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ABOUT THIS DOCUMENT

1 ABOUT THIS DOCUMENT

The purpose of this application note is to provide practical instructions on configuring CFW900 frequency
converter with accessory CFW900-CCAN-W for operation in a CANopen network using the PLC300.

This document is meant for trained personnel working with the described equipment and CANopen networks,
and requires basic knowledge of automation and programmable logic controllers, in particular about WPS
software.

1.1 REFERENCED DOCUMENTS

This application note was developed based on the following documents and tools:

Document Version Source
CFW900 User’s Manual 10008985516 / 03 WEG
CFW900 Programming Manual 10008985492 / 05 (1.08.XX) WEG
CFW900 CANopen User’s Guide 10009145043 / 05 (1.08.XX) WEG
WPS 3.00 WEG
Planning and Installation Manual - DeviceNet Cable System PUB00027R1 ODVA

1.2 DISCLAIMER

The information in this application note is given as a hint and orientation for the use of WEG Automation products.
WEG Automation does not assume any liability arising out of the application or use of any product, product
function or instructions describe herein, neither does not convey any license under its patents rights, nor the
rights for the others.

WEG reserves the right to make changes without further notice to any product and information herein to improve
reliability, function or design.

1.3 TRADEMARKS

CANopen® and CiA® are registered community trademarks of CAN in Automation.

Windows® is a registered trademark of Microsoft Corporation.
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ABOUT THIS DOCUMENT

1.4 ARCHITECTURE

\
PLC Programming Tools: CFW900 Programming Tools:
- WPS - WPS

CFW900 +
CFW900-CCAN-W

J_ e

Termination Termination

PLC300:
CANopen Master

| 24V Power Supply

Figure 1.1: Network Components for this Application

1.5 CFW900

= Equipment: CFW900 with CFW900-CCAN-W accessory installed in slot A
= Version: 1.08.01
m EDS file: CO_CFW900_V108XX.eds

= Programming tools:
- WPS version 3.00

1.6 PLC300

= CPU: PLC300HP version 4.14

= Programming tools:
- WPS version 3.00

1.7 PASSIVE NETWORK COMPONENTS

For passive components, such as cables, we recommend using certified products for DeviceNet networks.

Please refer to the product documentation for information about the proper network installation.
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SLAVE CONFIGURATION

2 SLAVE CONFIGURATION

This section describes the main configurations for operating CFW900 frequency converter in a CANopen
network. Some of the described configurations are only available if CFW900-CCAN-W accessory is properly
installed.

Refer to the CFW900 programming manual for the necessary configurations related to other functions, such as
motor configuration, protections, etc.

2.1 CANOPEN INTERFACE

For frequency converter CFW900 operation in the CANopen network, it is necessary to program the protocol,
address (or Node-ID), and baud rate. For this application, the following configurations have been made:

= C9.8.1 CAN/CANopen/DNet Protocol: CANopen. ©
= C9.8.2 CAN/CANopen/DNet Address: 2. @
= C9.8.3 CAN/CANopen/DNet Baud Rate: 500 Kbps. &

wss WEG Programming Suite 3.00 - o P4
File Edit Online Tools Window Help
Gl EE W O 5 @ A -
B9 HCHEHeOSH rEA+
Configurations x\ — |[ Basic Programming of CFW300 | L =]
=€} cfwa00_canopen_app_note =
=0 cfwsno =
L0 Parameter Moter Control | Commands and References | Speed Reference | Ramps and Speed Limits | Modules Settings
(-] Program
-] Diagnostic Slot X | Slot A | Slot B | Slot € || Slot D | SlotE | Slo
(-] Cloud Services
B33 Wizards
©.7 Main Signals of CFWS00 slot A Settings - Module CFW9D0-CCAN-W [ﬁl!g
" Basic Programming of CFW900
HML General Module Configuration
1 Motor Control
(] Protections
CFW900-CCAN-W Communication Accessory Configuration
€9.8.1: Protocol €9.8.3: Baud Rate CFW900-CCAN-W Accessory
CaNopen @) - 500 Kbps (3} -
(5.8.2: Address C9.8.4: Bus Off Resat
2 (2] Manual
Configuration of Communication Fault Protection
Master Offline Master Idle/Prog
€8.1.1.1: Mode €9.1.2.1: Mode
Alarm [5) - Alarm (7)
€8.1.1.2: Alarm Action €9.1.2.2: Action Alarm
General Disable @) - General Dissble @)
= [ output

Figure 2.1: WPS - CAN Accessory Configuration

2.2 LOCAL/REMOTE

CFW900 has two operating modes: Local and Remote 1/Remote 2. For each operating mode, it is necessary to

define the source that it will use to receive commands, like start/stop, direction of rotation and speed reference.

For this application, considering CFW900-CCAN-W accessory installed in slot A, the following control sources

have been defined:

= Local: keypad will control CFW900 in local mode.

= Remote: slot A (CFW900-CCAN-W) will control CFW900 in remote mode.

= Remote 1/Remote 2 transition: the definition if the device is in Remote 1 or Remote 2 will also be controlled
by slot A commands.

