of 64 digital inputs on the CANopen

PDO associated with a maximum of 64 digital outputs on the CANopen

PDO associated with analog outputs 9 to 12 on the CANopen coupler.
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DARightWON Projects\CAN_Tutorial - 10 Drivers *

E CaM bus
2 & Port (125Kbs) CAM-1.Cann-1 - R CPU CANbus
] B4 131 (3] - CANopen Slave 1 - TPDO1
B B4 281 (9] - C&Mopen Slave 1 - TPDOZ
- Br 201 (3] - CANopen Slave 1 - RPDON
E_ Er 201 (3] - CAMNopen Slave 1 - RPDOZ2
O 4 RightwaN

4- After creating the PDOs, you must configure the data exchange modes between the
CANopen coupler and the RightWON.

4.6. Configuring the PDO exchange modes

Once the PDOs have been created you must configure how they are to be exchanged with the
CANopen coupler:

e Digital outputs (RPD01)

¢ Analog outputs (RPD02 to RPD04)
e Digital inputs (TPDO1)

e Analog inputs (TPD02 to TPD04)

For further details, refer to the sections “Updating digital and analog outputs” and “Updating
variables from the digital and analog inputs”.

To configure the PDOs, double click the desired PDO from the IO Drivers window. Configure the
window that appears as follows in the next sections.

To acquire the analog and digital inputs you must also create periodic RTR requests that return
information to the RightWON periodically.

4.6.1. Digital outputs

Digital outputs (RPDO1) are usually sent to the coupler on changes of state. Set the minimum
period to 100 ms (to avoid saturating the CANbus from successive changes of multiple outputs)
and the maximum period to 1 minute (in case problems arise).
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5
E Cak buz
o 2= Port (125Kbs) CAM-1.Conn-1 - B CPU CAMbus o _ _ g I
). B4 181 [8) - CANopen Slave 1 - TPDO1 Ll ol ICA M open Slave 1 - RPDO1T
E 4 281 (8] - CANopen Slave 1 - TPDO2 Loz |
= B+ 201 (8) - CAMopen Slave 1 - RPDO1 r Mezzage
A B+ 301 (8) - CAMopen Slave 1 - RPDO2 ID: 201 I RTR
e E» 181 (@) - RTR for TPDO
i B» 281 (0)- RTR for TPDO2 Length: IB_ [bytes]
@5 E-f¥ Rightw/ON
T ~ Mode
Bt " Received

" Sent periodically
{~ Sent oh request [one shot]
' Sent on change of data

tin period; I1 na [mz)
tax period: IEIJIJDD [mz]

r Initial data [hexadecimal]

4.6.2. Analog outputs
Analog outputs (RPDO2 to RPDO4) are usually updated periodically (e.g. once per second).

D:\RightWON Projects\CAN_Tutorial - 10 Drivers =
i=: CamM bus M arne | “alue
a & Port [125Ebs) CAMN-1.Conn-1 - By CPU Cakbus Meszage D am
J B4 181 (9] - CAMopen Slave 1 - TRPDOT Length g
B B4 231 (3] - CANopen Slave 1 - TPDOZ tode Sent - periodic
- Br 201 (3] - CAMopen Slave 1 - RPDOT kin. period 1000
ﬁ =Ll 201 [3] - CAMopen Slave 1 - RFDOZ M aw. penod 1]
E» 181 (0)-RTR for TPDO RTR K
— B 231 (0)- RTR for TPDOZ Data
oy ﬂ Rightw/O M Dezcription CaMopen Slave 1 -RPDO2

4.6.3. Digital inputs

Digital inputs (TPDO1) are updated by event, and are therefore automatically returned to the
RightWON by the coupler. The TPDO1 block is used for data reception, and requires no
configuration.

D:ARightWON Projects\CAN_Tutorial - 10 Drivers *

E CAM bus M arne | Walue
2 S Port [125Ebs) CAN-1.Conn-1 - By CPU Cakbus tMeszage |0 am
g B4 181 (8] - CAMopen Slave 1 - TPDOT Length a
- open Slave 1 - ode ent - periodic
B+ 281 (8)-CaN Slawve 1 -TPDOZ hiod 5 iodi
- open Slave 1 - in. perio
= B 201 [8] - CAN Slave 1-RPDOT Min. period 1000
ﬁ S 301 (3] - CAMopen Slave 1 - RPDOZ2 tax. perod 1]
m E» 181 (0)-RTR for TPDO RTR i
e - ar ata
E» 281 (0)-RTR for TPDOZ ]
E5 ﬂ Rightw/OM Dezcription CaMopen Slave 1 -RPDO2

It is nevertheless recommended to create a periodic RTR request that returns the block, for
example, once per minute in case any events are lost.

T‘/iélrnax
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4.6.4. Analog inputs

Analog inputs (TPDO2 to TPDO4) must be returned with an RTR request, since by default

CANopen controllers do not generate events.

D:ARightWON Projects'CAN_Tutorial - 10 Drivers *

E CaM bus
& Port [125Kbsg] CAN-1.Conn-1 - Rw CPU CAMbug
B4 181 (3] - CAMNopen Slave 1 - TPDO
1[8]- -TFDOZ
Er 201108 - -RPDOA
Er 201108 - -RPDOZ
B+ 18110 -
Er 28110 -
£ Rightwon

CaMopen Slave 1
CAaMopen Slave 1
CAaMopen Slave 1
RTR for TPD
RTR for TRDOZ

& |BH| 0 o e

M arne | Walug
Mezsage D 281
Length g
M ode Received
Mir. period 1]
b ax. period 1]
ATR ]
[ ata
Dezcription CaMopen Slave 1 -TPDOZ

4.7. Creating periodic RTR requests

RTR requests are used to force the CANopen coupler to send TPDOs to the RightWON. The
requests can be periodic or on demand. You must create one request for each TPDO that is to
be returned to the RightWON. Periodic requests are created as follows:

1- Select the CANbus port from the IO Drivers window, then click on Insert Slave/Data

Block ‘B

2- Fill out the Description field of the request according to your preferences.

3- Enter the ID of the TPDO (181 for TPDO1 on node 1, 281 for TPDO2 on node 1, 182 for
TPDO1 on node 2, etc.) and a Length of 0 since there is no data to carry. The request
triggers sending the TPDO from the coupler as soon as it is received.

4- Check RTR to indicate that this is a send request.

5- Select Sent periodically and set the Min. period (60,000 ms recommended for TPDO1
requests, and 1000 ms for TPDO2 to TPDO4 requests).

| D:RigntiON Projects\CAN_Tutoria 10 brvers - [ =
E Cak buz
2 g Port [125Khs] CAM-1.Canne-1 - Aw CPU CAMBus oK |
"E B4 181 [8) - C&Mopen Slave 1 - TRDOA Dezcription: IHTH far TPDOZ2
[E4 281 (8) - CANopen Slave 1 - TRDO2 Cancel |
= E» 201 (8] - C&Nopen Slave 1 - RPDOT ~ Message
E B¢ 301 () - CAMaopen Slave 1 - RPDO2 D a0 ¥ RTR
& E* 181 (0)- RTR far TRDO1
= P 281 (0] - RTR for TPDO2 Length [0 (htes]
&5 4 RightwON
E_  Mode
+
" Received
' Sent perindically
" Sent on request [one shat)
" Sent on change of data
tin period: 1000 [mz)
bax period: ID [mz]
r Initial data [hexadecimal]
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4.8. Inserting a variable into a PDO

Inputs/outputs from the CANopen coupler are exchanged with the variables via the PDOs.
TPDOs are used for the inputs and RPDOs for the outputs.

4.8.1. Associating variables with digital inputs/outputs

Digital inputs are associated with TPDO1, while digital outputs are associated with RPDO1. To
insert a digital variable in a PDO, carry out the following steps:

1- In the IO Drivers area, right click on CANopen Slave and select Insert Variable...
.

2- The CAN Data configuration window appears. This window permits assigning up to 64
variables to the PDO using an offset.bit reference system, where the offset is byte 0 to 7
of the PDO and the bit is the bit in that byte (0 = least significant). For further details,
refer to “Function of PDOs associated with digital inputs/outputs”.

