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1 General Information

1.1 About this manual

This manual describes the operation of the WSCAN software and the configuration of the
CANopen masters designed by WEG. This manual shall be used along with the WLP software and
CANopen master board manuals.

Related topics :

About the WSCAN| 6
Abbreviations and definitions/ 6"
Numerical representation| 71
Documents| 71

Main advantages of WSCAN/ 79
CAN| 79

Running the WSCAN software/ 127
Main Window! 147

Main Menul 147

Button Barl 15

Device Treel 167
Log window| 167
CANopen network! 17

Configuring a new network/ 17

Configuring the master! 19

Configuring the slaves| 25

Slave Object Dictionary/ 33"

Master/Slave PDOs Configuration| se’
Viewer/Configuration of PDOs connections| 417
Create configuration| 48’

Transfer configuration| 49

Online monitoring] 4¢™

Interface with the ladder programming| 52
Example of network configuration| 571
Example of follow CANopen configuration| e3

1.2 About the WSCAN

The WSCAN - “WEG Software CANopen Config” - is a Windows-based software used for
configuring and programming the masters designed by WEG for the CANopen network.

1.3 Abbreviations and definitions

CAN Controller Area Network

CiA CAN in Automation

COB Communication Object

COB-ID Communication Object Identifier
SDO Service Data Object

PDO Process Data Object

RPDO Receive PDO

TPDO Transmit PDO

NMT Network Management Object
ASCII American Standard Code for Information Interchange
ro Read only access

rw Read/write access
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1.4 Numerical representation

Decimal numbers are represented by digits without suffix. Hexadecimal numbers are represented
with the 'h' letter after the number.

15 Documents

Daciment Version Seunrce
CAT] Specification 2.0 C1d
218 DS 301 4,02 18
CAMopen Application Laver and Communication Profile
Cid DS 302 321 T
Frameworlk for CAMNopen Managers and Programmable
CAMopen Devices
218 DS 405 2.0 18
Interface and Dewice Profile for IEC 61131-3 Programmable
Devices
Cis DEP 203-1 1.1.1 Crd
Cabling and Connector Pin Assignment
218 DSP 306 1.1 18
Electronic Data Sheet Specification for CaTopen

1.6  Main advantages of WSCAN

- Network definition through graphical environment.
- Network configuration through dialog boxes.
- Download of configuration through the PC serial port.

- Possibility of configuring up to 25-(11’—75 slave devices on the CANopen network.

- Possibility of configuring up to 1600@’—ﬁ input digital points and 1600@’—ﬁ output digital points.
- On-line monitoring of network status and communication errors.

(1) 8 for PLC2 or 25 for PLC11-01
(2) 512 for PLC2 or 1600 for PLC11-01

2 Introduction to the CANopen protocol
21 CAN

The CANopen network is based on the CAN network. In other words, it uses CAN messages for
network data exchange.

The CAN protocol is a serial communication protocol that describes the services of layer 2 of the
ISO/OSI model (data link layer). This layer defines the different types of messages (frames), the error
detection algorithm, and the validation and arbitration of messages.

NOTE !
On the CAN protocol specification, the ISO 11898 standard is used as reference for defining the
layer 1 of this model (physical layer).
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2.2

2.3

2.4

2.5

Related topics :

Data frame/ 8"

Remote frame! 8"

Network acess| 8"

Error control| 8"

CAN e CANopen| o1

Characteristics of the CANopen network| o™
Physical Media! "

Address on the CANopen network/| 9"
Data access| 10

Data transmission| 101
Communication Objects — COBs| 101
COB-ID| 117

EDS file 12

Data frame

In a CAN network the data are transmitted through a data frame (telegram). This type of frame is
basically composed of an 11-bitsstandard (11bits) and extended (29 bits). Only standard frames (11 bits)
are accepted for the CANopen protocol of the WEG master. identifier field (arbitration field) and a data
field that may contain up to 8 data bytes.

Identifier & data hyiss
11 bits Byte 0| Byte 1 | Byte 2 [Byte 3 | Byte 4 |Byte 5 | Byte 6 | Byte 7

NOTE !
The CAN 2.0 specification defines two types of data frames: standard (11bits) and extended (29
bits). Only standard frames (11 bits) are accepted for the CANopen protocol of the WEG master.

Remote frame

Besides the data frame, there is also the remote frame (RTR frame). This type of frame does not
contain the data field, only the identifier. It works as a request so that another device on the network can
transmit the intended data frame.

Network acess

Any device on a CAN network can try transmitting a frame to the network in a certain instant. In
case two devices try accessing the network at the same time, the message with higher priority will be
transmitted. The message priority is defined by the identifier of the CAN frame - the lower the identifier
value, the higher the message priority. Consequently, a message with identifier 0 (zero) has the higher
priority.

Error control

The CAN specification defines several error control services, which renders it a very reliable
network with a very low rate of transmission errors that are not detected. Each network device must be able
to identify this error and inform the other network elements that an error was detected.

A CAN network device has internal counters that are incremented every time a transmission or
reception error is detected and decremented when a telegram is successfully received. When a substantial
number of errors is detected, the device may enter into the following states:
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2.6

2.7

2.8

2.9

- Warning: the device enters into the warning state when the counter exceeds a predefined number of
errors, which means that a high error rate was detected.

- Error Passive: the device enters into the error passive state when the counter value exceeds a higher limit.
In this state the device is not active anymore on the network (cannot send or receive messages). It can only
transmit Error Passive Flags.

- Bus Off: the device goes into this state when the Transmit Error Counter is greater than 255. In this
mode, the device cannot send or receive messages, acknowledge messages, or transmit error frames of any
kind.

CAN and CANopen

The definitions of error detection, frame generation and message transmission are not sufficient
for completely defining the data that is transmitted through network. It is necessary that a specification
indicates how the identifier and the data should be built and how the information should be exchanged.
Thus, the network elements can properly interpret the data that is transmitted. The CANopen specification
defines how to exchange data between devices and how each device should interpret these data.

There are several other protocols based on CAN that also use CAN frames for communication,
such as DeviceNet, J1939, etc. However, these protocols cannot operate in the same network.

Characteristics of the CANopen network

Since message transfer is carried out through a CAN bus, all CANopen network devices have the
same rights for accessing the network, where the priority of the identifier defines how to solve the conflicts
when simultaneous accesses to the network take place. This feature makes possible the direct
communication between network slaves, in addition to the fact that the data can be made available in an
optimized manner without requiring a master, which cyclic access all devices on the network to update the
data, for controlling the communication.

Another important characteristic of the CAN network is the adoption of the producer / consumer
model for data transmission. It means that a message transmitted over the network does not have a fixed
destination address. This message has an identifier that indicates which data type it is carrying. Any device
on the network that needs to use this information for its operation can consume it and, therefore, the same
message can be used for several network devices at the same time.

Physical Media

The physical media for data transmission in a CANopen network is specified by the ISO 11898
standard. The physical media specified by the standard is a twisted pair with differential electrical signal.

The master of a CANopen network uses an isolated interface circuit from the network with
external power supply. The device responsible for the signal transmission and reception is known as
transceiver and it follows what is specified on the 1SO 11898 standard.

Address on the CANopen network

Every CANopen network shall have a master, which is responsible for the services of network
management, and may also have a maximum set of 127 slaves. Each device on the network can also be
named as “node”. Every slave on a CANopen network is identified by its address, or Node-ID, which must
be unique for each slave on the network and can vary from 1 to 127.

The WEG CANopen master can control a maximum of 8 slaves, which can be addressed from 1
to 63.
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2.10 Data access

Each slave on the CANopen network has a list called object dictionary that contains all the data
that are accessible through the network. Each object in this list is identified by an index, which is used
during the device configuration and message exchange to identify what is transmitted.

A more detailed description of how the object dictionary is structured is provided in the
Addendum 1.

2.11 Datatransmission

The transmission of numerical data through CANopen messages is carried out by using the
hexadecimal representation of the number (the least significant data byte must be sent first).

Example: transmission of a 32-bits signal integer (12345678h = 305419896 decimal) plus a
16-bits signal integer (FFOOh = -256 decimal) in a CAN frame.

Identifier 0 dlaater byies
11 hits 32 bits Integer 16 hits Integer
byte O | byte 1| byte 2 | byte 3 [ byte 4 | Byte 5
78h S6h 34h 12h 00k FFh

2.12 Communication Objects - COBs

There are a specific set of objects that are responsible for the communication between the network
devices. These objects are divided according to the data type they carry and the way how they are
transmitted and received by a device. The master of a CANopen network supports the following
communication objects (COBs):
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2.13

Object Type Description
service Data Object | The SD0s are responsible for the direct access to the object
(Rl dictionary of a device. Through the messages uzing 300z 1t is

possible to explicitly indicate (by the object indesx) which data type
1g being accessed. There are two types of D0z Client 3D 0,
which is responsible for the reading and writing requests to a
network device, and the Server D0, which is responsible for
process this request.

since the 3D0s are generally used to configure a network node,
they have low priority when compared to other types of messages.
Process Data Object | The PDOs are used for accessing dewice data without the nieed of
(FD emplicitly indicating which dictionary object iz being accessed.
Therefore, it iz necessary to previously confioure which data the
PLO will transmit (data mapping). There are also two types of
PL:i0s: Receiwe PDO and Transmit PDO.

The PDOs are generally used for transmission and reception of
real-time data that iz needed during the device operation, thus they
hiawe high priority when compared to the 3D0Os,

Emergency Object | This object is responsible for transmitting messages that indicate
(EMCT) the occurrence of errors in the device. When an error is detected in
a specific device (EMCY Producer), a message can be sent to the
network, In case a network dewice iz monitoring this message
(ELICY Consumer), it is possible to set an action to be carried out
{dizable further network devices, error reset, etc).

synchromzation It 1z pozsible to set & device (SYMNC Producer) on the CAbMopen

Object network to transmit periodically a synchronization message to all

(AT network devices. Therefore, these devices (3YMNC Consumers) can
transmit, for instance, a specific data that needs to be awvailable
periodically.

Metwrork Every CAMNopen network needs to have a master to control the

Ilanagement other devices on the networlke (slaves). This master will be

(T responsihle for a set of services that control the slawes’

comtnunication and also their status on the network. The glaves are
responsihle for receiving the cotmtnands from the master and
ezzecuting the requested actions.

Therefore, the MMMT object allows the master to execute the
network management.

The communication of the device with the network is always carried out through these objects.
The data that can be accessed through the network are listed on object dictionary of each device.

COB-ID

A CANopen message is always transmitted by a communication object (COB). Every COB has an
identifier that indicates the type of data it is transmitting. This identifier, named COB-ID, has an 11-bits
length, and it is transmitted in the identifier field of the CAN message. It is subdivided in two parts:

Funciion Code Node Address
bit10| bit9| hit B | bit 7 | bit & | bit 5 | kit 4 | hit 3 | bit2| bat 1 | hat 0

- Function code: indicates the type of object that is being transmitted.
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- Node address: indicates with which network device the message is related to.

The default values of the different communication objects that are available in the devices are
presented in the table below. It is important to notice that the object default value is dependent upon the
slave address, except the COB-Ids for NMT and SYNC objects that are common to all network devices.
These values can also be changed during the device configuration step.