Based on this, the following configuration have been programmed for remote operating mode:

CFW900 | 2-1
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= C4.1.1 LOC/REM Mode Config. Command mode: Remote 1. @

In this case, the change between Remote 1 and Remote 2 modes is done by the CANopen network. Hence,
the following settings have been made for Remote 1 operating mode:

m C4.2.1.1 R1 Command Config. General Enable: CAN/CO/DN. ®

m C4.2.1.2 R1 Command Config. Run/Stop: CAN/CO/DN. ©

®= C4.2.1.3 R1 Command Config. Direction of Rotation: CAN/CO/DN. @
m C4.2.1.4 R1 Command Config. JOG: CAN/CO/DN. ®

Furthermore, the speed reference source is also defined by the CANopen network:

m C4.3.1.2.1 Speed Ref. Source Remote 1 Mode: CAN/CO/DN. @

Remote 2 will not be used in this application, therefore, the configurations for this mode have been programmed
asnotused. ® @ ® @ ®

] Motor Control
] Protections

REMOTE 1 Situation
C4.2.1.1: General Enable
canjco/on @
C4.2.1.3: Diretion of Rotation
canjcojon - @)
C4.2.1.4:10G

canjcoon @
C4.2.1.2: Run/Stop
canjcoon @
C4.3.1.2.1:5peed Ref. Source
cam/coon. @

ws \WEG Programming Suite 3.00 - u] X
File Edit Online Tools Window Help
5 5 T N
AERES e MO S A+
Configurations X | — || Basic Programming of cFW900 x| O
-6} ctws00_canopen_app_note =
= @ crwaoo =
@
-] Parameter Motor Contral | Commands and References || Speed Reference | Ramps and Speed Limits | Modules Settings
] Pragram
1] Diagnastic
-] Cloud Services Source Commands Configuration mEg
B3 Wizards
" Main Signals of CFWS00 C4.1.1: LOC/REM Mode Config. €4.2.4.1:Stop Key Function
" Basic Programming of CFW900 (CAN/CO/DN o hd Ramp to Stop
-5 HML

REMOTE 2 Situation
€4.2.2.1: General Enable
MNot used

C4.2.2.3: Direction of Rotation
MNot used
C4.2.2.4:306
Notused Q)
€4.2.2.2:Run/Stop
Mot used

C4.3.1.2.2: Speed Ref. Source
Not used

= [ output

2.3 COMMUNICATION ERROR

Figure 2.2: WPS - Local/Remote Configuration

It is important to define the action CFW900 must take in case of communication error. For this application,

a communication error should lead to an alarm indication.

command, CFW900 should also perform a general disable.

If CFW900 was running the motor via network

Based on this, the following configurations have been programmed (refer to figure 2.1):

= C9.8.4 CAN/CANopen/DNet Bus Off Reset: Manual. ®

= C9.1.1.1 Master Offline Mode: Alarm. ©

= C9.1.1.2 Master Offline Alarm Action: General Disable. ®

m C9.1.2.1 Master Idle/Prog Mode: Alarm. @

m C9.1.2.2 Master Idle/Prog Alarm Action: General Disable. ®

2-2 | CFW900
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3 CANOPEN NETWORK CONFIGURATION
For CANopen configuration, use WPS software. Based on this, the main steps are described below.
3.1 CREATE WPS RESOURCE FOR PLC300

Add a new resource for the PLC300 CANopen master to the WPS Configuration. Then select the CANopen
folder and open WPSCAN by double-clicking the CANopen configuration file.

= Select “PLC300 ( Rev. 4.10 )" as the network master.
= Change baudrate to 500 kbit/s and click OK.

‘f# CANopen.ben - WPSCAN CANopen Config _ 0
File Edit View Configuration Communication Tools Help
== #H i Gl | ?
Device Tree

CCFwS00 (Rev. 30 = i

. CFW700 [Rev. 120 L= PLC300 ( Rev. 410)

. CFW700 [ Rev. 230 ) 282 F

(

- CPw/300 [ Rev. 10800
- Mw'S00 [ Rew. 150]

- MwS00 [ Rev. 210 Master properties x
- PLCT (Rev. 200

~ PLC11-07 [Rew. 170 Master

- PLCT1-02 [ Rev. 170) [ Mot

- PLC2 [Rev. 150
- PLC300 [ Rev. 130 Product : PLC300 [ Fev. 410]

Vendar weEs
Rewision 410

- PLC300 [ Rev. 150
- PLC300 [ Rev. 160
- PLC300 [ Rev. 170

- PLC300 [ Rew. 200 £05 fle
- PLC300 [ Rev. 210 |CO_PLC300_41%_Master.eds
-~ PLC300 [ Rew. 230 Address 1

- PLCI00 [ Rev. 300 Picure.. | [PLE300IE0
oK Cancelar | Heb |

- PLC300 [ Rev. 320
- PLC300 [ Rev. 330
- PLC300 [ Rev. 340
- PLC300 [ Rev. 350
- PLC300 [ Rev. 400

- PLC300 [ Rev. 410
- PLC300 [ Rev. 420
- POS2[Rev. 160
- RUW01 [Rev. 120

]
]
]
]
]
]
]
- PLC300 [ Rev. 260
. PLC300 [ Rev. 250) Baudtate:  [s00kbis v
]
]
]
]
]
]
]
]

Lags | Emors

Ready NUM

Figure 3.1: Add Master Device

3.2 IMPORT EDS FILE

Import the EDS file using the Tools menu. The EDS file must match CFW900 firmware version, otherwise
communication will not be possible.