T
E LAN bus ~ Warniable
B & Port (125K bs] CAN-1.Conn-1 - Rw CPU )4 I
8 B4 131 (2) - CANopen Slave 1 - TRDO1 Syrbol: IhDigitaIEluHE | = | |
B4 261 [8)- CAMopen Slave 1 - TPDO2 Anee
= B 201 (6] - CANopen Slave 1 - RFDOT
E B» 301 (2) - CAMopen Slave 1 - RPDOZ ' Data exchange
E» 181 (@) -RTR far TPDO .
Offzat: 1 Size: i -
H P 281 (0] - RTR for TPDOZ = [ L
ot:] B4 Rightwan Bit: I?' Format: |t -
E [ Big endian
" Diagnostic / Control
Infio: I ﬂ
Syribol | Mode | Dffset
| . Range I Range I
<| >| CANCpenlO 10 Diivers 500 CMDS pStart
Build Signal Min: I Signal Max: I

3- Define the following fields:

Symbol: The name of the variable associated with the input/output. The D button
permits inserting a variable:

e Select a variable from the list and click on /.

e Or create a new variable by entering its name and clicking on /.
Note: It is preferable to have a variable naming convention. For example, prefix
DINT variables with di, INT variables with i/, and BOOL variables with b.
A window for configuring the variable appears. Choose BOOL as the Type and
assign it as a GLOBAL variable.
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CAHN Data x|
r—Wariabl |
ariable ok
Sprmbal: e
M IbD|g|taIInDD v | Camzel |
(xR bigitalmoo =]
e = B bl
@ Dataer [ By bl Thiz symbol does not exist. Do pou want to;
Offset | B bl 7 Fename the variable
------ & bl Declare a new varable
Bt | G bl
""" G bl T yppe: EOOL -
------ B i
______ S o | Whee [GLOBAL =
" Diagno | G bl
< P ki ez Mo | Cancel |
Ikfo: J—
[variatles: (al) [ |

™ Local variables only

[ Hide FB instances
Range

Signal Min; I Signal Max: I %

Data exchange: Select for data exchange.
Offset: Specify the byte offset in the PDO (0 to 7).
Bit: Specify the bit number in the byte (0 to 7).
Size: Since this is the TPDO1/RPDO1, select Bit.
Format: Since this is the TPDO1/RPDO1, select Bit.

Big endian: Inversion of the MSB and LSB bytes in the case of a word. Not required
for CANopen systems.

Diagnostic/Control: Check to declare variables relating to exchange control (not
required for now).

Range: Defines the operating range of the variable. Not normally used for digital I/O0s
unless performing data inversion.

Signal Min/Max: Defines the operating range of the input/output. Not normally used for
digital I/Os unless performing data inversion. The following example illustrates inversion
of an output bit.
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x
—Wariable ok I

Sumbal: IbDigitaIInputD1 |

' Data exchange

OFfzet: ID_ Size: IBit
Bit: ID_ Faormat: IEit

™ Big endian

Lef Lo

" Diagnostic / Contral

Imfor I

Rahge Range

Signal Mi: I Signal Mas: [1]

ﬂu

4- If the variables have already been created, you can make the assignments from the
variables area to the PDO.

D:\RightWON Projects\CAN_Tutorial - 10 Drivers *

B B 181 (3)- E'.f-\Nopen Slave 1 NF Mame 4| Type | Dim. | Attrib. | Syb.
2 b k... bDigitaln05  BOGL [=]
1 = 0.1: bDigitalln02 Da.. bDigitalln06 ~ BOOL
B & 0.2: bDigitalln03 0 bDigitalin0¥ ~ BOOL
= @ 0.3 bDigitalln04 ] bDigitallnd8  BOOL J
E = 0.4 bDigitallnds Bit bDigitalin09 BOOL
Q & 0.5 bOigitalln0E Bit bDigitalln10 BOOL
= @ 0.5 bDigitallnd? Litt bDigitalln11 ~ BOOL
e 2 0.7 bDigitalln03 Click and bDigitalin12 ~ BOOL
& g :IHD Eg:g!tallnﬂﬁ drag bD!g!TaIInH BOOL
1: bDigitalln10 bDigitalln14  BOOL
= 1.2 bDigitalln11 Digitalln15 BOOL
@ 1.3 bligitalln12 gitalln1lé  BOOL

@ 1.4 bDigitallnl 3 TDiCI [Out01 BOOL _Ij
& 1.5 bDigitalln14 4 N

-

16 hllinitalnlf Mame | Value |

5- For the purposes of this tutorial, configure 16 digital inputs bDigitalIn0O1 to bDigitalln16,

and assign them to the first 16 entries of TPDO1. Also configure 16 digital outputs
bDigitalOut01 to bDigitalOut16, and assign them to the first 16 outputs of RPDO1.

4.8.2. Associating variables with analog inputs/outputs
Analog inputs are associated with the PDOs as follows:

TPDO2: PDO associated with analog inputs 1 to 4 on the CANopen coupler.
TPDO3: PDO associated with analog inputs 5 to 8 on the CANopen coupler.
TPDO4: PDO associated with analog inputs 9 to 12 on the CANopen coupler.
RPDO2: PDO associated with analog outputs 1 to 4 on the CANopen coupler.
RPDO3: PDO associated with analog outputs 5 to 8 on the CANopen coupler.
RPDO4: PDO associated with analog outputs 9 to 12 on the CANopen coupler.

«f s
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To insert an analog variable in a PDO, carry out the following steps:

1- In the IO Drivers area, right click on the desired PDO and select Insert Variable... =

2- The CAN Data configuration window appears. This window permits assigning up to four
16-bit variables to the PDO using an offset system that designates byte 0 to 7 of the
PDO. For further details, refer to “Function of PDOs associated with analog

inputs/outputs”.
]
E CAN bue ~Wariable
= &5 Port [125Kbs) CAN-1 Conne1 - Rw! CPU OK |
g Bl 151 (5] - CAMapen Slave 1- TPDO Symbok:  [rnalogin4 | r— |
B4 281 [3) - CAMopen Slave 1 - TPDO2
- B 201 (8] - CANopen Slave 1- RPDO
B @ 1.7 bDigtal0ut f* Dats exchange
Q B 301 () - CAMopen Slave 1 - RPDOZ Offsct IE_ Gize: Im
Sl Er 181 (@) - RTR far TPDO
25 B¢ 281 (1) - RTR for TPDOZ Bit: ID_ Farmat: ISigned integer vI
E B4 RightwoN [ Bigendian
" Diagnostic / Cantral
Infa: I j
Symbal | Mode | Offset
| . Range ID Fange |1DD.EID
{I >| CANCpenlO 1O Drrivers S00 CMDS pStart
Build Signal Min: ID Signal Max: ISDDDﬂ

3- Define the following fields:
Symbol: The name of the variable associated with the input/output. The D button
permits inserting a variable.
Data exchange: Select for data exchange.
Offset: Specify the byte offset in the PDO (0, 2, 4 or 6 for 16-bit data).
Bit: Not used; must be left at 0.

Size: Select 1 byte for 8-bit data or 2 bytes for 16-bit data. In the case of 12-bit
converters, choose 2 bytes.

Format: Choose according to the input/output model used. Usually, unipolar 0-10V
or 4-20mA inputs/outputs are signed integers.

Big endian: Inversion of the MSB and LSB bytes in the data. Not required for
CANopen systems.

Diagnostic/Control: Check to declare variables relating to exchange control (not
required for now).

Range: Defines the operating range of the variable as an engineering value that relates
to the module.

Signal Min/Max: Defines the operating range of the input/output. The example shows
an analog input coming from a Phoenix Contact IB IL Al 2/SF module. The module
converts 4-20mA to a rough number between 0 and 30000 (Signal Min and Max). The
variable associated with the input varies from 0 to 100.00 (Range).
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4- If the variables have already been created, you can make the assignments from the
variables area to the PDO.

D:\RightWON Projects\CAN_Tutorial - 10 Drivers *
i CAM bus MName | Walue T Mame | Type | Dim. |
2 & Port [125kbs] CAN-1.Conn-1 - Fw/CPU CAMb Symbol rénalogindd fa} Global variables =
) B 000 (2] - CaMopen WMT - Start - &l nodes Mode Data CO_NMT_St... BOOL
g B 181 (8] - CaMopen Slave 1 - TFDO1 Offset rAnalogin04 REAL
-l B 281 &) CaNogen Slave 1 P02 Q= Click and h—— PDigitalOut20 BOOL
g o B Size drag rAnalogin01  REAL
g Bl 321 (8] - CaMopen Slave 1 - TFDOZ Foarmat rAnalogind2  REAL
i El 481 (8] - CaMopen Slave 1 - TRDO4 Starage Little endian rAnalogln03 REAL
) B» 201 (3] - CAMopen Slave 1 - RPDO1 Contral/Stat... |l RETAIM variables po
— @ 2.3 bDigitalOuk20 Fatge (Low) 0 _1 Main
B B 301 (8] - CaMopen Slave 1 - RPDOZ2 Fange (High] 100,00 72 pOnBadindex v
B+ 401 (8] - CaMopen Slave 1 - RPDO3 Signal [Low] 0 4 | | _bl_‘
EP 501 (8) - C&MNopen Slave 1 - RPDO4 Signal (Highl 30000 = [ Value |
B 181 (0)- RTF tor TPDOT
4 Rightw/ON

5- For the purposes of this tutorial, configure 4 analog inputs rAnalogIn01 to rAnalogIn04,
and assign them to the first 4 entries of TPDO2. Also configure 4 analog outputs
rAnalogOut01 to rAnalogOut04, and assign them to the first 4 outputs of RPDO2.

4.9. Creating a CANopen NMT message

CANopen NMT messages allow a program to send commands that change the status of CANopen
nodes. An NMT START NODE message is required to bring the CANopen coupler online.

Carry out the following steps to insert a CANopen message.

1- In the IO Drivers area, right click on Port CAN-1.Conn-1 and select Add CANopen
NMT message...