COp Funciion Code Reeuiting COB-ID
(bitz 10 -1 {function + address)
MNIT 0000 0
BYNC 0001 128 (B0h)
EMCY 0001 129 - 255 (81h - FFh)
PDOT (tx) 0011 385 -511(181h - 1FFh)
FPDOT (rx) 0100 513 - 639 (201h - 27Fh)
PDO2 (tx) 0101 641 - 767 (281h - 2FFh)
PDO2 (rx) 0110 765 - 895 (301h - 37Fh)
PDO3 (tx) 0111 897 - 1023 {(381h - 3FFh)
PDO3 (rx) 1000 1025 - 1151 (401h - 47Fh)
PDO4 (=) 1001 1153 - 1279 (481h - 4FFh)
PDO4 (rx) 1010 1281 - 1407 (501h - 57Fh)
SDO (tx) 1011 140% - 1535 (581h - 5FFh)
=SDO (=) 1100 1537 - 1663 (601h - 67Fh)
IIT Etrror Control 1110 1793 - 1919 (701h - 77Fh)

2.14 EDS file

Each device on a CANopen network has a configuration file called EDS, which contains several
data about the operation of the device over the CANopen network, as well as a description of all available
objects for communication. In general this file is used by the master or by the configuration software for
programming the devices connected to the CANopen network.

WSCAN Software
Running the WSCAN software

The WSCAN can be executed in two modes:

1st - Via WLP software, by using the option “CANopen” under the “Tools” menu or by using the
shortcut keys “Shift+F11”

=N Build  Communicate  Macro

Parameters Yalues F10 ‘

Fieldbus F11
CAMNopen Shift+F11 ‘

NOTE!
The CANopen master function is available only on versions 1.30 or later of the PLC2 board.

When the WSCAN software is executed from the WLP, a configuration file of the CANopen
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network (with the same name of the current WLP project) will be created / opened and will be stored inside
the current project folder.

2nd - Through the shortcut created in the Windows Start menu.

) WP w401 b
) WP w420 b
) WP vs.00 r
GE ‘AL ve.00 @) Ajuda
@) Help
WLP 46,00

[H wscanvi.o0

Related topics :
Main Window/ 143
Main Menul 147
Button Barl 15

Device Treel 167
Log window| 167
CANopen network! 17

Configuring a new network/ 17
Configuring the master! 19

Configuring the slaves| 25

Slave Object Dictionary/ 3"

Master/Slave PDOs Configuration| se’
Viewer/Configuration of PDOs connections| 417
Create configuration| 48’

Transfer configuration| 49

Online monitoring] 4¢™

Interface with the ladder programming| 52
Example of network configuration| 571
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3.2

3.3

Main Window

The main window of the WSCAN software has the following appearance:

[!E PLCZ?_SCADS wen - Weg Software CANopea Config
Ede Bt Wew Corfiguration Cpmmurscation  Taoks

Ifain Menu.

Button Bar.

SCAD5 Z20-230V 24-484 [Rew, 210)
SCAA5 220-230 &84 [ Rew. ZI0)
SCAAS 220230V 8164 | Rew. 2101)

0= VBB e
Dewics Tree
- Master ID# ;| < Mastes] » Bandrate ; 1000 Ebitls
P08 || Rev. 450 ] PLCZ [ Rew. 130 )
PLC2 [ Rev. 1300
= WEG Industaas 54
PLCI [ Rev. 180 ES5E [Woseto W 2« Modez»
POS2 [ Rev. 130 ) = SCA-05 220-230F 4-84 [ Rev. 210 )
e

Configured n

etworls,

devices

List of available

Error log generated by
the software

Main Menu

File menu:

File W[
Mty

Qopen...
Save

Prink &

Exit

Edit menu:

Yiew Configuration Communication  Tools  Help

Save As...

tup...

1 CProjekost,, \PLCZ _SCA0S,weon

Language

ChElHMN F ?

el
Chrl+5

=

[+ g |

Portuguese
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File YWieww Configuration  Communication  Tools  Help

Undo  Chrl+2 E % |ﬁ| EL';H % ?
HEE I

File Edit BUEEN Configuraktion Communication Tools  Help

=8| v Toolbar % |ﬂ| E'-LE Eﬂ} w7

v Status Bar

View menu:

Device T

v Device Tree . Wex
m v Log Window %
o B ¥Y | o [

Configuration menu:

File Edit Wiew RelysiEWe® Communication Tools  Help

Tl - FLEE
Device Tree Download F3 . |

Communication menu:

File Edit Miew Configuration By Tools Help
D E..ﬂ' E % Online Monikoring  F9
Device Tree Serial Configuration  Shift+F3
Tools menu:
File Edit “iew Configuration Communication Help
D D,"' E . i PDOs Conneckions F4
Help menu:

File Edit Wew Configuration Commounication Toaols
O = E % |ﬂ| EH E{‘l} Contents Shift+F1

Device Tree Abouk 'WSCAR, .. Chrl4+-Shift+4

3.4 Button Bar

It is composed of the following buttons:

O - New CANopen configuration file.
l= - Open CANopen configuration file.
i - save CANopen configuration file.
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& - Ccut.
Ex . Copy.
- Paste.
- Viewer/Configuration of PDOs connections.

B - Transfer configuration.
&= - Online monitoring.

& - Print.

¥ - About the WSCAN.

35 Device Tree

It contains the list of available devices that can be used as slaves on the CANopen network. This
list is created from the content of the “EDS” folder that is located inside the WSCAN installation folder,
which is the same of the WLP (usually “C:\Weg\WLP VX.YZ” where X.YZ is the WLP version).

In order to add a device to this list, just copy the EDS (Electronic Data Sheet) file provided by the

device manufacturer to the “EDS” folder mentioned previously. It is necessary to restart the software so
that the added files can be included in this list.

Device Tree

=1 WEG Industriaz 5.4,
CPw/-08 [ Rev. 450
PLCT [ Rev. 160
PLCZ [ Rev. 100
FPOSZ [Rew. 110
SCA-05 220-230W 4-84 [ Reyv. 210

3.6 Log Window

It contains the list of registers/errors generated by the software. Registers or errors that may
happen during the analysis of the “EDS” files and creation of configuration will be listed on this window.

11:24:57 : Configuration file generation initiated.
11:24:57 : Configuration file generation sucszesfully finalized.

Loge | Emars
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3.7  CANopen network

The network structure will be always graphically represented on the WSCAN software. The main
data related to master and slaves are listed in this representation.

:E Master ID # : 1 = Master]l = Bandrate : 500 Ebat/fs

PLC2 ( Rev. 130)

Hode ID # : 2 < Hode2 =
. SCA-05 220-230¥ 4-8A { Rev. 210 )

Hode ID # : 3 < Hode3 »
CFW_02 ( Rev. 450 )

The device data will be organized in the following mode:

Metworl address.

/ Device name.

PLC2 ( Rev_ 130 )

Master ID # : 1 = Masterl = Bzﬁr&te : 500 Ebitfs

\ MNetwork speed (visible

only in the master).

Device description and revision.

3.8  Configuring a new network

When creating a new CANopen network project the devices will be not configured (including the
master). Therefore, the following procedures shall be carried out:

1st - Define the network master by clicking on the master picture and select the option
“Properties”.

Properties
Cofiguration

PDO=

The following dialog box appears:
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Master properties [z|
M azter
M ame : |Master1
Froduct : _
Yendar [W’EG
Revizian : 130
EDS file : |EEI_F'LE2_'-I1 I _MASTER eds

Address ; 1 -
Baudrate : 500 Khitts -

Picture... | |
k. | Canzela | Help |

The basic properties of the master, such as the master device (in this case the “PLC2"), the master
address and the network baudrate are defined in this box.

2nd - Add slave devices, which are available on the list of devices, by dragging and dropping
them into the network structure area.

B =wen - Weg Software CANopen Config
Fils Edt Wiew Configurstion Communicetion Tooks Help

0 & H ol R

Maiter ID & : 1 = Masterl » Bandrate : 500 Ebilfs
PLCZ [ Bev. 130 )

Device Tree -
CPW08 [ Rev. 450
FLEZ[Rev. 120

= WEG Irhusiias 5.8

PLCT [Rev. 180 ]
POS2 [ Rew. 130 )

SCADR 200230 24,485 [ Bew 210

SCAT O ETER TFev. 210 _-_--_‘___—"""'--b SCA-05 220-230V 4-84 [ Rev. 210 |

Logs | Emoss

After the device is dragged and dropped, the following dialog box appears:
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Device properties

Device
Marne :
Product :
Vendor
Revizion :

EDS File :

Address

Picture... |

[Node2
5CA-05 220-230v 4-84,

WEG Industriaz 5.4,
=10

|CO_SCADS 220-230_4-84 W21 eds
2 -

[SCA-D5.ico

Cancel | Help

At this time, the basic properties of the slave will be defined, such as the slave address. Once the
slave address was defined and the “OK” button was pressed, it cannot be changed anymore. Therefore, if it
is necessary to change the slave address, remove the device from the network structure and repeat this

procedure.

After completion of these procedures, the network will be configured with a slave device and it

will be represented as follows:

&

Master ID # - 1 = Master]l » Bandrate : 500 Ebat/fs
PLC2 ( Rev. 130 )

2073

Hode ID # : 2 < Hode2 =
SCA-05 220-230¥ 4-8A ( Rev. 210 )

3.9 Configuring the master
3.9.1 Configuring the master

Click on the master picture and select the option “Configuration” to access the master
configuration. Then, a dialog box appears with the options that are described in the next items.

Related topics :

NMT/ 207
SYNCPRODUCER] 207
SDO/ 21
HEARTBEATPRODUCER/ 27}

FOLLOW!/ 247
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3.9.2 NMT
This option configures the network control and management properties of the CANopen master.
Defines the basic properties of the master during the initialization and management of the
network:
Master, Configuration =Master1 = E'
PROD. HEARTBEAT ] FOLLOW |
NMT | PRoD.sNC | soo ]
=
[ Simultaneously command nodes to operational
[v Eror on mandatory node, reset all nodes
=
=
MODE RESET
Wait time 400 e
k. | Cancelar | Ajuda
- Master: if this option is not selected, the device will behave as a network slave and it will not be
possible to configure the other slaves and start the network communication.
- Simultaneously command the slaves to the operational: it allows selecting if the master will
command the slaves to the operational mode after the initialization of each slave, or if the master will
command all slaves to the operational mode at the same time (after the whole network initialization is
done).
- Error on mandatory slave, reset all nodes: it allows programming the master to restart all the network
slaves or only the faulty slave in case of detecting a communication error with a slave programmed as
“mandatory”. The slave is defined as mandatory or not in the configuration of the slave itself.
NODE RESET :
- Wait Time @1 : wait time after node reset command sent by master.
(1) only for PLC11-01 board.
3.9.3 SYNC PRODUCER

This option enables the synchronization service of the CANopen master.
This service is used for synchronizing the data transmission of the PDO service, ensuring that the
information will be produced and consumed at the same time in different devices.
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Master Configuration =Master1 = E'
PROD. HEARTEEAT ] FOLLOW ]
NMT PROD.SYNC | 500 ]
STMNC
COBAD: |
Cycle : |E j B
[0 =dizable |

k. | Cancelar Ajuda

- COB-ID: indicates the identifier of the SYNC message. Modifications in this identifier are not
allowed. Therefore, the default value of the SYNC message on the CANopen network shall be used.
- Cycle: defines the cycle time of the SYNC message transmitted by the network master. If the
communication cycle time is disabled the master will behave as a SYNC Consumer.

NOTE!
- Very short cycle times for the SYNC message will overload the network and cause communication
errors of the various services.

3.94 SDO

Properties of the SDO server of the CANopen master.
This option configures the properties of the SDO server, which is used by the SDO ladder block in
the WLP and also in the communication between master and slaves via Modbus protocol.
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Master, Configuration =Master1 = E'
PROD. HEARTEEAT ] FOLLOW |
NMT | PROD. svNC b0
sD0

Timeout ; |ET _|:| e

k. | Cancelar Ajuda

- Timeout: defines the time that the network master shall wait for an answer every time the SDO client
of the master issues a request to the SDO server of any slave on the network. An error will be indicated
in case the answer is not received within the programmed time.