% CANopen.ben - WPSCAN CANopen Config

File Edit View Cenfiguration Communicatio Help

D | @5 20 PDOs Connections F4
Device Tree Import EDS

[E weg —=

Figure 3.2: Register CFW900 EDS File

3.3 ADD CFW900 TO THE NETWORK CONFIGURATION

Add the slave device by dragging and dropping the “CFW900 ( Rev. 10800 )" available on the list of devices
into the network structure area.
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Cyng

ER

File Edit View Configuration Communication Taols Help
== | i e %

Device Tree

- CPw-11 (Rev. 600 'DIII Master ID # : 1 < Masterl > Baudrate : 500 Kbit/s I |
- P11 [Rev. 610 S PLC300 ( Rev. 410)

[ 883 %

[

- CPw-11 (Rev. 650 ]

- CPw-11 (Rev. 660 ]

- CPW300 [ Rew. 1310
- CPw300 [ Rey. 200 )

- CPw300 [ Rev. 310
- CPw320 [ Rev. 100
- CPWWE00 [ Rey. 200
- CPWWE00 [ Rey. 220
- CPWWE00 [ Rey. 350
- CPWWE00 [ Rey. 360
- CPWWE00 [ Rey. 380
- CPWwW700 [ Rey. 120
- CPw/Z00 [ Bey 23)

= EDS Fils |io_chw300_v1 08kk.eds
CCPw/300 [ Rey. 10800 ]
- W BT FrEw. To0 Address 2 -

- MWEDD [ Rev. 210 e

—PLCT [Rev. 200 icture... | |CPw900.ico

- PLC11-01 [ Rew. 170

- PLC11-02 [ Rew. 170 oK Cancel | Help

-~ PLCZ [ Rew. 150
-~ PLC300 [ Rew. 130

Device properties X

Device

Name Mode2
Product CRwa00

“endor MEE
Revision \mann

1
1
1
1
1
1
1
1

1
- PLC300 [ Rew. 150
- PLC300 [ Rew. 160
- PLC300 [ Rew. 170
- PLC300 [ Rew. 200
- PLC300 [ Rew. 210
- PLC300 [ Rew. 230

Loge [Enon |

Ready o o o MNUM

Figure 3.3: Add Slave Device

3.4 CONFIGURE SLAVE PDOS

The CFW900 has a set of PDOs where it is possible to define any device data to exchange within the
network. There is an appendix at CANopen User’s Guide describing the entire list of device data which can
be programmed to PDOs.

S1 Status\Inverter
S1.1 Status
S1.141 Inverter 2006h 6 enum

2 = Undervoltage
3 = Fault

4 = Configuration
5=STO

6 = Power Off

7 = Disabled

8 = SS1

9 = Self-Tuning
10 = Sleep

Figure 3.4: List of Available Data Described at CFW900-CCAN-W CANopen User’s Guide

For each application, it is necessary to look at this appendix and define which data to communicate. Considering
CFW900-CCAN-W accessory installed in slot A, for this application, CFW900 will exchange the following data:

Mapped Inputs Net Id Size Index
S5.1.1 Status and Commands Status Word 1 680 16bit 22A8h
S5.1.2 Status and Commands Speed 681 s16bit | 22A9h
Mapped Outputs Net Id Size Index
S5.7.2 CAN/CANopen/DNet Control Word 684 8bit 22ACh

S$5.7.3 CAN/CANopen/DNet Speed Reference 685 s16bit | 22ADh

After choosing the data, select the PDOs indicated below for a transfer of data every 100 ms.
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TPDO1 RPDO1

COB-ID=0181 100 ms COB-ID=0181
4400 QW2000 - Network Output Word » 22AC S5.7.2 CAN/CANopen/DNet Control Word
4402 QW2002 - Network Output Word 22AD S5.7.3 CAN/CANopen/DNet Speed Reference
RPDO1 TPDO3
COB-ID=0382 100 ms COB-ID=0382
3400 IW2000 - Network Input Word |« 22A8 S5.1.1 Status and Commands Status Word 1
3402 IW2002 - Network Input Word 22A9 S5.1.2 Status and Commands Speed

Figure 3.5: PDO Configuration

Based on this data, the following configurations have been programmed into the slave node:

Receive PDO configuration:

= In the PDOs configuration window, set 181h as the COB-ID for Receive PDO 1. This is the master’s Transmit
PDO 1 COB-ID. @

= The RPDO1 default configuration for the mapped objects is: @
“22AC S5.7.2 CAN/CANopen/DNet Control Word”.
“22AD S5.7.3 CAN/CANopen/DNet Speed Reference”.

m Disable Receive PDO 2to 4. ©

PDOs configuration < Node2 > x
FDO
E-RePDO W Enable  COBD fhews): [11B1 @) ¥ RTR Allowed
& Heceive PDD 1
- Receive PDO 2 Transmission Type 264 : aspnchronous [Manuf E w | SYNC Rate: [1 4:
- Receive PDO 3
- RecewePDO4 @ Bt D=
- Receive PDO 5
- Receive PDO § Inhibit Time 0 =1 fiooug  Comeabiy: [ = .