D:\RightWON Projects\CAN_Tutorial - 10 Drivers
i= CaN bus
=B T =
s B - Properties...
| =
Clear
—F Eb ] x =
g 8
B =
=i [
&5 4 Rightw(
i 4  Find...
C M, | Find Next
E Insert Configuration. ..
0
“B  Insert Slave/Data Block...
——
Meszage 1D — in. perod
— 181 nnn
<| >| CANCpenlO EJ’ Soet =yl defines 10|
Build JH crid Ctrl+6
Add CANopen MNMT message... [%
Add a CAMopen slave...
Import DBC configuration. ..
. . ot s
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2- The Add CANopen NMT message configuration window opens. Here is the list of
parameters:

¢ In the Node section, select the identification number for the destination node (COB-
ID).
Note: 0 (all) permits sending the message to all nodes.

¢ In the NMT command section, click on the desired action. For the present example,
select Start Node.

¢ In the Command variable section, enter the name of the variable that will trigger
sending the command. This variable will be used in the program to trigger message

dispatch.
i
E CAM bus
rMNode
= & Port [125Kbs] CAN-1.Conn-1 - Rw CPU CANbus oK |
-8 B 181 (0)- RTR for TPOOT Mode ID: |m v| i |
EM 181 (8) - C&Nopen Slave 1 - TPDO ance
- B 201 (8- C&Nopen Slave 1 - RPDO1 [ NMT command
g B 281(0)-RTR far TPDOZ & Start Node
g Bl 281 (8] - CAMopen Slave 1 - TRFDOZ " Stop Node
= . B+ 301 (8] - CAMopen Slave 1 - RFDOZ ® T e
? K Rightw/ON ™ Reset Mode
B4
r~ Command variable
¥ Dedare command variable:
| CO_NMT_Start_All

3- Click OK to insert the message.
@ After inserting a CANopen NMT message, you must start command dispatch from a
program by manipulating the variable associated with the command.

After CAN coupler power-up you must start the node.

4.10. Starting the nodes with a CANopen NMT message

You must start the nodes to put the CANbus into operational state. To do this, create an NMT
message that starts the nodes, and trigger the message dispatch from the startup exception
program (pStartup). To do this, simply raise the CO_NMT_Start_All request in the pStartup
program, which is called only once on RightWON startup. Once this request is sent, the driver
automatically resets it to O.

DARighWION Projects|CAN_Tutorial - pStartup *
2l CAN_Example {5 // p5Startup: this program is called only once before the f;:ﬂ
= CaM_Examplel 7
_'IJ CAM Tutorial // initialize wariables from recipe: 'Initial wvalues'
B — IF - _ - - - R -
B3 Exception programs wed| ApplyRecipeColumn ("Initial wvalues', 0);
=2 £
DupDnBédlndex = '/ Start the CANOpen nodes
8 pOnDiviZern s

CO MMT Start R11:=True;
51| pShutD own

Qe pStartup
[ Programs
51] Main
[ "watch [for debugging)
B Soft Scope

=5 Initial values
e Fialdhiie Combioncation

o
=
)

2
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4.11. Launching the project

Execute steps 1 to 10 of the CANbus configuration tutorial. This tutorial permits the exchange of
analog and digital inputs/outputs between the RightWON and the CANopen coupler.

The tutorial is carried out based on a system with 16 digital inputs/outputs and 4 analog
inputs/outputs. You can modify it to suit your needs by removing unused PDOs and/or unused
variables.

4.11.1. Preparing the CANopen coupler

Connect your coupler to the RightWON using a shielded twisted cable. The pin assignment of the
CANbus connector on the RightWON, located on the bottom of the unit, is as follows (refer to
the specifications in the CPU - RWU010000-SP-en module):

Pin number | Assignment

1 (front) Protective ground. Connect to cable shield

2 Not connected

3 CAN GND (reference GND)
4 CAN L

5 CANH

6 (rear) 120-ohm termination. Jump to pin 5 to
insert the termination.

For the tutorial example, configure the coupler to a rate of 125 Kbps and an address of 1.

4.11.2. Preparing the RightWON application

Before compiling the project and bringing it online, ensure that the tree view of the CANbus
configuration for the tutorial looks like the following figure. Note that TPDO1 and RPDO1 should
be assigned with 16 variables each.

CaM bus
g Port [125Kbs] CAM-1.Conn-1 - Rw CPU CaMbus
E» 181 (0)-RTR for TPDOT
B4 181 [9] - CAMopen Slave 1 - TPDOT
Br 201 (3] - CAMopen Slave 1 - RPDOT
E» 281 (0)-RTR for TPDOZ
B4 281 (9] - C&Mopen Slave 1 - TPDO2
& O rhnaloglndl
3@ 2 rhnaloglnz
3 4 rAnaloglnl3
3 B rhnalogin0d
Br 201 (3] - CAMopen Slave 1 - RPDO2
3 0 rAnalogOutdl
O 2 rhnaloglutdz2
3 &4 rdnalogQutd3
3 E: rdnalogOut04
B¢ 000 (2] - CaMopen HMT - Start - &ll nodes
O CO_MMT_Start_all
4 RightwOnN
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4.11.3. Preparing the project
Before bringing the project online, you must set the project options:

1- Execute the Project/Settings... command and check the TSRTM: T5 Runtime for big

endian processors box in order to generate the RightWON code.

x
Settings |

| D \RightWON Projects\CAN_Tutorial |
[ Target

€ THRTI: T5 Runtime for litle endian procassors

& T5RTM: T5 Runtime for big endian processors
1~ Code generation

" Release ™ Store complex variables in a

separate segmert

' Debug - =
1~ Bxecution mode

% Run as fast as possible

" Triggered

Cycle timing: 0 ms 'I

~ Extemal objects

Use programe and UDFBs from other projects... Edit |
7~ Version

Reset
See more options... Advanced |
ok | e | e |

2- Execute the Tools/Communication Parameters... command, then click the _] button

to select the communication port that will establish communication between the
RightWON and your computer running the RightWON Configuration Suite.

Settings I Rurtime | Compilerl Memoryl Download Debug |Or1 Ling Chan_4 ’I

x|

ID:'-.Right WON Projects\CAN_Tutorial

r~ Communication

|12?.I}.D.1:5D2

IRjgthon

~ Simulation far al
™ Always start simulator in “Cold Start” mods

~Connected to the runtime for all projects)
™ Prompt before stopping the application
I~ Prompt befors download

™ Prompt before On Line change

~When starting the rurtime for all projects)

Flease enter a Comm Port or Address[:Port]
Ex: COM1, 127.0.0.1:1100

COM15
¢~ Propose to start in "Cold Start” mode
QK Annul

% Propose to start with RETAIN varables reloac e
~ Misc.

™ Log user actions during test

Show logfile... |
[~ Always open this tab
0K Aonuer | mde |
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4.11.4. Bringing the project online

1- Click on the Online & icon (CTRL+F5) to compile and download the project. Click OK to
recompile the project.

STRATON

™% The project is out of date.
y Do you want ba rebuilt the current project ?

Cancel |

2- Click on YES to download the new version of the application.

Mo application |

Do-you want to download the application now?

Yes I Mo |

3- The project should now be operational in the RightWON system.
Al RUN

4.11.5. Operation of the CANbus example

The CANbus example permits sending and receiving data between the RightWON and CANopen
node 1. The data can be viewed from the variables area or the tree view of the CANbus
configuration. In the following example, a voltage of 10V is injected into the first entry (a value
of 100.0133 with scaling taken into account). The 3 other analog inputs show a negative
number, which indicates that they are out of range.

Q000 [D:\RightWON Projects\CAN_Tutorial - 10 Drivers] x
E B4 281 (8] - CANopen Slave 1 - TPDOZ [T Mame 4| value | Type | Dim. | Attt | £
2 @ 0 rhnalogindl = 100.013336 = bDigitalOut14 BOOL -]
1 B2 2 rénalogind2 = 108220001 0. bDigitalOut15 BOOL
B & 4 rAnalogind3 = -109.220001 I bDigitalOut16 BOOL
i & B rhnalogindd = -109.220001 2 CO_MMT_St.. BOOL
g B¢ 301 [8) - CANopen Slave 1 - RPDO2 Bit rAnalogin0l 100.0133... REAL
g & 0 rAnalogOutdl = 0.000000 Bit rAnalogin02  -109.220... REAL
i 2 2 rAnalogOutd? = 0.000000 Litt.. rAnalegind3  -109.220... REAL
€5 @ 4 rdnalogOutD3 = 0.000000 rAnalogin04 109220 REAL
- 2 & rAnalogOutd4 = 0.000000 rAnalogOut01 0.000000 REAL
& B 0001(2]- CANopen NMT - Start - All nodes rAnalogQut02 0.000000 REAL
| rAnalogOut03 0000000 REAL
4 RightwON = rAnalogOut04 0000000 REAL
B Hardware - [=l RETAIN variables
— _1 Main
72 pOnBadindex
P2 pOnDivZero
_1 pShutDown
_] pStartup =
« | oI

Only the output variables can be forced by the user. To force a digital output, double click on
the associated variable in the I/0 Drivers area or the variables area. Then force the variable to
TRUE or FALSE. The same method can be used to update analog outputs.