3.9.5 HEARTBEAT PRODUCER

This option enables the heartbeat producer service of the CANopen master.
A slave with a configured heartbeat consumer uses this service to monitor the master
communication with the CANopen network.
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Master Configuration <Master1 = [g|
MMT |  PROD.sYNC | sDD |
PROD. HEARTEEAT ] FOLLOW |
HEARTBEAT
Period of transmission : :ll s

k. | Cancelar Ajuda

- Enable: it allows enabling or disabling the production of heartbeat messages by the network master.

- Period of transmission: in case it is enabled, this will be the transmission cycle of heartbeat messages.
Once it is programmed, other network devices with heartbeat consumer can be programmed to monitor
these messages and detect communication errors.




24

WSCAN V2.0X mEu

3.9.6

FOLLOW

It enables the Follow producer or consumer service via CANopen.
It is used to perform speed or position synchronism via the WLP Follow block (1) 24",

Master Configuration =Master1 = E|
NI T ] FROD. SvNC | 500 |
FROD. HEARTEEAT FOLLOW
FOLLOW
&+ Disable

" Producer Enable [Feal fwis)
" Producer Enable [Virbual iz

" Consumer Enable

COBAD [hexa) : |

SPEED 5OURCE
{

~

k. | Cancelar Ajuda

- Disable: It disables the Follow producer or consumer function.

- Producer Enabling (Real Axis): It enables the master to produce Follow data through the TPDO 01.

- Producer Enabling (Virtual Axis): It enables the master to produce Follow data through the TPDO 01
)24

- Consumer Enabling: It enables the master to consume Follow data through the RPDO 01.

- COB-ID (hexa): It is the TPDO 01 or RPDO 01 identifier in the CANopen network. In order that the
Follow data produced in one equipment be consumed in another, the value of this parameter must be
the same in both equipments.

- Speed Source: It selects which speed the follow producer (actual speed or speed reference) will
transmit.

Refer to the programming example of the Follow/ s3] block via CANopen for more details.

(1) Available only for the PLC11-01 and PLC11-02 with firmware >= 1.20.
(2) Available only for the PLC11-01 and PLC11-02 with firmware >= 1.30.
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3.10 Configuring the slaves
3.10.1 Configuring the slaves

Click on the slave picture and select the option “Configuration” to access the slave configuration.
Then, a dialog box appears with the options that are described in the next items.

=] = Master ID # - 1 = Master]l = Bandrate - 500 Ebitfs

PLC2 ( Rev. 130)

Hode ID # : 2 = Hode2 =
SCA-05 220-2307 4-BA ( Rev. 210 )

Propetties

Configuration

Object Dictionary
PCuDs

Remove

Related topics :

NMT/ 267

NODE GUARDING/ 261
HEARTBEAT PRODUCER/ 27
EMCY/ 28"
SAVE/RESTORE/ 3
FOLLOW]/ 327
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3.10.2 NMT

This option configures the control and operation properties of the slave.
Defines the basic properties of the slave during the initialization and operation of the network:

Mode Configuration =Mode3> [‘5_<|

PROD. HEARTBEAT | EMCY | SAVE /RESTORE | FOLLOW |
NMT ] NODE GLARDING ]

[ Mandatony node with initialization error, Mok to start the
netwark,

[v Automatically rezet node with communication error

=

OO O

ak. | Cancelar Ajuda

- Slave: if this option is not selected, the device will be not configured and neither initialized by the
network master.

- Mandatory node with initialization error do not initialize the network: it allows programming if the
slave is mandatory or not to the network master. If the slave is programmed as mandatory and an
initialization error is detected, the master will not try to initialize the remaining network slaves until
the initialization of this slave is completed.

- Automatically reset node with communication error: if this option is selected and the master detects a
communication error with this slave, then the master will reset and restart the slave. Otherwise, the
master will only indicate de error in the status word and wait for the user to reset and restart the slave
(this can be done by using the words for communication control).

NOTE!
- It is necessary to enable any error control service (Node Guarding or Heartbeat).

3.10.3 NODE GUARDING

This option enables the node guarding service of the slave.
This service is used for monitoring the slave communication with the CANopen network. This
monitoring is carried out by the master as well as by the slave.
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Mode Configuration =Mode3= §|

PROD. HEARTBEAT | EMCY | SAVE /RESTORE | FOLLOW |
NMT NODE GUARDING

WODE GUARDIMNG

Period of transmiszion : |

Lbf Ll

R etry fachar : |

ak. | Cancelar Ajuda

- Enable: it allows enabling or disabling the Node Guarding error control service for the slave.

- Period of transmission: defines the time-interval within which the slave shall respond to the master
request.

- Retry factor: defines the number of time-intervals that the slave or the master shall wait before
indicating the communication error.

NOTE!

- This service will only be available if the slave has the objects need for its execution that are
described in the EDS file (100Ch and 100Dh).
- Only one error control service, either Node Guarding or Heartbeat, can be enabled in the slave.

3.10.4 HEARTBEAT PRODUCER

This option enables the heartbeat producer service of the slave.
This service is used for monitoring the slave communication with the CANopen network. This
monitoring is carried out only by the master.
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Mode Configuration =Mode3> |E|
MMT | MODE GUARDING |
PROD. HEARTEEAT | EMCY | SAVE /RESTORE | FOLLOW |
HEARTBEAT
[ Enable
Period of transmission : :ll i

ak. | Cancelar Ajuda

- Enable: it allows enabling or disabling the Heartbeat control error service for this slave.

- Period of transmission: defines the time-interval within which the slave shall transmit heartbeat
messages to the network. A communication error is indicated if the network master does not receive
any of these messages from the slave within the heartbeat time.

NOTE!

- This service will only be available if the slave has the objects need for its execution that are
described in the EDS file (1017h).

- Only one error control service, either Node Guarding or Heartbeat, can be enabled in the slave.

3.10.5 EMCY

This option enables the EMCY service of the slave.

This service is used for indicating a device error. These error messages will be stored in up to 8
status words that can be accessed in the ladder program developed through the WLP to the CANopen
master.
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Mode Configuration =Mode3= [z|
NHT | NODE GUARDING |
PROD. HEARTBEAT — EMCY ] S&VE /RESTORE | FOLLOW |
EMCY
COB-D |
=]
Time | 1 w1000z

Error code

Error register

b anufacturer 1

 anufacturer 3

b anufacturer 4

|
|
|
b anufacturer 2 |
|
|
|

Lol Lol bed Lol Lef L] L

b anufacturer 5 ;

ak. | Cancelar | Ajuda |

- Enable Mapping: it allows enabling or disabling the master mapping of EMCY messages transmitted
by the slave.
- Time: defines the time-interval that the slave shall wait before transmitting a new EMCY message to
the network.
- Status: defines which master register will store the data transmitted in the EMCY message. The
content of this data identify the type of error occurred in the slave. Each data represents one of the 7
existent fields in a EMCY message:

- Word 1 : Error code (CiA)

- Word 2 : Error register (object 1001h)

- Word 3 to 7 : Manufacturer specific error field (1 to 5).
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Error Code (hex) Meaning
(LIl Errar Resat o Mo Errar
10w Ganaric Ermar
20w Currant
21 Currant, devica inpul sida
22w Currant insida the devica
23 Currant, davica oulput sida
B0 altage
ER R Mains Voltage
F2ux Vaollage inside the davica
B3 Culpul Voltaga
A0 Tamparatura
A1 Ambianl Temparatura
A2 Devica Tamparatura
B0wx Devicea Hardwara
Bnx Devica Saftwara
Bixx Irlsrrisl Softwars
[k ] Usar Software
[k Dala Sal
TOwx Addiional Modulas
Bl hanitaring
Blux Communication
8110 CAMN Owarrun {Objacts lost)
5120 CAN in Error Passiva Modsa
5130 Life Guard Error or Headbaat Error
5140 recovarad from bus off
5150 Transmit COB-ID callision
B2wx Protacal Errar
8210 PD2 not procassad dus to length arror
5220 PO lenglh exceadad
Bl Exlarnal Error
Filxx Addilianal Fundions
FFxx Davica spacilic

Error code CiA - Word 1 EMCY.

@
=
=
=]

Maaning

=

Slmlom|a|lw|w[alo
ololo|o]o|O|O

ganaricanar

currant

valtage

tomporaturo

communicalion arrcr {owarrun, arror stata)

davica profile spaciic

Rasarwad (always [}

manufacturar spaciic

Object 1001h - Word 2 EMCY.

NOTE!

- EMCY : This service will only be available if the slave has the objects need for its execution that
are described in the EDS file (1014h).

- Inhibit Time: This service will only be available if the slave has the objects need for its execution
that are described in the EDS file (1015h).
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3.10.6 SAVE/RESTORE

This service is used to save or restore the default values of the parameters in the slave object

dictionary.
Mode Configuration =Mode3> @

MMT | MODE GUARDING |
PROD. HEARTEEAT | EMCy  SAVE /RESTORE | FoLLOw |

S&WE S RESTORE

[ Restore configuration
"
f'“

~

ak. | Cancelar Ajuda

- Save configuration: at the end of the slave configuration, the master requests the slave to save its
configurations in a non-volatile local memory.

- Restore configuration: before configuring the slave, the master requests the slave to restore its
configurations to the default values.

NOTE!

- This service will only be available if the slave has the objects need for its execution that are
described in the EDS file (1010h or 1011h).

- The use of these services consume quite some time from the slaves, therefore timeout errors may
happen during the communication. In order to avoid these communication errors it is necessary to
increase the SDOs timeout in the master configuration.
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3.10.7 FOLLOW

It enables the Follow producer or consumer service via CANopen.
It is used to perform speed or position synchronism via the WLP Follow block (1)]s2".

Mode Configuration =Mode3> [‘5_<|

NHT | NODE GUARDING |
PROD. HESRTBEAT | EMCY | SAVE /RESTORE  FOLLOW

FOLLOW

" Producer Enable [Mirtual &xziz)

" Consurner Enable

COBAD [hewa) : |

SPEED SOURCE
("

~

ak. | Cancelar Ajuda

- Disable: It disables the Follow producer or consumer function.

- Producer Enabling (Real Axis): It enables the master to produce Follow data through the TPDO 01.

- Producer Enabling (Virtual Axis): It enables the master to produce Follow data through the TPDO 01
)l

- Consumer Enabling: It enables the master to consume Follow data through the RPDO 01.

- COB-ID (hexa): It is the TPDO 01 or RPDO 01 identifier in the CANopen network. In order that the
Follow data produced in one equipment be consumed in another, the value of this parameter must be
the same in both equipments.

- Speed Source: It selects which speed the follow producer (actual speed or speed reference) will
transmit.

Refer to the programming example of the Follow! s31 block via CANopen for more details.

(1) Available only for the PLC11-01 and PLC11-02 with firmware >= 1.20.
(2) Available only for the PLC11-01 and PLC11-02 with firmware >= 1.30.
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3.11
3.111

3.11.2

Slave Object Dictionary

Slave Object Dictionary

As previously mentioned, all the objects accessible via the network are listed on the object
dictionary inside the “EDS” file, and sometimes it may be interesting to access the content of these objects.

In order to access the slave object dictionary click on the slave picture and select the option
“Object Dictionary”. The following dialog box appears:

Object Dictionary = Node2 =

B3R Cormmunication Profile Area Sublds | Mame Y alue Drata bliry Il ax Acess | Default
+- Manufacturer Prafile Area
+1- Standart Profile Area
< »
Ok Help

Related topics :

List of Objects| 337

Object Datal 347

Changing the numerical base/ 331
Changing the object valuel 361

List of Objects

The object dictionary is divided into three groups: “Communication Profile Area” that contains
the communication specific objects, “Manufacturer Profile Area” that contains the manufacturer specific
objects, and “Standard Profile Area” that contains the standard objects common to a class of devices.