- Receive PDO 7

. Receive PDO 8 Available Objects

= TwPDO 2280 56.7.2 CAN/CaNopen/DNet Control Word [INSIGNED1E) Add
. Transnit PDO 1 224D 55.7.3 CAN/CANopen/DNet Speed Reference INTEGERTE] I
. Transmit PDO 2 2383 C9.2.2.1 Wiiting D ata Update Delay [UNSIGNEDTE]

250C C1.6.4 Other Inverter Settings Manual Inam Derating [UNSIGNED1E]

~ Transmit PDO 3 28B4 C3.3.22.1 Torque Regulator Proportional Gain (UINSIGNED1E]

- Transmit PDO 4 2BBE £3.3.2.2.2 Torque Regulator Integral Gain (UNSIGNED15)
- Trarsmit PDO 5 2F41 06 2.1 Torqus Contral Ramps Increment Fiamp [UNSIGNED1E] |
- Trarsmit PDO 6 oot oT - - - - T
- Trarsmit POO 7
-~ Trarsmit PDO 8 Mapped Objects

0 22AC 56.7.2 CAN/CENopen/DNat Contiol Word (UNSIGNEDTE] Femove

1: 224D 55.7.3 CAN/CANopen/DNet Speed Reference (NTEGERTE)

Up
Down

oK Cancel Help

Figure 3.6: Slave’s Receive PDO Configuration

Transmit PDO configuration:

m Set 100 ms as the Transmit PDO 3 Event Timer. @

= The TPDO3 default configuration for the mapped objects is: @
“22A8 S5.1.1 Status and Commands Status Word 1”.
“22A9 S5.1.2 Status and Commands Speed”.

m Disable Transmit PDO 1,2 and 4. ®
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PDOs configuration < Node2 » X
FDO
- RxFDO ¥ Enable  COBHD [hewa): [0382 ¥ RTR Allowed
Receive PDO 1
Fieceive PDO 2 Transmission Type: 254 . asynohronous (Manuf E v | SYNC Rate: [1 =
Fieceive FDO 3
Fieceive FDO 4 Event Timer i @ 4: o5
Fieceive FDO 5
Receive PFDO & Inhibit Time 0 J:I [+100us) Compatibility |0 J:I S
Fieceive FDO 7
Receive FDO 8 Available Objects
B TwFDO 2248 5511 Status and Commands Status Word 1 (UNSIGNEDTE) Add
Transmit PO 1 2249 55.1.2 Status and Commands Speed (INTEGERHE) |
T rarmit PO 2 2282 55.1.3 Status and Commands Status Word 2 (UNSIGNEDT6)
T 2283 55,14 Status and Commands Status Word 3 (UNSIGNEDTE]
- ) 2373 52.1.2 Motor Speed Total Reference [UNSIGHED1E)
Transmit PDO 4 2308 $1.3.2 Inverter D ata Inverter Serial Mo, (UNSIGNED32)
Transmit FDO 5 2804 §1.3.3 Inverter Data Power Board Serial No. (UNSIGNED32)
Transmit FDO 6 R - - - - R
Transmit FDO 7
Transmit PDO 8 Mapped Objects
0 2248 5511 Status and Commands Status Word 1 (UNSIGNEDTE) Femove
1: 2249 551.2 Status and Commands Speed (MTEGER 16)
Up
Down

0K Cancel Help

Figure 3.7: Slave’s Transmit PDO Configuration

3.5 CONFIGURE MASTER PDOS

Now configure the master’s PDOs to receive information from the slave’s Transmit PDO and send commands
to the slave’s Receive PDO.

Use the PLC300 Manufacturer Specific objects to configure the PDOs. For this application, the following PLC300
objects have been used to link the CFW900 objects:

Table 3.1: Master/Slave Object Relationship

Slave data Master Data
22A8 S5.1.1 Status and Commands Status Word 1 3400 IW2000 - Network Input Word
22A9 S5.1.2 Status and Commands Speed 3402 IW2002 - Network Input Word

22AC S5.7.2 CAN/CANopen/DNet Control Word 4400 QW2000 - Network Output Word
22AD S5.7.3 CAN/CANopen/DNet Speed Reference | 4402 QW2002 - Network Output Word

Therefore, the PLC300 CANopen master configurations have been programmed as follows:

Receive PDO configuration:

= In the PDOs configuration window, set 382h as the COB-ID for Receive PDO 1. This is the slave’s Transmit
PDO 3 COB-ID. ©

= The RPDO1 configuration for the mapped objects is: @
“3400 IW2000 - Network Input Word”.
“3402 IW2002 - Network Input Word”.