«f s
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Q000 [\RightWON Projects\CAN_Tutorial - 10 Drivers]
=S = | F Mame 4| Value | Type | Dim. | Attrib,
o = bD... El {a} Global variables =
e I B = Da... bDigitalln01 BOOL
B @ 0 bDigitalln02 BOOL
o T = 2 bDigitalln03 BOOL
g =Y Bit bDigitaIInE BOOL
m (= P | T bDigitalln BOOL
=i =) Litt... bDigitalln06 BOOL |
€ E1-Er 201 (3) - CaMopen Slave 1 - RPDO1 x| bDigitallnd7 BOOL
E ...... @ g TRUE (1] bD!g!taIInUB BOOL
------ @ 0.1: bDigitaldutl2 = TRUE bDigitalln09 BOOL
...... a FALSE (O bigitalln10 BOOL
...... =Y Lack bDigitalln11 BOOL
...... =) Urlack bDigitalln12 BOOL
bDigitalln13 BOOL
bDigitalln14 BOOL
bDigitalln15 BOOL
bDigitalln16 BOOL
bDigitalOut01 BOOL -
I E— _>I_‘
Marme | ¥alue |
il_il CANCpenlO 10 Drivers | SDO CMDS pStartup Global defines 10 Drivers | Main | Main | 10 Drivers,” pStartup pStartup

4.11.6. Exiting from online mode

To exit from online mode, click on the Online icon. The target program will continue to run, but
will not communicate with your computer.

T STRATOMN - testttW5L

File Edit View Insert Project Tools Window Help

=N EEARE I S & %W e A | 65 e

If a window opens warning you that some variables are still locked, click OK to unlock them.

-] &% % € A el (5 " HUN Py

top\Tutorial_base - Main

TUTORIAL_BASE

. | it | = ||Tuhoria|_base

Some variables are still locked. Unlock them?

x|

Cancel |
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Advanced CANopen Protocol Management

This section describes advanced management of the CANopen protocol. It addresses, among
other things:

Dictionary management (SDO), describing the use of SDO for of configuring I/O modules in the
object dictionary.

Example of using SDO requests for initialization, show an example of using SDO request for
configuring I/O modules and initializing the nodes.

Adding more PDOs to a CANopen configuration, describe how to add PDOs to a system to
support a larger number of inputs/outputs.

Description of the CAN_PDO_Example, show an example of adding more PDOs to a CANopen
configuration (e.g.: add a TRPDO5 with COB-ID identifier 182 (TPDO1 of node 2)).

Using the CANSNDMSG and CANRCVMSG functions, these functions permits writing and reading
data on the CANbus from an application program rather than the fieldbus configurator.

5.1. Dictionary management (SDO)

SDO (Service Data Object) services are used to write or read objects in the object dictionary
(OD) of CANopen modules. With SDOs, the behavior of I/O modules can be changed, for
example:

¢ Changing the operating mode of analog inputs so they will send changes whenever the
deadband is exceeded,

¢ Changing the message identifiers for systems that exceed the basic configuration,
e Changing the configuration of a module, etc.

Like RPDOs and TPDOs, SDOs are identified through the COB message identifier which is
composed of the basic identifier plus the node number. Thus a message initiated by the
RightWON to the CANopen controller will carry an identifier of 604 for node 4, and the response
to this message will carry COB 584.

SDO Basic Basic
identification for | identification for
node 1 node 4
(hexadecimal) (hexadecimal)
RightWON > CANopen Controller 601 604
CANopen Controller > RightWON 581 584

Each request sent to the CANopen controller (601 or higher) generates a response from the
coupler. This could be data that is read by the RightWON or a confirmation of the write
operation.

Each SDO message usually includes 8 bytes:

0 1 | 2 3 4 | 5 | 8 | 7 |
Command Index Subindex Data to be exchanged (as reguired) |
© 2012 Vizimax, Inc. Cizimax 34
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Command: (SDO command identifier): Specifies the type of data exchange. The most
commonly used commands are:

Initiate domain download: a write request to the CANbus coupler:
0x23: 4-byte transfer
Ox2b: 2-byte transfer
0x2f: 1-byte transfer

Initiate domain upload: a read request from the coupler to the RightWON:
0x40: Data read
Index: Object index. For example, index 0x6006 indicates which 8-bit digital inputs trigger the
dispatch of an RPDO1 message to the RightWON (Interrupt mask any change 8-bit)

Subindex: Object sub-index. Usually designates an I/O point of the module. For example, sub-
index 2 of index 0x6006 refers to the second group of 8 bits.

Data: Designates the data to be exchanged. This field is ignored during a read request from the
coupler.

5.1.1. Defining SDO messages in the CANbus driver
Two methods can be used to define the SDO messages in the CANbus driver:

1. Adding a CANopen slave
2. Adding a message (“Insert Slave/Data block"”)

5.1.2. Adding a CANopen slave
1- Access the “Add a CANopen slave” command by right clicking on the CANbus port.
2- Uncheck all the PDOs, and check SSDO for requests sent by the RightWON to the SDO

(0x601 and higher) or check CSDO for responses from the coupler to the RightWON
(0x581 and higher).

3- Check “Declare message variables” to automatically declare 5 variables associated with
the request.

4- If you have chosen to declare variables automatically, identify the prefix for the variables
in the “Prefix” field.
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D:RightWOMN Project=\AUCHAN_RONCQWAUCHAN_RONCQ_2 - I0 Drivers

e CAN bus ]
2 ort (125 CaM-1.Gg = ; rMode —
: EP 000(2) - CANopen &' Broperties... l Node ID: [ = o |
8 Bp 181 (0) - Pole_digit | gear Cancdl |
- Bl 181 (4] - CAMopen = ~PDOs
| BP 201 4] - CéMopen Len Len
Q B 281 (0] - Poll_anal [~ TPDO1 IS vl I” mrPDO1 Ig -I
il B 281 (3] - CANopen &
& B 281 (0)- Pall anals mmwoo2 [ -] ™ reoo2 [ -]
E B4 381 () - CANoper ¥  Eind... rmwoos [5 -] Ireoos [5 -]
Er 451 (0] - Poll analo %, Find Mext
B 601 [2) - CANapen 4 [~ TPDO4 Ig vl I rRPDO4 |3 -[
@ bSDO Send | E Insert Configuration...
@ 0 byS00_Ser & [eies
& 1:wiD0_Sen »g  gpgert Slave Data Block... #5500 (sent by STRATON to the node)
@ 3 by500_Ser B ¥ Declare message variables
Message D | Length [~ ©sDo (sent by the node)
10210 E EJ' Sk syohals ‘ ¥ Declare messade vatiables
Grid Cir
181 4 ] & ,.G ~Heartbeat
;gl ; Add CaMopen MMT message. .. I [~ Receive node heartbeat and status
201 a Add a CAMopen slave. .. % ¥ Declare message variables
4 0 Import DBC configuration. .. rDedare message variables
Prefix: ICO_I
5- Rename the variables, if necessary. According to programming standards used by
Vizimax, the prefixes bVariable, byVariable, wVariable and dwVariable denote a bit, byte,
word and double word, respectively.
6- You can reassign the variables to the requests by dragging and dropping selected
variables from the variables area into the requests.
7- Repeat steps 1-6 to generate the CSDO response request.

AM-1.Conn-1
- CaMopen MMT - Start - all v

- Pole_digital

- CAMopen Slave 1 - TPDOA

- CAMopen Slave 1 - RPDOT

- Poll_analogique TFD 02

- CaMopen Slave 1 - TRDOZ

- Poll analogue 2 TPD3

331 [3) - CAMopen Slave 1 - TPDO3
581 (8] - CANopen Slave 1 - CSD0O0 ||
2 0 bySDO_Rec_Code

2 1: wiD0_Rec_lndex

= 3 bySDO_R ec_SubInd

B 4 dwSDO_Rec_Yalue &

3 bSDO_Rec_Flag

B 601 (2) - CAMNopen Slave 1 -5500

Eld
Eld
B
Er
Eilg
E
Eld
B
B

000 (2]
181 (0]
151 [4]
201 [4]
281 (0]
281 (8]
381 (0]

mh

Q_2 - 10 Drivers *

Narne | Walue I Mame 4| Type | Dim. |
Type  CAN20& b402 BOOL [
Baudr.. 125 h403 BOOL ==
Seftin.. CAN-1.Conn-1 BCAN_ANA INT
Descri... bCan_In BOOL

bCan_Out BOOL

bSDO_Rec_Flag BOOL

bSDO_Send_CMD BOOL

bySDO_Rec Code BYTE

vSDO Rec Sublndex  BYTE

bySDO_Send Code BYTE

bySDO_Send_Sublndex BYTE -
T _'I_‘

I arie | Walue |

bSDO_Rec_Flag

bySDO_Rec_Code

5.1.3. Adding a message (“Insert Slave/Data block")
1- Select the CANbus port and click “Insert Slave/Data block” ("E tool).
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2- Enter the message description, COB message identifier (600 + node address), message

length (8 bytes) and select Sent on request.