B Cormmunicalion Prafile Area

+- Manufacturer Profile Area
+- Standart Profile Area

The objects are always identified by its index and sub-index (when it exists), which have a
hexadecimal representation. For example, the object “Device Type” has an index = 1000h and a sub-index
= Oh (as it does not exist), while the object “Vendor 1d” has an index = 1018h and a sub-index = 1h.
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=|- Communication Profile Area
1000 Device Tepe
1001 Errar Feaister
+1- 1003 Pre-defined Error Field
1005 COB-ID SYMC
100C Guard Time
100D Life Time Factor
1014 COB-ID EMCY
SR 1013 [dentity Object
sub0 nunber of entries
subl Yendor |d
zub2 Product Code
zub3 Revizion number
zubd Serial number

The bolded objects in this list belong to the DCF file, which is a specific list used by the CANopen
master during the slave initialization. If an object belongs to the DCF file, it means that the master will be
responsible for defining the object value during the initialization.

It is possible to add objects to or remove objects from the DCF file by right-clicking the intended
object. Then, the following menu appears:

=|- Communication Profile Area
1000 Device Type
1001 Errar Reqiste:
+- 1003 Pre-defined Emor Field
1005 COB-ID S¥MZ
100D Life Time f  Femove do DCF
1014 COB-D EMCy Adiciona ao DiZF
=1+ 1018 Identity Object
subl number of entries
zub1 Yendor [d
gub2 Product Code
zub3 Revigion number
zubd Serial number

Only add or remove objects from the DCF file if you know specifically the object function.

3.11.3 Object Data

When an object is selected from the list of objects, its information is presented on the screen.
When the selected object has sub-objects then the whole list of sub-objects will be also presented.

Sublds | Mame Yalue Data kdin b & Acezz | Default FOO
1 Yendor [d 0:00000123  UNSIGHED22  0x00000000  O=FFFFFFFF o 000000123 no

The following object information is listed on the screen:

- Subldx: Object sub-index.

- Name: Object name.

- Value: Object current value.

- Data: Object numerical type.

- Min: Object minimum value.
- Max: Object maximum value.
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- Access: Object access rights.
- Default: Object default value.
- PDO: PDOs mapping.

Data types:
-BOOLEAN
- INTEGERS
- INTEGERL16
- INTEGER32
- UNSIGNEDS
- UNSIGNED16
- UNSIGNED32
- REAL32
- VISIBLE_STRING
- OCTET_STRING
- UNICODE_STRING
- TIME_OF_DAY
- TIME_DIFFERENCE
- DOMAIN
- INTEGER24
- REALG4
- INTEGERA40
- INTEGER48
- INTEGERS56
- INTEGERG4
- UNSIGNED24
- UNSIGNED40
- UNSIGNED48
- UNSIGNED56
- UNSIGNED64

Access type:
- rw: read an write access
- wo: write-only access
- ro: read-only access
- const: value is constant, read only access

3.11.4 Changing the numerical base

In order to change the numerical base of an object right-click the intended object, choose the
option “Format” and then, select the new numerical base.

Sublds | Mame Walue Data kdin b & boezz | Default FOO

Wendar |d 000000123 UWSIGHED 3 O=00000000 0=xFFFFFFFF o 0z000007123 fo

Edit Value |

v Hexadecimal
Binary
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3.11.5 Changing the object value

Obijects that have access type “rw’” and “wo” can have their values modified. When the object
value changes, it is automatically added to the DCF file.

In order to change the object value, double-click the object or right-click the object information
that you want to change and choose the option “Edit Value”. Then, the following dialog box appears:

Edit Value = COB-ID 5YNC =~

D ata type
||_| NSIGNED32
Drefault
|EI:-:EEI Apply
Walue
Drecimal : |-I 28
Hexadecimal : |D:’:I:":"]E":"]EEI
Binary |E#EIEIEIEI_EIEIEIEI_IZIEIEIEI_EIEIEIEI_EIEIEIEI_EIEIEIEIJ Q00_oooo
Carcel Help

Use this dialog box to change the object value in one of the three numerical bases (the conversion
to the other bases is automatic) or apply the default value. When the default value is applied, the object is
removed from the DCF file.

3.12 Master/Slave PDOs Configuration
3.12.1 Master/Slave PDOs Configuration

As previously mentioned, the PDOs are generally used for transmission and reception of real-time
data that is needed during the device operation and, therefore, they shall be configured.

In order to access the configuration of the master/slave PDOs click on the master/slave picture
and choose the option “PDQOs”. Then, the following dialog box appears:
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PDOs configuration < Master1 >

FDO

+

+- Tx-PDO

Jic COB-D

Transmizzion Type :

lhexal ; I

37

| -] SYMCRate: =

3

Ewent Timer : 4: e

Inhibit Time : _IZI {#100us] Compatibility - _IZI i
Lwaliables Objects Mapped Objects

Dummy (INTEGERS] ~

Doy INTEGER1E]
Dummy (INTEGER32)
Crurnrny (UMSIGHEDE)
Cournrny (UMSIGHEDTE]
Drummmy (UMSIGNED32)

<

3CE2 Read WORD O [UMSIGNEDTE]
3CE3 Read WORD 1 [UMSIGNEDTE]
3CE4 Read WORD 2 (UNSIGMEDTE]
3CES Read WORD 3 [UWSIGMEDTE]

|»
|¢\

Related topics :
PDOs List/ 371
PDO communication parameters| ss’

PDO Mapping! 3¢

3.12.2 PDOs List

The PDOs are divided into two groups: “RxPDQO” and “TxPDQO”, where the “RxPDO” are the
Receive-PDOs and the “TxPDQO” are the Transmit- PDOs.

= R =-FPO0

Receive PDO 1
Receive PDO 2
Receive PDO 3
Receive PDO 4
Receive FDO B
Receive FDO B
Receive FDO Y
Receive FDO 3

- Tx-PDO

Tranzmit PDO 1
Tranzmit PDO 2
Tranzmit PDO 3
Tranzmit PDO 4
Tranzmt FDO 5
Tranzmt FDO B
Tranemt POO 7
Tranemt POO &

The bolded PDOs in this list are enabled.
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3.12.3 PDO communication parameters

When a PDO is selected from the list of PDOs, its communication parameters are shown in the
dialog box as presented in the following figures:

¥ Enable COBAD [hexa) : {0201 W RTR Allowed

Tranzmizzion Type |as_l,lnn:hru:unu:uus [Manuf. Event] j SYMC Rate | :II

Ewent Tirner : | :,' s

Inkibit Tirme : | | [0y Compatibiity | =
RxPDO communication parameters.

W Enable  COBAD (hexa): 0181 W RTR Allowed

Transmizzion Type |a$yn-:hr|:|nl:uus [t anuf, Event] j SYMC Rate : | j

Event Timer : |E| j TG

Inkibit Tirme : i | p00ug)  Compatibiity | =

TxPDO communication parameters.

Description of the communication parameters:
- Enable: enables/disables the PDO.
- COB-ID (hexadecimal): this is the PDO identification number in the CANopen network.
The COB-ID range is from 0181h to 057Fh. This identifier is used to connect TXxPDOs to
RxPDOs, i.e., if we want a data produced by a TxPDO to be consumed by a specific RxPDO
then, they shall have the same COB-ID.
- RTR Allowed: RTR allowed/not allowed (remote frame).
- Transmission Type: Mode of receiving/transmitting messages.

The following transmission modes are supported:
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Description

RxPDO

TP

Svnchronous
acyclic

Tpon reception of a PDO, the
device will only update the
mapped data at the next
reception of a SYNC obiject.

The PDO transmission is triggered
upon reception of a SYNC object
{acyclic), but not periodically. The
transtnission also depends on an
event, according to the device
configuration,

Svnchronous
cyclic

Tpon reception of a PDO, the
device will only update the
mapped data at the next
reception of a SYNC obiect

The PDO transmission is triggered
upon reception of a SYNC object.
The walue zet in “SYNC Eate™ (from
1to 240) indicate s the number of
SYHC objects that are necessary to
trigger the PDO transmission

synchronous
ETE. only

This transmission mode 15 not
suppotted by the ExPDOs

The mapped data 15 updated at the
reception of a remote frame.
Howewer, only the following SYHC
object triggers the PDO transmizsion

Azynchronous

ETE. only

This transmission mede 1z not

suppotted by the ExPDOs.

The PDO iz transmitted immediately
after the reception of a remaote frame.

Azynchronous
manufacturer
event

The mapped data 15 updated
immediately after the
reception of a PDO.

The PDO transmission 15 triggered by
aty event that is manufacturer

specific. For example, it can be
transtitted according to the “Event
Tirner™11,

Azynchronous
profile event

The mapped data 15 updated
immediately after the
reception of a PDO

The PDO transmission 15 triggered by
at event defined in the dewvice profile.
Tt can also be setto trigger according

to the “Event Timer™1

- Sync Rate: used to define the number of SYNC objects that are necessary to the transmission
of “Synchronous cyclic” TxPDOs.
- Event Timer: used to define a temporized event. It can or cannot be used as an event to
trigger the TxPDOs (depends on the device configuration).

- Inhibit time: TXPDOs inhibition time, that is, the device may not transmit the PDO again
before expiry of the inhibit time.
- Compatibility: reserved.

NOTE!

On master, the "Asynchronous manufatures event" transmission type is only by "Event
Timer" programing.

3.12.4 PDO Mapping

Every PDO can transmit or receive up to 64-bits of data. These data shall be configured through
the PDO Mapping that basically defines which application objects will be transmitted within a TxPDO and
which objects will receive an RxPDO. There will be a list of objects that can be mapped for each device, as
well as the maximum number of mapped objects by TxPDO or RxPDO.

As previously described, the TxPDO and the RxPDO must have the same COB-ID so that they
can be connected. In the same way, the total size of mapped bits in these PDOs must be the same. The
TxPDO can transmit more data than the RxPDO is programmed to receive, but never the inverse.
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Avaliables Objects M apped Objects
Durnrmy (IMTEGERS] ~ (0: 6040 Cantrabward [UNSIGHEDTE]
Dumnmy (IMTEGER1E]
Dummy (IMTEGER32)

Doy [UNSIGHNEDS)

Doy (UNSIGHNEDTE]

Doy (UMSIGMNED32)

2063 PO99 Enable [INTEGER1E]

2064 P100 Acceleration Tirme [IMTEGER1E]
2065 P101 Deceleration Time [IMTEGER1E]
206F F111 Direction of Rotation INTEGER16 ¥
< > £ >

) | 4= | p | Du:uwnl

The dialog box contains a list of objects available for mapping in the RxPDO or in the
TxPDO“rw” and “wo” will be available, and for the TxPDOs the objects with access type “rw” and “ro”
will be available., a list of mapped objects in the PDO, a button to add a mapped object (*?”), a button to
remove a mapped object (“?”), a button to move the mapped object up (“Up”) and a button to move the
mapped object down (“Down”).

NOTE!
- For the RxPDOs the object with access type “rw” and “wo” will be available, and for the
TxPDOs the objects with access type “rw” and “ro” will be available.
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3.13 Viewer/Configuration of PDOs connections

3.13.1 Viewer/Configuration of PDOs connections

This window is used to connect Transmit-PDOs (TxPDO) to Receipt-PDOs (RxPDO) in different
devices.