= Disable Receive PDO 2t0 4. ®
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PDOs configuration < Master > X
FDO
- RxFDO ¥ Ensble  COBD fhexa): [0382 @) ¥ RTR Allowed
Receive PDO 1
Fieceive FDO 2 Transmission Type: 254 . asynohronous (Manuf E v | SYNC Rate: [1 =
Fieceive FDO 3
ReceivePDO4 @ Evert Timer P =
Fieceive FDO 5
Receive PFDO & Inhibit Time 0 J:I [+100us) Compatibility |0 J:I S
Fieceive FDO 7
Receive FDO 8 Available Objects
Fieceive FDO § 3400 Pw/2000 - Natwork Input Word [UNSIGNED 6] Add
Receive DO 10 3402 /2002 - Natwork Input Word [UNSIGNED5)
Frecsive PO 11 3404 /2004 - Network Input Word [UNSIGNED6)

Foceive POD 12 3405 1W/2006 - Network Input Word [UNSIGNED5) I
! 3408 /2008 - Network Input Word [UNSIGHED15]

Fecetve PO 13 3404 2010 - Netwerk Input ward [UNSIGNEDTE)

Fieceive FDO 14 340C w2012 - Network Input word [UNSIGNEDTE)

Fieceive FDO 15 T B

Fieceive FDO 16

Fieceive PO 17 Mapped Objects

Fieceive FDO 18

] 0 3400 /2000 - Network Input Word (INSIGNEDE] Remove | | |
Feceive DO 19 1: 3402 [W2002 - Network Input Word [UNSIGNEDTE] |
Fieceive PO 20 Up
Feceive PDO 21 (2]

Fieceive PDO 22 Down

FReceive FOO 23
FReceive FOO 24
FReceive FOO 25

0K Cancel Help

Figure 3.8: Master’s Receive PDO Configuration

Transmit PDO configuration:

m Set 100 ms as the Transmit PDO 1 Event Timer. @

= TPDO1 configuration for the mapped objects is: @
“4400 QW2000 - Network Output Word”.
“4402 QW2002 - Network Output Word”.

m Disable Transmit PDO 2to 4. ©®

PDOs cenfiguration < Master] » X
FDO
B-TwR0D [ Enabls  COBD [hewa): 81 ¥ RTR Allowed
Transmit PDO 1
Transmit FDO 2 Transmission Type 254 - asynchronous [Manuf. E | SYNC Rate: |1 =
Transmit PDO 3
TammitPO04 @ Evert Timer 0 Q@ = me
Transmit PDO §
Trarmsmit PO & Inibit Time 0 = e Comeatbiy: [0 =
Transmit PDO 7
Transmit DO § Available Objects
Transmit PDO 9 4000 OB2D00 - Network Output Byte [UNSIGNEDE] Add
Transmit PO 10 4001 QB2001 - Network Dutput Byte [UNSIGNEDE] I
Trarsmit PO 11 4002 0B200Z - Natwork Dutput Eyte [UNSIGNEDE]

" 4103 0B 2003 - Netwark Dutput Byte [INSIGNEDE]
Tramsmit PDA 12 4004 0B2004 - Network Dutput Byte [UNSIGHEDS]
Trarmmit PO 13 4005 QB2005 - Network Dutput Epte [UNSIGNEDE)
Transmit FDO 14 4005 0B2006 - Network Dutput Bpte [UNSIGNEDS)
Transmit PO 15 - - - e
Transmit PO 16

Transmit PO 17 Mapped Objects

Transmit PDO 18 T 4400 Qw2000 - Network Output Word [UNSIGNEDTE) Remave | | |
Transmit FDO 19 1: 4402 Qw2002 - Network Output Word [UNSIGNED16) |
Transmit PO 20 Up
Transmit PD0 21 (2]

Transmit PDO 22 Down

Transmit FOO 23
Transmit FOO 24
Transmit P00 25

0K Cancel Help

Figure 3.9: Master’s Transmit PDO Configuration

Verify the PDO connections in the menu “Tools / PDOs Connections”, press the “List Connections” button.
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W7 List PDOs Connections [m] X
COE-ID | TuMode ‘ TwPDO ‘ Tw-Object | Tu-Mapping | Rx-Node | ReFDO | Rux-Object ‘ Rx-Mapping ‘
Oxmat 1 1 4400sub0 02000 - Network Output Ward [UNSIGNED1E) i 2 1 224Csub0 55.7.2 CAN/CANopen/DN et Cantrol Word [INSIGNED16] w
Oxmat 1 1 44025ub0 02002 - Network Dutput Word [UNSIGNED1E) 1 1 224D =ubl 55.7.3 CAN/CAMopen/DNet Speed Reference INTEGERTE] w
Ox0382 2 3 22885ub0 5511 Status and Commands Status Wword 1 (UNSIGNEDTE] 1 1 34005ubD0 142000 - Metwork Input Word [UNSIGNED1E] w
Ox0322 2 2 22895ubl 56.1.2 Status and Commands Speed (INTEGERTE] w 1 1 34025ubD 1W2002 - Metwork Input Word [UNSIGHEDTE] w

Figure 3.10: Master/Slave PDO Connections

The PLC300 Manufacturer Specific objects are mapped to the GLOBAL_NETWORK memory area. If you don’t
find them, create new variables in that datatype and address. Using these data it is possible to design a PLC
program, creating variables representing device information and a PLC logic to manipulate such data according
to the application.