D:\RightWWON Projects\AUCHAN_RONCOMAUCHAN_RONCQ_2 - 10 Drivers *
B & Port [1259K0s] CAM-1.Conn-1 I || Mame | Walue “F Mame
B B 000 [2) - CANopen NMT 80T Message 1'
) E» 1581 (0] - Pole_digital
C Elv 15871 [4) - CAMopen Slave Ok |
¥ B} 201 [4] - CiMopen Slave Description: ISDD meszage to node 2 coupler - |
Br 281 (D) - Poll_analogique
E B4 281 (8) - CAMopen Slave [ Message
Tl B 281 [0 - Pall analogue 2 10 =i [~ RTR
&5 B4 331 () - CANaopen Slave
- B4 561 (3] - CAMopen Slave | Cengthe EE
B @ 0 5500 Rec Cad
@ 1: wSDO_Fec_|nde; [ Mode
@ 3 bySDO_Rec_Sub " Received
0 4 dwSD0_Rec Wah " Sent periodically
@ bSD0_Rec Flag & Sent on request [one shot]
B 507 (5] - CANopen Slave " Sent on change of data
Message ID | Length Min period: ID— [mz]
‘IDS‘ID E Max period: ID [mz]
123:: i r~ Initial data [hexadecimal]
2 a
2 a

3- In the variables area, define the 5 variables used in the exchange:

- Command

- Index
- Sub-index
- Data to be exchanged

- Send bit of the SDO request

O 0 byS00_Send Code

3 1: w5SD0_Send_lndex

O 3 bwSD0_Send Sublndex
O 4 dwsDO0_Send Value
O bSD0_Send CkD

4- Associate the variables one by one with the requests using the “Add variable” (=~
command. Alternatively, you can assign the variables to the requests by dragging and
dropping the selected variables from the variables area into the requests.
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D:\RightWON Projects\AUCHAN_RONCQMAUCHAN_RONCO CAN Data

B 331 (1) - Pall analogue 2 TRD3 = | e
E B[4 391 (8] - C&Mopen Slave 1 - TPDO3 ’ Yaratle UK |
1 B4 551 (8] - CANopen Slave 1 - CSDO Spmbol:  |bySDO_Send Lode _| B
= 0 byS0DO0_Rec Code
‘ 3 1:w5SD0_Rec_Index
0 @ 3 bySDO_Rec_Sublndex @' Data euchangs
m & 4 dwSD0_Rec_Value Offset: ID_ ey -
S O bSD0O_Rec_Flag
&5 BP BD1 (€] - CéMopen Slave 1 - S50 Bit: ID_ Fomnat: |Signed inkeger |
T 2 0 bySD0O_Send Code [ Eig endia%
B @ 1: wSDO_Send Index
2 3 bySD0O_Send_Sublndex
@ 4 dwsSD0_Send Value " Diagnostic / Control
= bSD0_Send CMD b Irfa: I j
B 802 [8)- SD0 message to node 2 co
Mg MODEBEUS Master -
Syrnbol | Mode | Difset Range Ii Range I—
Signal Min: I SignaIMaH:I

5- Repeat steps 1-4 to define the response (with COB message identifier 580 + node
address).

5.2. Example of using SDO requests for initialization

The following example, “Init_Example”, illustrates the configuration of 4 modules, each with 2
Phoenix Contact IB IL AI 2/SF analog inputs. These modules are configured as 0-10V by default,
and are reassigned as 4-20mA inputs.

According to the module and CANopen controller documentation, the following actions must be
performed:

Write the 0x800A data (one-word command = 0x2B) to index 0x2400 (AIP range) for the
8 sub-indexes from 1 to 8 (first 8 analog inputs).

This command is carried out before node startup.

5.2.1. CANopen configuration

In this example, the analog and digital inputs are returned through an on-demand RTR request
(programmable). The SDOs are managed by blocks 581 and 601.
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DARightWON Projects\CAN_Init_Examplellnit_Example - 10 Drivers

E CaM bug
N & Port [125Ebs) CAN-1.Cann-1
Er 000 (2] - CaMopen MMT - Start - Al nodes

E Q) CO_MMT_Start_al
= B 181 (0]- RTR for DI Poling (TPDO1)
E_ @ CO_Pall TFOOT
B4 181 [4] - Digital Inputs - TPDO1
Q_ E» 201 (4) - Digital autputs - RPDO1
& B 281 [0]- RTR for A1 Poling (TPDOZ]

- = CO_Pol_ TPDOZ
B B4 231 (8] - Analog inputs - TPDOZ2
2 O rdnaloglndl
& 2 rdnaloglinlz
3@ 4 rhnalogini3
3@ E: rAnalogindd
B4 531 (3] - CANopen Slave 1 - C50D0
=2 0 bySDO_Rec_Code
&= 1:wSD0_Rec Index
O 2 bySDO_Rec_Sublndex
3 4 dwsSDO_Rec_Yalue
O bSDO_Rec_Flag
Er 601 (3] - CANopen Slave 1- 5500
= O bySDO_Send Code
3 1: w5SD0_Send_Index
2 2 bySDO_Send Sublndex
& 4 dwSDO0_Send_Value
O bSDO_Send ChMD
B4 RightwOnN

5.2.2, Startup program (pStartup)

The startup program initializes some of the variables required for management of the CANopen
coupler.

D:\RightWON Projects'CAN_Init_Examplellnit_Example - pStartup *

i 'f CANbus init : wvariables are GLOBAL -
iCLN Step:=0; l Step number

1 CO_WMT Start RAll:= False; /4 Btart node command

Then CC_Foll TPFDOl:= False; S ¢§ Digital input polling

CC_Poll TPDOZ:= False; /{ Polling of the first 4 analog inputs

5.2.3. CANopen management program
In steps 0 to 15 (iCAN_Step), the CANopen_Init program does the following:

1- Sends successive SDO write requests to the controller, specifying each time a sub-index
from 1 to 8,

2- Waits for the response from the controller for each request. Note that the response is not
validated.

Subsequently, the nodes are started through an NMT request (step 16). The analog and digital
inputs are returned on the rising edge (r_trig function) of Blink timers, which sends an RTR
request on demand.

«f s
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/4 Initialize the data to be sent on the CANCOpen controller
b5DO Send CMD:=0;

bySDO_Send Code:=l63ikb; /f Command : Writce 2 bytes

Ww3DC Send Index:=1 i
dw3DO_Send Value:=1&63%20C

Data : Phoenix modules ATP Range
y; // Configuration data, l1é-bit mean, IB IL, 4-20m&

CASE iCAN Step OF
ffInitialize the first & analog inputs

Sy Ly T

he sub-index designate the channel number.
f/ Index 0 is the number of analog inputs
by5D0 Send SubIndex:= RNY TO USINT (1 + (iCAN Step/2));
f/ Go to next step
iCAN Step := 1CRN Step + 1;
/ Send the S5D0 command
b5DO _Send CHML:=True;
/{ Wait for the 5DC response

1,3,5,7,9,11,13,15:
// The send command is wvalid for one cycle
b5DO Send CMD:=False;

// Flag shoud be on when receiving the answer
if B3DO Rec Flag = True then

iCAN Step := 1iCAN Step + 1; // Go to next step
end if;

Start the nodes
CO_HMT Start All := True; // Noeuds CANOpen initialises
iCAMN Step := iCAN Step + 1: // Go to next step

/{ Peripdic scanning of the inputs
f/ Timer for DIs

T Blink DI (True, T#&C f S5ee Blink timer in Help

T Blink AT (True, T51000ms);
! Detect rising edge of timers
r trig DI(T_Elink DI.gQ); // See r_ trig function in Help

r trig RI(T Blink RI.Q):
'/ Each Poll request must hawve an independant variable

CO Poll TPDO1 := r trig DI.G:
CC Poll TPDOZ := r trig RI.G:
ELSE
iCARN Step := 17;
END CASE:

5.3. Adding more PDOs to a CANopen configuration

As previously mentioned, CANopen couplers that comply with the DS401 specification can
support up to 12 analog inputs, 12 analog outputs, 64 digital inputs and 64 digital outputs
without any configuration. The "CAN_PDO_Example” example illustrates how to add PDOs to a
system to support a larger number of inputs/outputs. Before describing the CAN_PDO_Example
project, the basic principles for using registers associated with the PDOs are described.

5.3.1. SDO read/write commands on inputs/outputs

The RightWON is able to read inputs and update outputs using command/response SDOs. In the
following figure, a read request (0x40) at index 0x6401, sub-index 00 returns a byte indicating

the number of 16-bit analog inputs connected to the CANopen coupler. A read of index 0x6401,
sub-index 12 (0x0C) returns the value of analog input #12 as a 16-bit signed integer.

«f s
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Write digital outputs 8-bits Read analog inputs 16-bits
Index OxG200 Index DxB401
Sub-Index 0=00 ; Qty DO 8-bits Sub-Index 0x00 ; Gty Al 16-bits
Sub-Index 0x01 : DO #1 TO 8 Val. Sub-Index 001 : Al Value
Sub-Index 0x02 : DO #4910 16 Val. Sub-Index 0x02 - Al #2 Value
Sub-Index 0x03 : DO T 10 24 Val, Sub-Index Ox03 - A6 #3 Value
LI L
Sub-Index 0x08 DO #57 to 64 Val, Sub-Index Ox0C : Al #12 Value
Sub-Index 0x02 -DO #6565 to 72 Val. Sub=Index 0x0D : Al #13 Value
L3 N ] .0
S.-1. OxFE : DO #2025 to 2032 Val, Sub-Index DxFE - Al #254 Value
Read digital inputs 8-bits Write analog outputs 16-bits
| OxBO00 Il OB 1
Sub-Index 0x00 : Qty DI B-bits Sub-Index 0x00 : Oty AD 16-bits
Sub-Index D01 : D1 &1 TO 8 Val Sub-Index 0wl @ AD#1 Value
L LRI

In the same way, it is possible to update 8 bits on the third output module using a single-byte
write command byte (0x2F) at index 0x6200, sub-index 3. This read/write method for additional
inputs/outputs exceeding the basic PDOs is supported by the RightWON, but it generates a
considerable amount of communication traffic on the CANbus. It is better to create additional
PDOs using the PDO mapping registers.