B View/config PDOs Connections

~ PDOs Connections
Froducer [T«PDO) Conzumer [R«PDO)

Ledle

Caonsumer (RxP20]

List
Conmections

Apply
Cohmections

Producer [TRPDO]

OK

Cancel

el

Help

Related topics :
Procedure for connecting PDOs| 417
Listing the connections| 48

3.13.2 Procedure for connecting PDOs

3.13.2.1 Procedure for connecting PDOs

The procedure for connecting PDOs consists basically on selecting a device that produces
determined information (Producer) and a device that consumes this information (Consumer).

The example presented here is based on the network configuration created in item 9 of this
manual.

Related topics :

Selecting the producer (TxPDO)| 421

Selecting the consumer (RXPDO)! 23

Connecting the producer (TxPDO) to the consumer (RXPDO)! 25
Connecting objects of different sizes| 46
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3.13.2.2 Selecting the producer (TxPDO)

The producer is the device responsible for transmitting the data to the network. Use the following
selection box to select the producer.

Producer [TxPDO]
|Master D #:1 < Master] » j

bazter ID #: 1 < Master] >
Mode D #: 2 < Moded »

After the producer device was selected, a list with the available TxPDOs and their basic
information is presented.

Froducer [TxPDO]
|Master ID#:1 < Mazter? » j

|T+FDO 1: COBD 020181 [Enable] jrw) -l
T«PDO 1 COB-ID 0x01871 [Enable] [rw)]
T«PDD 2 : COBAD 040281 (Enable] (]
T«PDO 3 : COBAD 0x0381 [Enable] (]
T4PDO 4 : COB-D 040481 [Enable] (]
T«PDO 5 : COBAD 0x0000 [Disable] frw)
T«PDO 6 : COE-D 040000 [Disable] frw]
T4PDD 7 : COE-D 040000 [Disable] frw]
T+PDO 8 : COBAD 0x0000 (Disable] {r]

|T+PDO 1 : COBAD 00181 [Enable] [w) |

T=FDO MNumber \ Mapping access:

T=PDO COR-TD rw — readiwrite

ro —read-only

T=FTD enabled
or dizabled

When a TxPDO is selected, its current mappings and its respective connections are listed.

Producer [T=FDO]
|Master ID#: 1 < Master] » ﬂ

|T+PDO 1 : COBAD 00181 [Enable] [w] |

Mapped 0 : Wiite WORD O [UNSIGNEDTE)
Mapped 1 : %wiite W/ORD 1 [UNSIGHNEDTE)
Mapped 2 - wiite WORD 2 [UNSIGNEDTE)
Mapped 3 : white WORD 3 [UNSIGNEDE)

The producer table moves to the position of the first mapped object when the mapping
information is double-clicked.

The data related to the TXPDO connections, if any, will be presented according to the following
example:
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3.13.2.3

Connected to Maode (D #: 2 < Made? > RxPDO 1
Mapped O Wiite WORD 0 [UNSIGHED1E]
tapped 1 : Wiite WORD 1 (UNSIGHMED1E]
tapped 2 ; Wiite WORD 2 [UMNSIGHED1E]
Mapped 3 Wiite WORD 3 [UNSIGHED1E]

This figure shows that the TXPDO is connected to the RxPDO#1 of the Node-1D#2. By double
clicking the connection data, the device and its respective RxPDO will be selected in the consumer
configuration.

If there are no connections for that TXPDO and it is enabled, it means that the TXPDO is
configured to produce data to the network, but that no other device is configured to consume this data.

Selecting the consumer (RxPDO)

The consumer is the device responsible for receiving the data from the network. Use the following
selection box to select the consumer.

Consumer [F=PDO)

e _ -

Mode D & 2 < Node2 s

After the consumer device was selected, a list with the available RxPDOs and their basic
information is presented.

Conzumer [RxPDO]
\Mode D #: 2 < Node2 » -l

‘BxFDO 1 : COB-ID 0020z e [
F=PD0O 2 : COB-ID 0x0302 [Enable] [re)
R=PDO 3: COB-ID 0x0402 [Enable] [rw)
FxPDO 4 : COB-ID 0x0502 [Enable] [rw)

\R&PDO 1: COB-ID 0401202 (Eniable) rv) -l

|R«PD0 1 : COB-D 040202 [Enabls) (] -l

ExPDO Mumber / \

ExPDiO COB-ID

MMapping access:
rw — readiwrite
ro —read-only

E=FDO enabled
or dizabled

When an RxPDO is selected, its current mappings and its respective connections are listed.
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Conzumer [RxP0O]
\Mode D #: 2 < Node2 » -l
FixPDO 1 : COB-D Dx0202 [Enable] [nw]
tapped O Controbword [UMSIGHEDTE]
The consumer table moves to the position of the first mapped object when the mapping
information is double-clicked.
The data related to the RxPDO connections, if any, will be presented according to the following
example:

Connected to Master [0 #: 1 < Master] > TRPDO 1
tapped O Contralword [UMSIGNED1E]

This figure shows that the RxPDO is connected to the TxPDO#1 of the Master-ID#1. By double
clicking the connection data, the device and its respective TXPDO will be selected in the producer
configuration.

If there are no connections for that RxPDO and it is enabled, it means that the RxPDO is
configured to consume data from the network, but that no other device is configured to produce data.

Besides, after selecting a certain producer and consumer, all its mapped transmission and
reception objects will be listed on a table. This table contains all objects that can be used by the producer
for transmission and consumer for reception.

The producer objects will be always in the left side of the table, that is, they correspond to the table rows.
The consumer objects will be always on the top of the table, that is, they correspond to the table columns.

Consumer [RxPDO]

P099 Enable (INTEGER16)
P100 Acceleration Time (IMTEC
P101 Deceleration Time (IMTE!
P111 Direction of Rotation (IMT
P117 Position Reference (INTE
P119 Current Reference (Torg
P121 Speed Reference (INTEC
P202 Operation Mode (INTEGE
P432 Startz STOP Function (Ik
P435 Starts MOVE Function (F
Controleord (LUNSIGNEDTE)
Modes of Operation (INTEGER
Target Torque (INTEGER16)
Target Position (INTEGER 32)
Profile &cceleration (UMNSIGHNE
Profile Deceleration (UMSIGME

Producer [T=PDO]

-
Hn

-
|
Hn
|
|
Hn
|
|
|
|
|
|
|
Hn

JR O O L ) L i

JR I g o o O A
< >

The green objects correspond to the currently mapped objects. The TxPDOs with access type “rw”
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can be changed, while the TxPDOs with access type “ro” cannot be changed.
The orange objects correspond to the currently mapped objects. The RxPDOs with access type
“rw” can be changed, while the TxPDOs with access type “ro” cannot be changed.

3.13.2.4 Connecting the producer (TxPDO) to the consumer (RxPDO)

The connection procedure consists basically on selecting, via check boxes, the producer object and
its respective consumer object, as shown in the following figure:

Consumer [R=PDO)

P0939 Enable (INTEGER 18]
P100 Azceleration Time (IMTES
P101 Deceleration Time (INTE!
P111 Direction of Rotation (IMT
P117 Position REeference (IMTE
P119 Current Reference (Torg
P121 Speed Reference (INTEC
P202 Operation Mode (INTEGE
P432 Starts STOP Function (]
P435 Starts MOVE Function (IF
Cartrolword (UM SIGREDT )

Producer [TxPDO]

Write WORDD(UNSIGNEDISY [ [ T rrnr

<

After connecting all producer objects to their respective consumer objects, click on the “Apply
Connections” button so that the connections can be created.

Several verification procedures are performed during the creation process of the connections.
Depending on the number of producer and consumer objects, the creation time may vary and take a few
seconds. After this procedure is completed, the window the list of connections shows the following data:

Producer [TxPDO) Consumer [RxPDO]

[Master ID # : 1 < Master! > | |Mode |D #: 2 < Node2 > |
|T+PDO 1: COB-D 00181 (Enable] [rw] | |R#PDO 1: COB-D 040181 [Enable) () |
Connected to Node ID #: 2 < Node2 » RxPDO 1 Connected to Master D #: 1 < Master] > TxPDO 1

Mapped 0 wiite WORD 0 [UNSIGHMEDTE) Mapped 0: Controbward (UMSIGHEDE]

It is possible to observe that now the TxPDO and the RxPDO have the same COB-ID, which
means that they are connected (this is also confirmed from the connection data).

The “Apply Connections” procedure does not save the new PDO configurations directly on the
object dictionary. Press the “OK” button to confirm that the new PDO configuration is valid and,
consequently, save it on the object dictionary.

In certain situations it is necessary to preserve the TXPDO mapping. In this case it is possible to
use “Dummy” objects in the consumer, which are virtual objects that can be used to consume unnecessary
data during the device operation.
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In this example, the producer objects “Write WORD 1” and “Write WORD 2”, which have 16-bits
each, will be consumed by the object “Target Velocity”, which has 32-bits. In other words, 16 bits + 16 bits
= 32 bits.

This will be the resulting mapping after the connections are applied:

Froducer [TxPDO] Canzumer [RxPDO]

|Master ID #: 1 < Master] » ~| |Node D #: 2 < NodeZ » ~|

|T+PDO 1: COB-D 0+0181 [Enable) [rw] | |R#PDO 1 : COB-ID 040181 [Enable] [mw] ~|

Connected to Hode (D # 2 2 < Mode? » RxPDO 1 Connected to Master ID #: 1 < Master] > TaPFDO 1

M apped O Wiite WORD 0 [UMSIGHNED1E] Mapped 0 Controlword [UNSIGHEDTE)

Mapped 1 Write WORD 1 [UMSIGHNED1E] Mapped 1: Target Welocity [INTEGER32)

Mapped 2 : Wit WORD 2 [UNSIGNED1E]

Another example:
Consumer [R=FDO]
clalclclele sleleleleleelaszlgl”
gooigl® alalalalalalalalal@|B
R G I B P T T A T T T Ty T O T O T i
Sl (S YPslislZ (Z | Z|Z(=Z(=Z|(Z2|=|alo
212|122l |elc|cle|z|lec|e|lec|le|m|m
S(5(5|S5|lm @ | @ |6 | 6| 0| @|@0|@|6d|=z|=
| = | = | =22 Z2|lZz(z|lz|lz|lz|l=z|z|2|5|5
o | o|lo|l=|3 222|232 |2|2|2|2|=|=
s s12 2222|2222 |=2|a|=

— =) =) =) =) = — (] " = () w - o m — —

= r ol oo lw W w|w|w|w|w|w|w|w|w|w

o

T AEEIE | HEEREBRRERE

!: = = = = hn = = = = = = = = = = =

T | 8|8 | 8|8 8|8 (8|6 |08 |8|8|8|5|8

0 e e | Elr |l |e|e|e|le|e|e|e|e|x

=

(]

B | Statusword (UMSIGHEDLS) I WA
Modes of Operation Display (INTE[ (] [ (T T [ [ 0 T T 07 T T | |
Position Ackual value (NTEGERZZ [ [ [ 7 T T 0 07 T 0 0T T [ |
Position Ackual value in User Lm0 T T 07 0 T 07 1T T | T 2
L4 »

Froducer [T=PDO] Canzumer [RxPDO]

|Made ID #: 2 < Node2 » ~| |Master D #: 1 < Master » -

|T+PDO 1: COBAD 0x0182 [Enabls] [rw)] ~| |R%PDO 1 : COBD 00182 [Enable] [mw] -

Connected to Master ID #: 1 < Masterl » RxPDO 1 Connected to Mode ID #: 2 < Mode? » T<PDO 1

M apped 0 Statusword [UMSIGHEDTE) Mapped 0 Read BY'TE O [UMSIGHEDS]

Mapped 1 : Read BYTE 1 [UMSIGHEDS]
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3.13.3 Listing the connections

Click on the “List Connection” button to list the available connections between PDOs:

M List PDOs Connections

L EX

COE-ID
Ox0502
(Ox0502
w0502
(Ox0432
(Ox0432
(Ox0432

Ta-Mode | T=-PDO | T=-Object

3D22subl 'wiite WORD O [UNSIGNED1E)
3D23subl wiite WORD 1 [UNSIGNED1E)
3D24sub0 white WORD 2 (UNSIGNEDTE)
B047 zub0 Statuzword [UMSIGHED1 6]

P P P =t
N N Y

BOECzub0 Yelocity Actual Yalue [IMTEGE. ..
BOBCzub0 Yelocity Actual Yalue [IMTEGE...