Variables * |
+ GLOBAL GLOBAL_RETAIN GLOBAL_SYSTEM GLOBAL_IO GLOBAL_NETWORK CONMSTANT
m Tag Size Datatype At Address Bit Initial Value Comment Modbus
= | < conROL_woRrD 0 WORD QW 2000 0 £000
+ & STATUS_WORD 0 WORD SlW 2000 0 6000
i &> SPEED 0 INT SlW 2002 0 6001
< SPEED_REFERENCE 0 INT QW 2002 0 6001
[EES
&
6,

GLOBAL LOCAL

Figure 3.11: Location of Communication Data

3.6 CONFIGURE ERROR CONTROL

Click on the slave and select “Configuration”. In the tab “NODE GUARDING” enable the node guarding service.
This service is used to identify interruptions in the communication both by the master and the slave as well.

Node Configuration <Node2> X

NMT  NODEGUARDING | PROD. HEARTBEAT

~NODE GUARDING
[V Enable

Period of transmission : I‘I[H] _,::' e
Retry factor : |3 _Ij

0K I Cancelar | Aplicar | Ajuda

Figure 3.12: Node Guarding Service
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3.7 DOWNLOAD CONFIGURATION

Once the configuration is finished, download it to PLC from the WPS software. Go to the “Download Resource”
option under the “Online” menu.

Configuration
cfwB00_canopen_app_note

Resource
plc300_master

Device

Version
PLC300
Options
(8 stop/Run program automatically [[) Download source code
B Initislize variables [[] Download recipe in the internal memary
() Clean alarm history {8 Download setup configuration
Disable CANopen master during download 18 Download CAN configuration
Internal memory files Download monitoring values

ladder.bin - 05 Oct 2023 15:51:27
redipe.bin - 05 Oct 2023 15:51:26
screen.bin - 05 Oct 2023 15:51:27
alarm bin - 05 Oct 2023 15:51:27
logEvents.bin - 05 Oct 2023 15:51:27
canopen.bin - 05 Oct 2023 15:51:27
setup.bin - 05 Oct 2023 15:51:27

Select

There is a 4.13 firmware version available (current: 4.14). Click here to update

Cancel

Figure 3.13: Downloading WPS Configuration to the PLC300

After transmitting the master configuration, monitor the devices to check if the device is connected to the

network and effectively communicating. Go to the “Online Monitoring” option under the “Communication” menu
in WPSCAN CANopen.

wese

& CANopen.ben - WPSCAN CAMopen Config

File Edit View Configuration Tools Help
0OEE # | 0 F9

nline Monitoring

pevicelliee Configurations... Shift+F2 i
| B-WEG

Figure 3.14: Online Monitoring

The indicators of all devices should be green, meaning that communication is active and without errors.
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¥ Master ID # : 1 < Masterl > Bandrate : 500 Khit/s
D“I * PLC300 { Rev. 410 )
88 ¢

Node ID # - 2 < Node2 >
CFW900 ( Rev. 10800 )

-

@ Mandatory nodes successiully intialized
() Some node presented enor during initialization Detalls
O Some hade presented communication Failure
0 Some nade reported emmar by the EMCY object
() Master commurication disabled
() Buss OIf
@ Fower O QD Identified
~ @ Configured

Node 2 Status

o Error control initiated
o Initizlization concluded by master

(@ Initislization errar

(@) Enror control detected communication failure

(@) Enor reported via EMCY
() Executing reset

(@ Toggle bit

Figure 3.15: Viewer Online Monitoring
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4 CONTROL AND MONITORING

Once network configuration is done, use WPS to access device data. Based on this, the main steps are
described below.

4.1 VIEW AND EDIT CYCLIC DATA

Under the “Configurations” tab, right-click “cfw900_canopen_app_note/plc300_master/Diagnostic/Monitoring

Variable” and add a new file. Click at the plus sign, select the GLOBAL_NETWORK variables and press OK to
add them to the monitoring file.