5.3.2. PDO mapping registers

Mapping registers permit assigning the contents to the PDOs. The number of mapping registers
depends on the coupler manufacturer. For example, the Phoenix Contact IL CAN BK-TC
CANopen coupler supports the definition of a maximum of 32 RPDOs and 32 TPDOs, including
the basic PDOs (4 of each type). As shown in the following figure, there is registration
(indexing) by PDO. Sub-index 0 contains the number of objects to be mapped, and the following
sub-indexes define the object mapping, that is, the list of SDO read/write commands to be
performed on the modules.

The example in the following figure illustrates the mapping of RPDO1 (index 0x1600) on a
coupler equipped with two 8-bit digital output modules (sub-index 00 = 2). Sub-indexes 1 and 2
contain the 8-bit SDO write command for the first and second modules, respectively. If 72
digital outputs had to be supported, the first 64 outputs would be automatically assigned to
RPDO1. It would then be necessary to create, for example, RPDO5 (index 0x1605) and assign
one object (sub-index 00) with a mapping of 0x6200 09 08 (9" group of 8-bit outputs).

The example also illustrates the mapping of TPDOS5 (index 1A04), which has 4 analog inputs
(inputs #13 to #16). The mapping contains the number (sub-index 0 = 4) and the list of TPDO
inputs that are put into read commands.

In addition to defining the PDO mapping, you must also assign the COB-ID identifier.
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Sub-Index 00 : # Mapped objects

Sub-Index 1 : PDO mapping 1

Sub-Index 2 : FDO mapping 2

Sub-Index 3 : PDO mapping 3

Index Ox1600 RPDO1 mapping

Sub-Index 4 : PDO mapping 4

Index 0x1601 RFDO2 mapping
Index 0x1602 RFDO3 mapping
Index 0x1603 RPDO4 mapping

Index 0x1604 RPDOS mapping
L N
Index 0x161F RPDO3E2 mapping ]

[ Sub-Index 0x40 : PDO mapping 64 ]

Index 0x1A0) TPFDO1T mapping

Sub-Index 00 : # Mapped objects

Index 0x1A401 TPDOZ mapping

Sub-Index 1 : FDO mapping 1

Index 0x1A02 TPDOI mapping Sub-Index 2 : PDC mapping 2

Index 0x1403 TPDO4 mapping Sub-Index 3 : PDO mapping 3

Inclex 0x1404 TPDOS mappng Sub-Index 4 : PDO mapping 4
L

Index 0x1A1F TPDOS32 mapping

5.3.3. Assigning an identifier to a PDO

The identifier and behavior of RPDOs and TPDOs are managed by communication parameter
registers, shown in the following figure. One register is associated with each PDO. The
programming and number of registers vary, depending on the CANopen coupler manufacturer.
For example, the Phoenix Contact IL CAN BK-TC CANopen coupler supports the definition of a
maximum of 32 RPDOs and 32 TPDOs, including the basic PDOs (4 of each type).

D2
iy G200 07 08 l:—'
Ox B200 02 08
T 1
Lengthi: 8 bits
—‘7 DO group #

Write Digital Cuputs B-bits

Ol
0w 8407 0D 10
0w 8407 OF 10

O G407 OF 10
O G407 1070

T
Y Length: 16 bits
Al #

Read Analog Inputs 16-bits

The example in the following figure shows the default configuration of a system with at least 4

analog outputs. Generally, RPDOs support only 2 sub-index inputs (sub-index 0 = 2). Sub-index
1 is equal to the COB-ID of the RPDO (301 in the case of RPD02, or 0x80000000 if the RPDO of
the corresponding index does not exist). Index 02 is equal to OxFF for asynchronous RPDOs (not
connected to a SYNC command; updated directly or by RTR request).

The example also illustrates the configuration of TPDO5. Identifier 182 (TPDO1 on node 2) was
chosen for TPDO5, since the basic CANopen protocol supports only 8 PDO identifiers per node.
An RTR request to TPDO1 on node 2 forces the coupler at node 1 to send its TPDOS5.

Note that strict sequencing when defining and assigning PDOs must be respected.
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Index 0x1400 RPDO1 Comm, Par,

Index Ox1401 RPDOZ Comm. Par,

Index 0x1402 RPDO3 Comm. Par.

Indesx 0x1403 RPDO4 Comm. Par.

Inde 0x1404 RPDOS Comm. Par.
L

Index 0x141F RFDO32 Comm. Par.

Index Dx 1800 TPOOA Comm. Par,

Sub-Index 00 : Largest sub-index

Sub-index 1: COB ID

Sub-Index 2 : Transmission type

Sub-Index 3 ; Inhibit time

Sub-Index 4 ; Compatibility

Sub-Index 5 : Event timer

Sub-Index 00 : Largest sub-indeax

Index 01801 TPOO2 Comm. Par,

Sub-index 1: COB ID

Index 0= 1802 TPDO3 Comm. Par,

Sub-Index 2 : Transmission lype

Index 0x 1803 TPDO4 Comm. Par.
Index 0x1804 TPDOS Comm. Par.
L Y
[ Index 0x181F TPDO32 Comm. Par. |

Sub-Indax 3 ¢ Inhibit tima

Sub-Index 4 : Compatibility

Sub-Index 5 : Event imer

5.3.4. PDO definition and assignment sequence
Creation or modification of a PDO mapping and its assignment to an identifier should be carried
out according to the following procedure:

02 Largest subindex supported
O 000 0301 COB-ID
Ox FF Asynchronous object

ox05  Largest subindex supported

Ox 0Q0Q 01582 COB-ID

Ox FF A_s:mchrnnnus ohjact

Ox 0000 Minimum time between transmissions x 100ms
Do not write

Ox 0000 Event timar (x1ms)

1- Choose the index of the communication parameter register based on the selected PDO
2- Disable the identifier assignment by writing 0x8000 0000 to sub-index 1 (COB-ID)
3- Choose the index of the mapping register based on the PDO to be created (see “PDO

mapping registers”)

4- Write to byte 0 at sub-index 0 to destroy the current mapping

5- For each mapping to be carried out (sub-index 1 to n mappings), write a double word
that contains the command to be performed on the module

6- At sub-index 0, write the n number of mappings to be carried out
7- Assign a COB-ID identifier to the PDO that has been created

5.4. Description of the CAN_PDO_Example project

The CAN_PDO_Example program provides an example where TPDO5 is defined with a COB-ID of
182 (TPDO1 on node 2). The first 2 analog inputs from the coupler are assigned to TPDOS5 in

addition to TPDO2.

5.4.1. CANopen configuration
In this example, the analog and digital inputs are returned through on-demand RTR request
(programmable). The SDOs are managed by blocks 581 and 601. In addition, the program
monitors the coupler with NMT Node Guarding RTR requests (701).
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CAM bus
a5 Port [128Kbs) CAN-1.Conn-1 - B CPU CAMbus

Er 000 (2]- CAMopen MMT - Start - All nodes
E» 000(2) - MMT command - Reset all nodes
B+ 181 (0] - Pall node 1 for TRPDO
4 121 (8] - Digital In from Mode 1 - TRDO
fE» 182 (0] - Poll node 1 for TPDOG
B4 182 (8] - Analog from Mode 1 TPDOS
Er 201 [4] - Digital out ta Node 1 - RPDO1
E* 281 [0)- Pall node 1 far TRDO2
B4 281 (8] - Analog in 1-4 from Nade 1 TPDOZ2
Br 301 (3] - Analog to Mode 1 RPDO2
E» 401 (8] - Analog to Mode 1 RPDO3
El4 531 [3)- 500 resporse from Mode 1 C500
B¢ 601 [8]- 500 command to Made 1 - 5500
B 701 (0] - MMT Mode Guarding request
B 701 [1]- NMT Mode guarding responze

5.4.2. Definitions
The following symbols are used in the program. These definitions are global.

/ CANbus defines

#define WriteByte BYTE1&6#2F ) command identifier for initiate domain downleoad e,s=1, n=3
#define WriteWord B 2B ) command identifier for initiate domain download e,s=1l, n=2
#define WriteDWord B 6F23 ) command identifier for initiate domain download e,=2=1, n=0
#define ReadSDC EYTEl&$40 ) command identifier for initiate domain upload
#define Preoperational 1&%7F N coupler is precoperational
#define Operational 16%#05 Iy N coupler i=s operational
#define MNodeGuardhAnswerMask 16 { Node Guard Answer mask
$define SDOLnswerMask 16%EC S 5DO conmmand answer mask
#define SDODownloadAnswer 16%#60 // SDO Initiate Domain Download wvalid answer
#define CAMNInit C initialization in progress
$define CAMNInitError -1 initialization error
$#define CANRunning 1 iz now running
#define CAN NoHBAnswer -2 no answer to heart beat regquest
#define CAN BadNode -3 bad answer to heart beat
5.4.3. Startup program (pStartup)
The startup program initializes the iCAN_Step variable, required for managing the CANopen
coupler.