Te-Mapping | Rx-Mode | Rx-PDO | F=-Object

m
m
m

2

2
2
1
1
1

A N

E040sub0 Controlword [UMSIGHMEDTE]
BOFFsub0 Target Velocity INTEGER32)
BOFFzub0 Target Velociy INTEGERSZ)
3CE2subl Read WwORD O (UNSIGNED1E]
3CE3subl Read WORD 1 (UNSIGNED1E]
3CE4subl Read WORD 2 (UNSIGNED1E]

R#-Mapping
w
w
w
w
w
w

This window shows all available connections listed by object. The following connection data are
presented:

- COB-ID: TxPDO and RxPDO ldentifier.

- Tx-Node: TxPDO node.
- Tx-PDO: TXPDO number.

- Tx-Object: TXPDO object mapping.
- Tx-Mapping: TxPDO access type (“ro” or “rw”).

- Rx-Node: RxPDO node.
- Rx-PDO: RxPDO number.

- Rx-Object: RxPDO object mapping.
- Rx-Mapping: RxPDO access type (“ro” or “rw”).

3.14 Network configuration

3.14.1 Create configuration

To create the master configuration, go to the “Create” option under “Configuration” menu, press

Once the configuration is created, it can be transferred.

Related topics :
Transfer configuration| 49
Online monitoring| 49
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3.14.2 Transfer configuration

49

To transfer the master configuration, go to the “Transfer” option under “Configuration” menu,
press the “F8” key, or click on the B4 button.

During the transmission of the master configuration, the ladder program developed by the user as
well as the CANopen communication will be interrupted. After the transmission is completed, the ladder

program is executed again and the master reinitializes the CANopen network (runs the initialization

services and configures all slaves).
The following window appears in case the communication with the CANopen master via Modbus

is not available:

WSCAN V1.10 %]

@ Equiprnent nok respanding!

In this case, check the serial cable connection between the serial port on the PC and the board
serial connector. Besides that, verify the serial configuration set in the WSCAN software as well as the

board configuration.

To access the serial configuration (see Figure 67) go to the “Configure Serial” option under
“Communication” menu or press the “Shift + F8” keys at the same time.

3.14.3 Online monitoring

Serial Communication

Senal Port

Senal port ok

Addrezs |‘I j
Baudrate | 9500 |
Parity: Ma

MHurnber af data hits: 8

MHurnber of stop bits: 1

ok Cancel

After transmitting the master configuration, may be necessary to monitor the devices to check if

all configured devices are connected to the network and effectively communicating. To monitor the

network devices go to the “Online Monitoring” option under “Communication” menu, press the “F9” key,

or click on the % button.
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At this moment, the WSCAN will attempt to establish the communication with the board by
testing the serial communication. If the communication is properly working, the following message is
displayed in the status bar at the bottom of the WSCAN software.

& Serial port 1 open successful,

A flashing blue LED 'i, also located in the status bar, will indicate that the communication is
properly working.
After the online monitoring is effectively operating, the network will be represented as shown in

the following

figure:

= |lueg
+ &

PLC2 ( Rev. 130)

Master ID # : 1 = Master]l » Bandrate

: 1000 Ebitfs

-

Hode ID # : 2 = Hode2 =
SCA-05 220-2307¥ 4-8BA ( Rev. 210 )

The status of each device is represented by its LED color. The following table describes the LED
colors and their respective state:

LED Color | Master Status Slave Status
Green - Communication 1z enabled. - Identifie d.
- All slaves were inttialized - Configured.
successfully. - Error control tnitialized when necessary.
- Mo communication etror was - Master completed the initialization.
detected in a slave. - Mo mitialization error.
- Mo slave reported an EMCY error. - Mo communic ation error.
- Mo EMCY error was reported.
- Mot executing reset.
Tellow - Inmtialization error was detected in a | - EMCY error reported.
(flashing) slave. - Executing reset.
- Communication etror was detected - Errer control not initialized when
in a slave. necessary.
- Slave reported an EMCT error.
Eed - Communication is disabled. - Mot initialized.
(flashing) - Communication error detected.

The detailed status of each device can also be accessed during the online monitoring. To monitor
the device status, click on the picture of any network node and the following dialog box appears-(l)@:
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Master Status

. b andatory nodes suczzesfully initialized

0 Some node prezented ermor dunig initialization Detailz

0 Some node presented communication failure
0 Some node reported errar by the EMCY object

0 Master communication disabled

(o Buss O

0 Fover Off

MNode 2 Status |E

W |dentified

u Configured

u Error control initiated

0 Initizlization concluded by master

i) Initialization error

Q Error control detected cammunication failure
i Eror reported via EMCY

i) Executing resst

Q Toggle bit

@) "Bus Off" and "Power Off" indications only for PLC11-01 board.

When an initialization error is detected in a slave, it is possible to identify in which stage of the
initialization process the error took place. Click on the “Details” button (see figure below) in the master
status window to view more error details:

Master Status ['5—(|

. b andatory nodes suczzesfully initialized

o Some node prezented ermor dunig initialization Detailz

0 Some node presented communication failure
0 Some node reported errar by the EMCY object

0 Master communication disabled

() Buss O

0 Fover Off
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3.15
3.15.1

Master Status [Details) |E|

Last errar SO0 acess

MHode Address |t2

Maode?

Object Index : |E|:-:'I.-'1‘-.EIS

Object Subrindes - |EI:-:EI'I

POO kapping Entry

Aoess |write

Walue high - |nxnnnn

Walue low ; |EI:-:EIEIEIEI

Error code high ; |E|:-:EIE=EIEI

Error code law |EI:-:EIEIEE

D ata cannot be transferred or stored to the application
because of the present device state.

In the example above, when the master attempted to write to the object with index = 1A03h and
sub-index = 1 the slave#2 reported an error that is described in the text box. Now, using the error
description, it is possible to verify the Object Dictionary and the User Manual of the device and solve the
problem.

The information in this dialog is only valid when an initialization error takes place in a slave.

Interface with the ladder programming

Interface with the ladder programming

Once configured, the network master is responsible for managing the whole communication.
However, it must be possible to access received and transmitted data, as well as, program the desired logic
of operation in ladder language. With this purpose, some interfaces were defined: data that are available on
the network, ladder blocks, and status and control data of the communication.

Related topics :

I/0 memory mapping 53’

Control Word and Status Word| 537
Ladder Block (SDO)!s6
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3.15.2 1/0 memory mapping

53

Read words, write words, read bytes and write bytes are made available for data mapping in the
CANopen network. They are organized in the following way:

-PLC2:
Address Name Ladder Acess Mapping
%RWO ... %RW31 Read Words | Read Master RPDOSs
(Input: escravo > mestre)
%WWO ... %WW31 Write Words \(’gu':f)ut_ mestre > escravo) Master TPDOs
Read
0, 0,
%RBO ... %RB31 Read Bytes (Input: escravo > mestre) Master RPDOs
%WWO ... %WW31 Write Bytes \(’gu':f)ut mestre > escravo) Master TPDOs
- PLC11-01:
Address Name Ladder Acess Mapping
%RWA4200 ... %RW4299 | Read Words ziﬁn escravo > mestre) Master RPDOSs
%WWA4600 ... %WW4699 | Write Words \(’gu':f)ut_ mestre > escravo) Master TPDOs
%RB4400 ... %RB4499 Read Bytes ziﬁn escravo > mestre) Master RPDOSs
%WWA4800 ... %WW4899 |  Write Bytes \(’gu':f)ut_ mestre > escravo) Master TPDOs

These are volatile registers that store all data transmitted and received via PDO and EMCY.

3.15.3 Control Word and Status Word

3.15.3.1 Control Word and Status Word

Some words are available for monitoring the state and controlling the communication of a
CANopen network. These words are organized in the following way:

-PLC2:
Address Name Ladder Acess
Status of the CANopen Read
%RS0 gl ]
communication (Input: escravo > mestre)
%RSL1 ... %RS63 Status of the CANopen slave ziﬁn escravo > mestre)
%WCO Control of thf-z CANopen Write .
commnication (Output: mestre - escravo)
. Write
0,
%WC1 Endereco do escravo destino (Output: mestre = escravo)

- PLC11-01:
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Address Name Ladder Acess
%RS4000 Status of the_CA_Nopen Read .
communication (Input: escravo = mestre)
96RS4001 ... %RS4063 | Status of the CANopen slave | "¢
(Input: escravo = mestre)
Control of the CANopen | Write
0,
/WCA136 commnication (Output: mestre - escravo)
Control of the CANopen | Write
0,
WCAL37 commnication (Output: mestre - escravo)

The next sections describe each one of these words.

Related topics :

Status of the CANopen communication| 547

Status of the CANopen slave! 55

Control of the CANopen communication| s6

Address of the destination slave/ s6

3.15.3.2 Status of the CANopen communication

This word indicates the communication status of the CANopen master. Each bit has one specific

purpose:
Bit Description Values
0..2 Reserved -
3 Slaves initialization | 0: Initialization procedure of the CANopen network is not
concluded.
1: All slaves configured as mandatory were initialized
successfully.
4 Error in the slaves |0: Slaves were initialized successfully.
initialization 1: An initialization error was detected in a slave. If this is
a mandatory slave, the initialization procedure cannot be
concluded until the master is able to configure it.
5 Failure in the error |0: All the slaves with error control service (Node Guarding
control service of | or Heartbeat) are correctly operating.
the slave 1: A failure was detected in the error control service of at
least one slave.
6 Slave transmitted | 0: No Emergency objects were detected.
an EMCY object 1: At least one slave reported an error through the
Emergency object.
Reserved -
Toggle bit feedback | Indicates the value of the toggle bit that was written in the
control word. The toggle bit alternates between two
consecutive requests (first request has toggle bit set to 0).
After executing the command, the slave copies the master
toggle bit to inform that the action was successfully
performed. An incorrect toggle bit value means
communication error.
9..14 Reserved -
13 Bus Off (1551 0: Master OK.
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1: Master with communication disabled by bus off error.

14

Power Off KQ@

0: Master OK.
1: Mestre without power supply on can interface.

15

Communication is
disabled

0: Communication operating normally.

1: Master received a command for disabling the
communication (through the control word) and the
communication was disabled.

1) "Bus Off" e "Power Off" indication only for PLC11-01.

3.15.3.3 Status of the CANopen slave

This is an ARRAY with 63 words where each array position represents the slave address on the
network and each word indicates the slave status. Each bit of each slave has the following function:

Bit
0

Description
Slave identified

Slave configured

Values

0: Slave identification was not performed.
1: Slave identification (by reading the device type) was
carried out successfully.

0: Slave configuration was not performed.
1: Procedure for slave configuration was carried out
successfully.

Error control
service started

0: Error control service was not started.
1: Slave error control service (node guarding or heartbeat)
was started.

Initialization
procedure
concluded

0: Master did not initialize the slave.
1: Master concluded the slave initialization.

Initialization error

Failure in the error
control service
(node guarding or
heartbeat)

0: Slaves was initialized successfully.
1: Slave was not initialized. The initialization procedure
cannot continue until this slave is initialized.

0: Error control service is properly working.
1: Error control service of the slave (node guarding or
heartbeat) reported an error.