P S —

wes Select

X
Scope
| GLOBAL b
/ | Search  Anywhere ~
Configurations X| |
= a <fw900_canopen_app_note | | variable Data Type Group Ladder
-- ﬂ cfwa00 CONTROL_WORD WORD GLOBAL_MNETWORK |GLOBAL
=-[E plc300_master SPEED NT GLOBAL_NETWORK |GLOBAL
B[] Program SPEED_REFEREMNCE INT GLOBAL_NETWORK |GLOBAL
;l Sereen STATUS_WORD WORD GLOBAL_MNETWORK |GLOBAL
=3 Diagnostic
(=58 Monitoring Variable
(4@ Trend |
- _E Log Configuration
=52 CAMopen |
g CANopen
: s Setup configuration
|
| oK Cancel

Figure 4.1: Monitoring Variable File

It is now possible to check input and write output data directly at controller memory. For inputs, as described in
table 3.1, it is programmed to read Status Word and Actual Speed:
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monitoring X —

= | variable Datatype User Moritoring View as Status
== [~ Global Variables
©| * conROL_WORD WORD o 57 Decimal oK

e

& SPEED INT o 1000 Deat oK

® SPEED_REFERENCE Nt o _— 1000 Peamal TSN ox

> _

$5.1 Status and Commands
.1 Status Word 1 It indicates the operating status of the inverter. Each bit represents a status.
Bit
Bit 0 0 = No: STO function is inactive (inverier operational)
STO 1 = Yes: STO function is active (inverter locked)
Bit 1 0 = No: no run command active
Run Command 1 = Yes: run command active
Bit 2 0 = No: inverter in Remote command mode
Local 1 = Yes: inverter in Local command mode (via HMI)
Bit3 Not used.
Not used
Bit 4 0 = No: quick stop command active
No Quick Stop 1 = Yes: no quick stop command active
Bit 5 0 = No: 1st acceleration and deceleration ramp by C6.1.1 and C6.1.2
2nd Ramp 1 = Yes: 2nd acceleration and deceleration ramp by C6.1.4 and C6.1.5
Bité 0 = No: inverter in normal oparation
Config. Mode 1= Yes: inverier in configuration status. It indicates a special condition in which the inverier cannot be
enabled
Bit7 0 = No: without alarm
Alarm 1 = Yes: with alarm aciive
Bit8 0 = No: motor is stopped
Running 1 = Yes: motor is running ing to and
Bit9 0 = No: inverter is general disabled
Enabled 1 = Yes: inverter is general enabled
Bit 10 0 = No: motor running in the forward direction
Reverse 1 = Yes: motor running in the reverse direction
Bit 11 0 = No: no JOG command active
JOG 1= Yes: JOG command is aclive
Bit 12 0 = No: inverter in Remote 1 command mode
Remote 2 1 = Yes: imverier in Remote 2 command mode
Bit 13 0 = No: without undervoltage
Undervoitage 1 = Yes: with undervoltage
Bit 14 Not used.
Not used
Bit 15 0 = No: normal operation
Fauit 1 = Yes: fauit acting

Figure 4.2: Read Status Word, with Highlight how as Described at CFW900 CANopen Documentation

maonitoring X

+ Variable Datatype User Monitoring View as Status
== =1 Global Variables
@ # CONTROL_WORD \WORD o 67 Decimal 0K
©)| = sTATUS_WORD WORD o 726 Decimal oK
ci
# SPEED_REFERENCE INT o 1000 Decimal 0K

Figure 4.3: Read Speed

Therefore, the informations read about Status Word 1 and Speed in this case are:

= STATUS_WORD: value 1100010010b.
-Bit0 =0 (STO).
- Bit 1 = 1 (Run Command).
- Bit 2 = 0 (Local).
- Bit 3 = 0 (Not Used).
- Bit 4 = 1 (No Quick Stop).
- Bit 5 = 0 (2nd Ramp).
- Bit 6 = 0 (Config. Mode).
- Bit 7 = 0 (Alarm).
- Bit 8 = 1 (Running).
- Bit 9 = 1 (Enabled).
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- Bit 10 = 0 (Reverse).

- Bit 11 =0 (JOG).

- Bit 12 = 0 (Remote 2).

- Bit 13 = 0 (Undervoltage).
- Bit 14 = 0 (Not Used).

- Bit 15 = 0 (Fault).

= SPEED: value 1000.

For output, as described in table 3.1, it is programmed to write Control Word and Speed Reference informations:

monitoring % \

= | varizsble Datatype User Monitoring View as Status
== |=1"__ Global Variables
e CONTROL_WORD WORD 1000011 Binary
©)| - staus_worp WORD o 786 o oK
# SPEED NT o / 1000 Decimal \ ok
# SPEED_REFERENCE T -~ 1000 Decimsl TN

$5.7 CAN'CANopen/DNet

.2 Control Word It indicates the status of the control word via CAN interface, This parameter can only be changed
via CAN interface. For other sources, only read access is allowed.

For the commands written in this parameter to be executed, the inverter must be programmed to be commanded
via CAN/CO/DN. This programming is done through menu C4.

Each bit of this word represents a command that can be executed on the inverter.