D:ARightWON Projects\CAN_PDO_Example - pStartup

i '/ pStartup: thi=s program iz executed once

f and continues with the other programs

Lt '/ in the same cycle

!I'FHEH

= f CANbu=s wvariable=s initialization

= iCAN Step:=0; S # Step number of the CANbu=s initialization

s}

ot
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5.4.4. Command recipe

SDO commands are programmed in the SDO_CMDS recipe such that they can be handled in
sequence. The recipe contains all the fields of the SDO command:

bySDO_Send Code: SDO command identifier (see “Dictionary management (SDO)").
wSDQO_Send_Index: Object dictionary index

bySDO_Send_SublIndex: Object dictionary sub-index

dwSDO_Send_Value: Data to be written to the dictionary

The wSDO_Send_Index field associated with the first column (0) contains the number of SDO
commands contained in the recipe.

D:\RightWON Projects\CAN_PDO_Example - SDO_CMDS.rcp

g _Mame | Walue | 0 | 1 | 2 | 3 | 4
gy DySD0 Send Code BYTEH#OD  EYTEHIGH#23 BYTEH#IEHZF BYTEH#IEH23 EYTEHIEH23
—  wSDD_Send Index WORDHE  WordH16H1304 WORDHIEH1ADd  WORDHIEHADS WORDH1E#1A04
E EySD0_Send_Sublndex BYTEHOD  EYTEHIGHO BrTEH#1EHD BYTEHTEHOT BV TEHIEHD2
B dwSD0_Send Value DWORDHD DwWORDHIGHS0000000 DWORDHIGHOD  DWORDHIGHE4DID110 DWORDH1EHE40TOZ210
|3 _Mame | Walue | 5 | & | 7 | &
g4 DySDO_Send Code BrTEHIEHZF | BYTEHIEH23 BrTEHIEHZE BYTEHIGHZE
—  w5DD_Send Index WORDHIEH1AD WordH]BHT804 Wordi1 B#2400 WWordit B#2400
E bySD0_Send_Sublndex BrTEH#TEHD B TEHIEHO BrTEH#IEHD BrTEH#IBHOZ
B dwSD0_Send Value DWwWORDHIEROZ2 DWORDHIGHOO0001E2 DWORDHIGHAO00A Dw/ORDHEHS004

Columns 1 to 8 perform the following functions:

1- Invalidation of TPDO5 (index 0x1804) by writing 0x80000000 in the COB-ID register
(sub-index 1)

2- Invalidation of the TPDO5 mapping by writing 0 in the number of objects mapped

3- First mapping, corresponding to analog input #1 (also mapped in TPDO2)

4- Second mapping, corresponding to analog input #2 (also mapped in TPDO2)

5- Validation of the TPDO5 mapping by setting the number of analog inputs to 2

6- Validation of TPDO5 by setting its COB-ID to 182 (TPDO1 on node 2)

7- Setting analog input #1 to 4-20mA current input

8- Setting analog input #2 to 4-20mA current input
Note that the recipe can be exported/imported in CSV format for editing purposes. Steps 1-6
can be repeated to program other PDOs or entries in a PDO.

5.4.5. CANopen management program
The CANopen_Init program performs the following steps (iCAN_Step):

0- Resets all nodes to return to the default configuration.
1- Queries the status of the node with an NMT Node Guard RTR request.
2- Verifies whether the node is operational, and skips to step 4 if it is.

3- If there is no response, manages the timeout based on the T_blink_AI timer. Returns to
step 1 if the node is not operational.
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Time base for time-out
T blink AT (True,
r trig AT(T klink AL.C):
T blink DI(True, i-Efifixs
r trig DI({ T blink DI.Q):

T#1000m=

; Go to next step
iCAN Step:

(]

end_if:

T HE(True, T#10000ms=s): Period between heart beat
r trig HE(T HB.(Q): Edge detect
Init =segquence
CASE iCAN Step OF
Re=zet all CAN COpen nodes

BRESET CANCpen Nodes:

iCAN Step +

Request the Node 1 =status
bllode Guarding Nodel:=True;
byScratchPad:=
iCAN Step:= iCAN Step + 1;

Verify if Hode 1 i=s pre-operational
byScratchPad:= AND MALSE (bylodeGuardhinswer, NodeGuardinswerMask) ;
if (byScratchPad = Preoperational) then
iCAN Step:= iCAN Step + 2 Step 4
el=e
iCaN Step:= iCAN Step + 1; Step 3
end if;
Wait until Node 1 i= pre-operational (loop to 1)

if r trig AT.( then iCAN Step:=iCAN Step-2;

management

f/ Period between
Edge detect
Period between
Edge detect

each Analog input sScan

"
"

): DI integrity Scans

=True;

7T .
~r

In step 4,

SDO commands are prepared from the recipe.

Send
the guantity
ApplyR251pECDlamn

™
SDho

(12

disSD0 CMDS PTR:=1;
iCAN Step:= iCAN Step +

Prepare the 5D0C commands initialization.
500 commands are stored
index in first column
of 5D0 commands to send

diSDO_CMDS QTY:=ANY TO DINT (wSDO_Send Index);

4 r

in SDO_
(0)

CHDS recipe
contains

-l ':-:|;

r

Number of 5D0C commands

5D0C commands pointer

The following steps are for sending

and receiving SDO commands:

5- Sends the SDO command. Note that the command value (double word) is assigned to 4
bytes. This conversion is not required in RightWON Configuration Suite versions 1.7 and
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higher. To this end, the dwSDO_Send_Value variable can be directly assigned to request
601 (offset 4).

6- Verifies the response to the SDO request. Step 5 is repeated until there are no more
commands to send. If there is an error in the response, skips to step 100 and indicates
the error to other applications (iCANStatus).

Load the 5D0O command an =send it
LpplyRecipeColunn ('SDC0 _CHMDS.rcp', disDO CMDS FTE): // Load the command
J/ Conversion from DWORD to Byte (overcome driver problem in version 1.6&)
bw3DO Send ValuelO:=lokbyte (loword (dwSD0 Send Value)):
bw3DO Send Valuell:=hikbyte (loword (dwSDO Send Value)):
bw3DO Send Valuel2:=lokbyte (hiword (dwSD0 Send Value)):
bw3DO Send Valuel3:=hibyte (hiword (dwSD0 Send Value)):
bSDO Send CMD:=True; // Send the command
iCAN Step := 1iCEN Step + 1; // HNext step

oy

f Wait for the 5D0 response receive flag
if bSD0 Rec Flag = True then
f Validate the answer
bSDO _Rec Flag:=False;
byScratchPFad:= AND MRASE (byS5D0 Rec Code, SDORnswerMask) ;

if byScratchPad = SD0Downloadhinswer then
Ff Valid answer @ Execute next command if any
disD0 CMDS PTE:= di5DO CMDS FIE + 1: // HNext command
if disSDO CHMDS PTE > diSDO CHDS QTY then
iCAM Step := iCAN Step + 1; f/ Valid response
el=se
iCAM Step := iCAN Step - 1 ; /4 Loop for next
end if;
el=se
Invalid answer. Indicate the error
iCANStatus:= CANInitError; J/ Initialization error
iCAN Step:=100;
end if;
end if;

Steps 7 to 11 perform the following actions:
7- Node start-up.
8- RTR request to read the status of node 1.
9

10-Manages the timeout for a response from the node. Returns to step 8 if the node is not
operational.

Verifies whether the node is operational, and skips to step 11 if it is.

11-Read request for digital inputs and preparation for periodic dispatch of TPDOs.

«f s
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w, L[

f Verify if HNode

f Wait until HNode

Start CAMNbu=s nodes
bSTART CRNCpen MNodes := True;
iCAN Step := 1iCLN Step + 1;

Go in operational mode
Hext =step

Eequest the Node 1 status
bNode Guarding Nodel:=True;
iCAN Step:= iCAN Step + 1:

1 iz Operational
byScratchPad:= AND MASE (byMNodeGuardAnswer, NodeGuardanswerMask) ;

if (byS5cratchPad = COperational) then

iCAN Step:= iCAN Step + Z: Step 11
else

iCAN Step:= iCAN Step + 1; Step 10
end if;

1 i=s operational (loop to 8)
if r trig AT.Q then iCAN Step:=iCAN Step-2;
end if;

Force a digital input scanning
EFoll TPDOL := True;
byNodeGuardAnswer:=0;
bHeartBeatRcv:=False;

iCANStatus = CANEunning:
iCAN Step := iCAN Step + 1;

Initialization done!
Hext step

In step 12, the on-demand read requests (RTRs) digital inputs (TPDO1) and analog inputs
(TPDO2 and TPDO5) are carried out periodically. In addition, there is a periodic node status read
command for detecting communication errors between the RightWON and the CANopen coupler.

© 2012 Vizimax, Inc.
All rights reserved.