Slave transmitted
an EMCY object

0: Slave did not report errors via EMCY objects.
1: Slave reported errors via EMCY objects.

8..15

Slave reset

Reservado

0: Performing no operation on the slave.
1: Performing slave reset due to a communication error or
a command in the control word.

NOTE!

In spite of the CANopen network supports addresses from 1 to 127, the maximum address of slave
allowed is 63 because the other positions do not have correspondent status words.
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3.15.3.4 Control of the CANopen communication

WORD that performs CANopen communication related functions in a specific device. Each bit of

the word has a different function:

Bit Description Values
0..7 Command to the Management command of the slave status. The following
slave values can be used in these bits so that the master can

command the slaves on the network:
1:Start Node
2: Stop Node
128: Enter pre-operational
129: Reset Node
130: Reset Communication
The command set in these bits is transmitted to the device
indicated in the word “address of the destination slave”
always when the toggle bit value is modified.

8 Toggle bit Bit that indicates when a new command can be transmitted
to the slave. When this bit value changes (0 ? 1 or 1 ?
0), the master transmits the programmed command (in bits
0 to 7) to the device indicated in the word “address of the
destination slave”.

9..14 Reserved -

15 Disables CANopen |0: Master is operating normally.

communication

1: Interrupts the communication and the processing of the
CANopen master. When this bit is reset (set to zero), the
CANopen interface is restarted and the master repeats the
initialization procedure for all slaves.

3.15.3.5 Address of the destination slave

This WORD defines the slave address that shall receive a communication management command.

The possible values for this WORD are:

0: Master transmits a broadcast command (all slaves on the network must execute the command).
1 ... 127: Specific slave address to which the command must be transmitted.

3.15.4 Ladder Block (SDO)

A SDO block was created in the ladder program (WLP) so that the slave objects can be accessed
(reading and writing). Refer to the WLP manual for further details on the SDO block.
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3.16 Example of network configuration

3.16.1 Introduction

Master: PLC2 Rev. 130, Address: 1, Baudrate: 1000 Kbit/s
Slave: SCA-05 Rev. 210, Address: 2

i Master ID & : 1 <= Master]l = Bandrate : 1000 Ebitfs

PLC2 ( Rev. 130 )

Hode ID # : 2 = Hode2 =
SCA-05 220-230¥ 4-BEA ( Eev. 210 )

Related topics :

Master configuration (PLC2)| 57

Slave configuration (SCA-05)[ 57

Master PDOs (PLC2)| 57

Slave PDOs (SCA-05)| s¢

PDOs connections| 591

Reading slave status information from the ladder program| e2"
Commanding the slave from the ladder program! es’

3.16.2 Master configuration (PLC2)

Standard, no parameter was changed.

3.16.3 Slave configuration (SCA-05)

Standard, no parameter was changed.

3.16.4 Master PDOs (PLC2)

A transmit-PDO (TxPDO) with COB-ID 0502h (same COB-ID of the slave RxPDO) was created
for the master and the following objects were mapped: Write Word 0, 1 and 2 (all of them are
UNSIGNED16).

Also, a receive-PDO (RxPDO) with COB-ID 0482h (same COB-ID of the slave TxPDO) was
created for the master and the following objects were mapped: Read Word 0, 1 e 2 (all of them are
UNSIGNED16).

It is possible to notice that an INTEGER32 data from the slave was connected to two INTEGER16
data from the master. This is a possible situation on the CANopen network since it considers the total
number of mapped bits in the PDOs. This is also needed because the CANopen master does not have
INTEGER32 objects for mapping. Besides, the SCA-05 objects - “Target Velocity” and “Velocity Actual
Value” - only use the least significant bits, that is, the first 16-bits.

Only the enabled PDOs are listed. The other PDOs were disabled.
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PDOs configuration < Master1 >
FDO
- Rx-FDO ¥ Ensble  COBAD hexal: (0502 v RTR Alowed
Receive PDO 1
Feceive FDO 2 Tranzmizsion Type |asynchr0n0us [Manuf. Event] j SYMC Rate : _|:|
Receive PDO 3
Receive PDO 4 Ewent Timer : 10 4: e
Receive FDO 5
Receive PDO B Inhibit Time : 0 _IZI [+100us] Compatibility : _|:| i
Receive PDO 7 i i |
Feceive POO & Awaliables Objects Mapped Objects
- Tw-PDO 3022 Wwhite WORD 0 [UMSIGNED1E] A (0: 3022 Wwirite WORD 0 (UMSIGNED1E]
| ransmit UL 1 3023 while WORD 1 [USIGNEDTE] 1. 3023 while WORD 1 (UNSIGHNED1E]
Tranemit POO 2 3024 Wwhite WORD 2 [UMSIGNED 6] 2 3024 Wirite WORD 2 [UMSIGNED16]
Tranemit PDO 3 3025 White WORD 3 [UMSIGNED1E]
> 3026 Wiite WORD 4 [UMSIGNEDE)
Transmit PDO 4 3027 ite WORD 5 [UNSIGNED1E]
Transmit PDO 5 3028 Wiite WORD 6 [U4SIGNED1E)
Transmit FDO 6 3029 Wwiite WORD 7 [UMSIGNED1E]
Tranzmit PDO 7 3024 wiite WORD 8 [UMSIGNED1E]
Transmit P00 8 302B Wwiite WORD 9 UNSIGMEDTE] b
< > < >
£5 < Up Dowin
ak. | Cancel | Help |
PDOs configuration < Master1 >
FDO
- Rx-PDO ¥ Ensble  COBAD hexal: (0482 v RTR Allowed
Receive PDO 1
Feceive FDO 2 Transmizzion Type : |asynchr0n0us [Maruf. Event] j SYMC Rate _IZI
Receive PDO 3
Receive PDO 4 Event Timer : 4::| B
Receive FDO 5
Receive PDO B Inhibit Time : _|::| {#100us] Compatibility : _|:| i
Receive PDO 7 i i |
Feceive POO & Lwaliables Objects Mapped Objects
- Tw-PDO Dummy [INTEGERE] A (0: 3CEZ2 Read WORD O [UMSIGNED1E]
| rakzmit FUU 1 Doy INTEGER1E] 1. 3CE3 Fead w0ORD 1 [UNSIGNEDE]
Tranemit PO 2 Dummy [INTEGER 32] 2: 3CE4 Read WORD 2 [UMSIGNED1E)
Tranemit PDO 3 Durnry [UNSIGHEDE)
2 Durnmy [UNSIGMEDTE]
Transmit PDO 4 Dummy [UNSIGNED22]
Transmit PDO 5 3CE2 Read WORD O [UMSIGMED16)
Transmit FDO 3CE3 Read WORD 1 [UMSIGNEDTE)
Tranzmit PDO 7 3CE4 Read WORD 2 (UMSIGNED1E]
Transmit P00 8 ICES Read WORD 3 [UNSIGMEDTE] b
< > < >
£5 < Up Dowin
0Ok | Caticel | Help |
3.16.5 Slave PDOs (SCA-05)

A receive-PDO (RxPDO) with COB-ID 0502h was created for the slave and the following objects
were mapped: “Controlword” (UNSIGNED16) and “Target Velocity” (INTEGER32).

Also, a transmit-PDO (TxPDO) with COB-ID 0482h was created for the slave and the following
objects were mapped: “Statusword” (UNSIGNED16) and “Velocity Actual Value” (INTEGER32).

Only the enabled PDOs are listed. The other PDOs were disabled.
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PDOs configuration < Node? >

FDO

-I-R=-FDO W Enable COE-D
Receive PDO 1
Receive PDO 2 Tranzmizsion Type
Receive PDO 3
Receive PDO 4 Ewert Timer :

- T«-FDO
Transmit PDO1 Inhibit Time :

Transmit PDO 2

Tranzmit POO 3 Lwaliables Objects

Thexal ; {0502 W RTR Allowed

|asynchr0n0us [Maruf. Event) j SYMC Rate _IZI
—1 ms
_IZI {#100us] Compatibility - _IZI i

Mapped Objects

Tranzmit PDO 4 Dummy (IMTEGERS)
Doy INTEGER1E]
Dummy [INTEGER 32]

Durnmny (UNSIGHEDE]

2063 P03 Enable [INT

208F F111 Direction of

Dummy [UNSIGNEDTE]
Dummy [UNSIGNED32)

2064 P100 Acceleration Time (IMTEGERTE)
2065 P101 Deceleration Time (INTEGER1E)

0: 6040 Controlword (UMSIGHEDE)
1. BOFF Taigel Yelouily INTEGER3Z)

EGER1E)

Rotation INTEGER1E

Receive PDO 1
Receive FDO 2
Receive PDO 3
Receive PDO 4

Transmizzion Type :

< > < >
£5 < Up Dowin
0Ok | Caticel | Help |
PDOs configuration < Node2 > b__q
FDO
- Rx-PDO ¥ Ensble  COBAD hexal: (0482 v RTR Alowed

|asynchr0n0us (M arwif. Evenl]j SYMC Rate _IZI

< |

Ewvent Timer : 10 =
< TwFDO Al
Transmit POO1 Inhibit Time : 0 _|::| [+100us] Compatibility : _|:| it
Transmit PDO 2 i i |
Traremit PDO 3 Awaliables Objects Mapped Objects
Tranzmit PDO 4 2002 POOZ Motor Speed INTEGER1E) A~ 0: 6041 Statuzword (UNSIGHNEDTE)

2003 POO3 Mulw Cunerd [INTEGERTE]

2004 PO04 DC Yoltage [MTEGERTE)

200C PO12 Digital Input Status (INTEGER1E)
Z00E PO14 Last Fault [NTEGER1E]

2012 PO18 Al Walue IKTEGER1E)

2013 PO19 412 Walue IKTEGER1TE)

2032 POB0 Shaft Position (IMTEGERTE)

2034 P52 Position [fraction of revalution] (1M1
2035 PO53 Position [number of revalutions] [IN ¥

1. BOBC Yeluiily Aclual Value [INTEGER 3Z)

3 |a I >
£5 < Up Dowin
Ok | Caticel | Help |

3.16.6 PDOs connections

The previous example presented how to configure the PDOs individually. However, it is also
possible to configure the PDOs directly on the “PDOs Connections” window, as described in the following

figures:
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B View/config PDOs Connections

PDOs Connections

Froducer [T«PDO) Conzumer [R«PDO)

[Master D # - 1 < Master! > =] [Mode 1D #: 2 < Nods? > -]
|T+PDO 4 : COB-ID 0x0502 (Enable] (w) -] |R#PD0 4 : COBAD 040502 [Enable] ) =l
Connected to Node ID # : 2 < Mode2 > B=PDO 4 Connected to Master 1D #: 1 < Maszter] » T2PDO 4

tapped 0 : Wiite WORD 0 [UNSIGHNED1E) tapped 0 : Controlword [UNSIGHED1E]

tapped 1 White WORD 1 [UNSIGHEDTE) tapped 1 Target Welocity (INTEGER 32)

Mapped & : Wiite WORD 2 [UNSIGNED1E]

Caonsumer (RxP20]

~ List
Conmections

Apply
Cohmections

P117 Position Reference (INTE
P119 Currert Referenze (Targ
P121 Speed Referenca (INTEC
P202 Operation Maode (INTEGE
P432 Startz STOP Function Ik
P435 Startz MOWE Function (1f
Cortrolaward (UNSIGMED1E)
Modes of Operation (INTEGER
Target Torque (INTEGER16)
Target Position (INTEGER32)
Profile Acceleration (UNSIGHNE
Profile Deceleration (UMSIGHNE
Mation Profile Type (INTEGER
Torgue Slope (UNSIGYED32)
Torque Profle Type (INTEGER
Target Yelocity (INTEGER32)

Producer [TRPDO]

Bl EEEEDEEEE BB BEBE
B EE e R e e e e e I
BB e e R EEE BB E BB BEBD
7 Cancel
wite worD 3 unstanente) ([ ([ (T IT (T T T T e
< a3 Help
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IR View/config PDOs Connections

PDOs Connections

Producer [T=PDO) Congumer [RxPDO]

Node D # : 2 > [Master D # - 1 < Master! > |
|T+PD0 4 : COB-ID 040482 (Enable] (] -] |R#PDO 4 : COBAD 040482 [Enable] ) |
Connected to Master 1D #: 1 < Master] > R=FDO 4 Connected to Mode ID #: 2 < Mode » T«FDO 4

tapped 0 Statusword [UNSIGHMEDTE] tapped 0 ReadWORD O [UMSIGHEDTE]

tMapped 1 : Welocity Actual Value [INTEGER3Z) tapped 1 : ReadwORD 1 [UMSIGNEDTE]

Mapped £ : Read WORD 2 (UMSIGNED1E)

Consumer (RxP20]

(700 [eT=0 =0 (7= =0 T Y= = 7= [ (R S [ I I List
Bl - | - | = | == l=l=laolalal|lal|aoalo | i}
ola|lac|la|lc|lo|o|lala|o|o|o|o|@D|o Connections
oo o |lo|lw|lo|lw owl|l=z(lzl=zl=z|=z|=

= |Z | Z|Z|Z2|Z(Z|Z|Z|@m|(mlo|@m|m]|om

L0 T R I T O I 1 O e Appl

e R R e R e R e : Dpi{
Bl - (= = (= | === onnectiong
SRR S (S| S S| S |55 (222222

0 (2l2I21R2121212 EI2IFISIEIE

Het LN v T LR w - [LE} (51} e i S FEe 1 an I
ale|lo|lalala|lalala|lalalala|lala

el |e|le|e|e| ele|le|e|e|le|e|e|e

= = = = = = = = = = = = = = =

(1] (1] m (1] (11 (] (11 (1] (] (11 (1] (] (11 (1] (1]

(i} [ i} [ ] (i} [ i} L] [ i} (i} L] [ i} (5] L] [ i} (i} i}

e e |le|e|e|e|e|e|e|e|e|e|e|e

Maodes of Cperation Display (INTE

Praducer (T=PDO]

Position Actual Yalue (INTEGER3Z,

Position Actual Yalue in User Unit

wWelocity Sensor Actual Yalue (INTE

(]
s

Pl

Velocity Demand Yalue (INTEGER S
Cancel

s E T E ET E
I8 | | | (1
BEEREERRE
I | ||
HiE W EEEE
T EL E E
BEEmEE R
LN E R ENE E ]
CH O EL E ET
HEmEE e
CHEENENEETE]
T EL E E
BEmEE mE
CHEEENE E ]
- L | | D | |

|

N HE N ] _|ﬁ Read WORD 0(UNSIGNED1E

Help

|
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3.16.7 Reading slave status information from the ladder program

The status information of Node 2 is obtained from the word “Read Status 2” (%RS2) and
converted into bit registers through the “DMUX” block.

[ElrLc2_scaos.1dd

0 f
EM TRAMZFER EMO EH OrUE EMO A )—
RS2 WSRO OST e 27000 SARIVT000) HW WO P SEhIE 2000
1 A1 ehlE2001
w2 [ bl E2002

i e 2005
2 w4 b ah T 2004
HE PR E 2005
HE B CME 2006
3 =7 I seME 2007
Wi f e T 2005
23 Desahilitado
4 510 b Desabilitada
“1 ¥ Desabilitada
#12 [ Desabilitada

3 713 ¢ Desahilitadas
w14 P Desabilitado
6 =18 P Desabilitado
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3.16.8 Commanding the slave from the ladder program

3.17
3.17.1

The logic command for enabling/disabling the drive uses the “Writing Word 0” (WWO0).
The speed reference for the drive uses the “Writing Word 2” (WW2).

[&l PLcz_scaos.idd

u] 1 2 3 4 5 g 7 a 3 Y
TTEO0 2011
u —I I EN TRANSFER ENO { )—
15 HsRe 05T b 2awrwo
1
2TTWE00 24ME2012
2 —M EN TRANSFER END { )—
N EE 05T b sevirwn
3
4
54ME2013
3 EN  MATH EMD EN  MATH EMO ——( )—
welTWE01 MOATAL RESHP SRIWIL00 eMWET100 MODATALH GLUOC e 2eBWI102
B # W OPERATOR RESL P 2hIE7101 WeMWFT101 MDATALL FREM P “eRWFTLOS
32767 MOATAZ SIGHAL e 2eRAZ2021 J M OFERATOR COLER e 2cBIZ2022
10000 |OATA 2 SIGHAL b Bapanas
7
g
24ME2014
4 EN TRANSFER ENO { )—
wMWTL02 | M SR 05T b wewirwrz
10
W

Example of follow CANopen configuration

Introduction

The Follow function performs the speed or position synchronism between two or more
motors. The synchronism is established through the transmission of PDO type telegrams from the
Follow producer to the Follow consumers. In a CANopen network, one producer can be
configured for one or several consumers. It is also allowed to configure several producers for
several consumers, provided that each producer uses a different COB-ID. The Follow function,
when activated, reserves the RPDO1 and the TPDOOL1.

Froducer

TFDO 01
- “elocity
- Puosition

RPDO 01
- “elocity
- Position

Consumer

CAMNDpEn
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See also :

WSCAN configuration| s41

WLP configuration| 671

CFW11 and PLC11 parameterization|/ 67

3.17.2 WSCAN configuration

In the WSCAN the whole communication configuration is set up, and it is defined who is
the Follow producer and who is the consumer.

The next figure shows a CANopen network configuration example with three equipments,

one master and two slaves. The slave 2 is configured as Follow consumer and the slave 3 as
Follow producer.

++ Master ID #: 1 <= Master]l » Bandrate : 250 Ebitfs
PLC11 ( Rev. 120 )

&% |NodeID #:2 « Node2 - consamidor »
0 PLC11 ( Rev. 120 )
KIITIZITII]
[T Hode ID # : 3 = Hode3 - produtor =
0 PLCIL { Rev. 120 )

In the Configuration dialog box, at the FOLLOW tab, the whole configuration of the
Follow function PDOs is performed.

The equipment that will be the producer must be initially defined, informing the PDO

COB-Id. It is necessary to define whether the speed is theoretical or actual, as the next figure
illustrates.
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Master Configuration <Master1 > [z|
MMT | FROD. SYMHC | 500 |
PROD. HEARTEBEAT FOLLOW
FOLLOMW
(" Dizable

* Producer Enable

" Consumer Enable

COBAD (hexa) : |0183

SPEED SOURCE
+ Feal

" Feference

0k | Cancelar Ajuda

The next step is the consumer configuration, according to the next figure. The consumer
COB-ID must be equal to the COB-ID defined for the producer.

Mode Configuration <Node2>

MIT | NODE GUARDING |
PROD. HEARTBEAT | EMCY FOLLOW
FOLLOW
" Dizable

" Producer Enable

{* Consumer Enable

COB-D fhexa): (0183

SPEED SOURCE
f"

~

(] | Cancelar Ajuda

The definitions made through the Follow configuration dialog box can be observed at the




66

WSCAN V2.0X

[LEq

PDOs configuration dialog box.

The next figure illustrates the transmission PDO (TPDO 01) configuration at the Follow
producer. All the TPDO 01 configuration options are locked, because the Follow function is

enabled.

PDOs configuration < Master1 =

FLO

- T-PDO I
Tranzmit PDO 1 [FOLLOW]

3

COBAD [hexal : I

Tranzmit PDO 2

Tranzmission Type |
Transmit PDO 3

| SYNCFRate: =

302B Ratations 4139 [UMSIGNED16)

302C Speed 4140 (UNSIGMED1E)

3020 Reserved 4141 (UNSIGNEDE)

302E Reserved 4142 [UMSIGHEDSE)

302F Followe Type 4143 [UNSIGMEDS)

J1F8 Wit WORD 4600 [UNSIGNED1E)

IR White WORD 4601 [UNSIGMED1E)
Traremit PDO 16 31F4 wiite W ORD 4602 [UNSIGNED1E)
Tranerit OO 17 J1FB Write WORD 4603 [UNSIGHED 1] bt

Transmit PDO 18 < ?
Tranzmit PDO 19

e e

Transmit PDO 10
Transmit PDO 11
Transmit FDO 12
Tranemit PDO 13
Transmit PDO 14
Transmit PDO 15

s = =]
]

Transmit PDO 4 Event Timer : _|:| e

Transmit PDO &

Transmit PDO B Inhibit Time : 4: (%1 00us] Compatibility ; 4: -
Transmit PDO 7 . . .

Transmit PDO & Avaliables Objects Mapped Objects

Tranzmit PO 9 3024 Parts of Rotation 4138 (UMSIGHMEDTE] » 0 3024 Partg of Rotation 4138 [UNSIGMEDE)

1: 3028 Rotations 4139 [UNSIGNED1E]
2 302C Speed 4140 [UNSIGNED1E)

< ?

0| ]

Cancel | Help |

The next figure illustrates the reception PDO (RPDO 01) configuration at the Follow
consumer. All the RPDO 01 configuration options are locked, because the Follow function is

enabled.

PDOs configuration < Node? >

x)

FLO
= RxFDO r COBAD [hexal =
Receive PDO 1 [FOLLOW)
Receive PDO 2 Transmission Type @ SYMC Rate |
Receive PDO 3 | J =
Receive PDO 4 Event Timer : _|:| me
+- Tw-PDO
Inhibit Time : 4: {31 0flus) Compatibility ; 4: -
Avaliables Objects Mapped Objects

Dummy [INTEGERE) ~
Dummy [IMTEGER1E)

Dummy [IMTEGER3Z)

Durmmy [UMSIGMEDE]

Dummy [UMSIGMEDTE]

Dummy [UNSIGHED32)

3024 Parts of Rotation 4138 [UMSIGMED1E]
30ZB Rotations 4133 (UMSIGMED1E)

302C Speed 4140 [UNSIGNED1E]

302D Reserved 4141 [UNSIGHNEDS] b/
4

oA

]

: 3024 Partg of Rotation 4138 [UMSIGHNEDTE)
1: 3028 Rotations 4139 [UNSIGNED1E]
2 302C Speed 4140 [UNSIGNED1E)

< ?

0| i

Cancel | Help |

The baud rate and the number of telegrams in the CANopen network can influence the
positioning precision. It is recommended to use the Follow function with a minimum baud rate of
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250 bps.

When the Follow function is enabled at a PLC11 board that is operating as a CANopen
master, the board must be initialized every time the Follow function is modified, from producer to
consumer or from consumer to producer.

3.17.3 WLP configuration

The Follow block is used to configure the synchronism at the consumer. Refer to the WLP help
for more details.

0
WhIEA100

7 g 9
WEXE3101

'H |

=

weblEe101 w102
2 —| I EM  FOLLOW EMO { )_
1/ M sLAvE
3 1 M HASTER
Mesma M OIRECTIOM
100.0 W ACCELERATION
4 Posigia M MODE
CAM M S0URCE
5 Feal WAHIS

3.17.4 CFW11 and PLC11 parameterization

CFW11:

P0202 — Select the vector with encoder mode (4), (Producer and consumer).
P0221 or P0222 — Program one of these parameters for PLC11 reference, (Producer and

consumer).

PLC11:

P1262 — Inform the main encoder resolution, (Producer and consumer).
P1285 — Enable the CANopen protocol (1), (Producer and consumer).
P1286 — CAN address, (Producer and consumer).
P1287 — Baud rate, (Producer and consumer).
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