«f s

Vizimax 48
WWW.Vizimax.com




Document No. RWM002015-MA-en RightWON CANbus/CANopen Protocols - Manual - V1.3

Periodic scanning of inputs
bPoll TPDO1 := r trig DI.Q;
bPoll TPDOZ2:= r trig AT.(:
bPoll TPDOS5:= r trig AT.(:

f{ Send the heart beat
blode Guarding Nodel:=r trig HE.(:

f Hode Heartbeat
'/ Bend the heartbeat at rising edge of blink timer
if blNode Guarding Nodel then

byNodeGuardAnswer:=1; J/ Indicate that the HE i=s =ent
end if;
f/ Verify the walidity of node status if a message i=s received

if bHeartBeatRcwv then
bHeartBeatRcv:=False;
byScratchPad:= LND MRSE (byNodeGuardhnswer,NodeGuardhinswerMask) ;
if (byScratchPad «> Operational) then
f Invalid answer. Indicate the error
iCaNStatus:=CAiN BadNMNode; /f/ Initialization error
iCAN Step:=CAN BadWode:
end if;
f Otherwis=se check the time-out
el=se
f{ HNo answer time-out management
if ((not(T_HEBE.())and byNodeGuardinswer = 1) then
iCANStatus:= CAN NoHBAnswer;
iCAN Step:=CAN NoHBAnswer:
end if;
end if;

ELSE
iCAN Step := iCAN Step:
END CLSE;

5.5. Using the CANSNDMSG and CANRCVMSG functions

The CANSNDMSG and CANRCVMSG functions can be used for writing and reading data on the
CANbus from an application program rather than the fieldbus configurator. The CAN_PDO_PGM
project contains the same example as the CAN_PDO_Example project. However, steps 5 and 6
send the SDO commands through the CANSNDMSG function and receive responses through the
CAMRCVMSG function, rather than carrying out the exchanges via the fieldbus configurator. The
commands are sent in a table (usCAN_TSDO_DATA[]) that is assigned from the modified
SDO_CMDS recipe and includes the number of bytes to send (diTSDO_Data_Len).

Note that responses configured through fieldbus settings are intercepted and are not passed on
to the CANRCVMSG function. In addition, you must configure the FIFO associated with the driver
as soon as the CANSNDMSG and CANRCVMSG functions are used.

«f s
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D:\RightWON Projects\CAN_PDO_PGM - CANOpeniO *

Load the 5DO command an send

| F Mame
1 _] CAMOpenlQ

L ApplyRecipeColumn ('SD r , di3DC CMDS PTR) ; Load the command f
Them Data stuffing of reci (for clarity E':.:pc:;e] E:eangeat_:B_RECENEd J
- usCAN T5DC DATR :=by5D0 Send Code; eartBeat_Status
= usCAN TSDO DAT cbyte (wSDO Send Index): byNodeGuardAnswerllask
< usCAN_TSDO _DATA([2] :=hibyte (wSDO_Send Index); byScratchPad
= usCAN TSDO_DATA =bySDO_Send SubIndex; diSDO_CMDS_PTR
ikl usCAN_TSDO_DATR obyte {loword (dw3SDO_Send Value)): diSDO_CMDS_QTY
m usCAN_T5DO_DAT. ibyte (loword (dwSDO_Send Value)): ICAN Init
£ usCAN TSDO_DATA =lckyte (hiword (dw3D0O_Send Value)); iSCAN SEQ
usCAN TSDO_DATA[ =hibyte (hiword (dwSDO_Send Value)): iSSDO_SSDO Send
b5DC_Send CMD: —CANSNDHSG( strPORT, udCANIL, diTSDO _Data Len, usCAN TSDO_DATR, bBRIR ]:_I _trig }i -
iCAN Step := iCAEN Step + 1; Hext step - 0=
- - r_trig_DI
6t r_trig_HB
// Wait for the S5DC response receive flag T_b“”k_A'
CAN_SDO_RCV (strPORT,usCRN RSDC_DATR) ; T_blink_DI -
if ((CAN_SDO_RCV.OE = True) and (CAN SDO RCV.ID = SDORcvID)) then | _>|J
dw_RSDO_CARNIL:=CAN SDO RCV.IL; 4 BACnet ;I
d:LRSDO Data Len:=CAN S5DO RCV.LEN;
Idate the answer [ Bodleans
byScratc’JPad RND MRSE (usCRN_R5DC DARTR[O],SDORnswerMask); S|
if ((bvScratchPad = 5DODownloadAnswer)) then CANRCYMSG [*Receive...
// Valid answer Execute next c:c:rr.rrard if any I} CANSMDMSGE [*Send C...
disSDO_CMDS_PTR:= diSDO_CMDS_PTR + 1; // Next command [ CaMopen
if disSDO | CHDS PTE > disSDO cMDS _QTY then 4 Clack
iCAN Step := iCAN Step + 1; // Valid response 3 Comparisans
else_ ) ) _ [ Conversions
iCAN Step := iCAN Step - 1 ; Loop for next
end if: - 3 Counters
else - [ DNP3
Invalid answer. Indicate the error 3 Embedded HMI
iCANStatus:= CANInitError: Initialization er [ Files
iCAN Step: 3 IECE1850
end if; 3 Maths
end 1f; [ Miscellaneous ;I

© 2012 Vizimax, Inc.
All rights reserved.

50




Vizimax Inc. Tel. (450) 679-0003
2284 de la Province Fax: (450) 679-9051
Longueuil, Québec Sales@vizimax.com

Canada J4G 1G1 WWW.Vizimax.com




	RightWON CANbus/CANopen Protocols - Manual - V1.3
	Copyright
	Document Disclaimer
	Warranty Disclaimer
	Limitation of Liability
	Trademarks
	Contents
	Revision History
	Document Applicability
	Important Notice
	1. Introduction
	1.1. Document scope
	1.1.1. Other documents

	1.2. Document conventions
	1.3. Safety precautions
	1.3.1. Warnings
	1.3.2. Cautions


	2. Managing the CANbus – CANopen Protocol
	2.1. Introduction to the CANbus protocol
	2.1.1. Node
	2.1.2. Message and message identifier (COB-ID)
	2.1.3. Bus arbitration
	2.1.4. Implementation levels
	2.1.5. CANopen protocol features
	2.1.5.1. Object Dictionary (OD)
	2.1.5.2. Service Data Object (SDO)
	2.1.5.3. Process Data Object (PDO)
	2.1.5.4. CANopen NMT message
	2.1.5.5. Error control

	2.1.6. CANopen system support
	2.1.7. Function of PDOs associated with digital inputs/outputs
	2.1.8. Function of PDOs associated with analog inputs/outputs
	2.1.9. Updating digital and analog outputs
	2.1.9.1. Update through change of value
	2.1.9.2. Periodic update
	2.1.9.3. Update on demand

	2.1.10. Updating variables from the digital and analog inputs
	2.1.10.1. Update by event
	2.1.10.2. Update by RTR request
	2.1.10.3. Update by SYNC request

	2.1.11. Configuring the CANopen controllers
	2.1.12.  PDO addressing and assigning additional PDOs to a node


	3. Integrating the CANbus Protocol into the RightWON
	3.1. Configuring CANopen I/Os

	4. CANbus - CANopen Configuration Tutorial
	4.1. Creating a new RightWON project
	4.2. Adding and configuring a CANbus link
	4.3. Adding the CANbus protocol driver
	4.3.1. CANbus driver setup

	4.4. Inserting and configuring a port
	4.5. Creating the TPDOs and RPDOs for data exchange
	4.6. Configuring the PDO exchange modes
	4.6.1. Digital outputs
	4.6.2. Analog outputs
	4.6.3. Digital inputs
	4.6.4. Analog inputs

	4.7. Creating periodic RTR requests
	4.8. Inserting a variable into a PDO
	4.8.1. Associating variables with digital inputs/outputs
	4.8.2. Associating variables with analog inputs/outputs

	4.9. Creating a CANopen NMT message
	4.10. Starting the nodes with a CANopen NMT message
	4.11. Launching the project
	4.11.1. Preparing the CANopen coupler
	4.11.2. Preparing the RightWON application
	4.11.3. Preparing the project
	4.11.4. Bringing the project online
	4.11.5. Operation of the CANbus example
	4.11.6. Exiting from online mode


	5. Advanced CANopen Protocol Management
	5.1. Dictionary management (SDO)
	5.1.1. Defining SDO messages in the CANbus driver
	5.1.2. Adding a CANopen slave
	5.1.3. Adding a message (“Insert Slave/Data block”)

	5.2. Example of using SDO requests for initialization
	5.2.1. CANopen configuration
	5.2.2. Startup program (pStartup)
	5.2.3. CANopen management program

	5.3. Adding more PDOs to a CANopen configuration
	5.3.1. SDO read/write commands on inputs/outputs
	5.3.2.  PDO mapping registers
	5.3.3. Assigning an identifier to a PDO
	5.3.4. PDO definition and assignment sequence

	5.4. Description of the CAN_PDO_Example project
	5.4.1. CANopen configuration
	5.4.2. Definitions
	5.4.3. Startup program (pStartup)
	5.4.4. Command recipe
	5.4.5. CANopen management program

	5.5. Using the CANSNDMSG and CANRCVMSG functions