Bit Value/Description
Bit0 0 = No: stops the motor by deceleration ramp
Enable Ramp 1 = Yes: the motor turns according to the acceleration ramp until reaching the speed reference value
Bit1 0 = No: disables the inverter completely, interrupting the motor power supply
General Enable 1 = Yes: enables the inverter completely, allowing the operation of the motor
Bit2 0 = No: runs the motor in the direction of the reference signal (forward)
Run Reverse 1 = Yes: runs the metor in the opposite direction of the reference signal (reverse)
Bit3 0 = No: disables the JOG function
Enable JOG 1= Yes: enables the JOG function
Bit4 0 = R1: selects the Remote 1 command mode
R1/R2 Mode 1= R2: selects the Remole 2 command mode
Bit5 0 = No: 1st ramp acceleration and deceleration according to parameters C6.1.1 and G6.1.2
2nd Ramp 1= Yes: 2nd ramp acceleration and deceleration according to parameters C6.1.4 and CE.1.5
Bit6 0 = No: enables quick stop
Mo Quick Stop 1 = Yes: disables quick stop
Bit7 0 = No: not used
Fault Reset 1 = Yes: in the transition, if in a fault state, it resets the fault

Figure 4.4: Write Control Word, with Highlight how as Described at CFW900 CANopen Documentation

monitoring X

+ Variable Datatype User Monitoring View as Status
== [ Global Variables
@' # CONTROL_WORD WORD 0 67 Decimal 0K
C' # STATUS_WORD WORD 0 786 Decimal oK

% SPEED INT 0 1000 Decimal 0K

SPEED_REFERENCE N 1000 Decimal

Figure 4.5: Write Speed Reference

Therefore, the informations write in Control Word and Speed Reference in this case are:

= CONTROL_WORD: value 1000011b.
- Bit 0 = 1 (Enable Ramp).
- Bit 1 = 1 (General Enable).
- Bit 2 = 0 (Run Reverse).
- Bit 3 = 0 (Enable JOG).
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- Bit 4 = 0 (R1/R2 Mode).

- Bit 5 = 0 (2nd Ramp).

- Bit 6 = 1 (No Quick Stop).
- Bit 7 = 0 (Fault Reset).

= SPEED_REFERENCE: value 1000.

For example, when changing the value of Bit 2 (Run Reverse) in Control Word and keeping Speed Reference
value, it is possible to notice that the Status Word and Speed has also changed.

monitoring X |

Monitoring View as Status

Datatype

1000111

Binary

# STATUS_WORD Decimal
# SPEED INT

# SPEED_REFERENCE INT

-1000 Decimal 0K
1000 Decimal QK

ER=REN ©

Figure 4.6: Example Write and Read

4.2 LADDER LOGIC FOR ACYCLIC DATA TRANSFER

In addition to the cyclic data transmitted through PDQ’s, it is also possible to transfer data acyclically via SDO’s.
Using this type of communication, you can access any parameter of the equipment.

Access to this type of data is commonly done using instructions for reading or writing data, which should indicate
the index and subindex of the desired parameter. Moreover, there is an appendix in the CANopen User’s Guide
that describes the entire list of device data that can be accessed through the CANopen interface, this list also
indicates the index of each data.

For example, is possible to read the value of S5.1.3 - Status and Commands Status Word 2. In this case:

Parameter Description Range of values Decimal Index w
55.1.3 Status Word 2 22B2h 690 16Dbit

Bit 0 = Self-tuning

Bit 1 = Mot used

Bit 2 = Pre-Charge OK

Bit 3 = SF Reduction

Bit 4 = Not used

Bit 5 = Decel. Ramp

Bit & = Acc. Ramp

Bit 7 = Freeze Ramp

Bit 8 = Setpoint OK

Bit 9 = DC Voltage Limitation
Bit 10 = Current Limitation
Bit 11 = Torgue Limitation
Bit 12 = Ride-Through

Bit 13 = Flying Start

Bit 14 = DC Braking

Bit 15 = PWM pulses

Figure 4.7: CFW900 CANopen Documentation Describing Index for Acyclic Access

Once defined the information for the acyclic access, add a CO_SDORead block to the PLC logic. Then, configure
the following informations:

= NodelD#: slave address (for this example, CFW900 at address 2). ®
® Index# as described by CFW900 CANopen documentation (for this example, WORD#16#22B2). ®
= Sublndex# is always 0 (zero) for the CFW900. &
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m Size#: size in bytes of the Value output variable (for this example, 2 bytes). @

= Timeout#: waiting time in ms for the arrival of data starting from the beginning of the request (for this example,
500 ms). ©

= Value: a variable to store the read value (must be compatible with the data size of the reading object). ®

wes WEG Programming Suite 3.00 - o 'Y
File Edit Online Tecls Window Help
i f HE HOO S AR+
Configurations % | — || Main Ladder x| : Palette x @ | &
= E} cfwg00_canopen_app_note | /o % 5 qp b = ‘ g R ‘ S BEE ‘ 1 (-] CANopen
- cfwsoo St co_MasterControlStatus =
I
E-[@ plc300_master 1 MM co_sDowirite H CO_SlaveStatus i
)43 Program r ~ TENEBLE_RCYCLIC CO_SDOREAD INST O  Coil
RV | S - — [ 000005 o] } P
{0 Ja3 Main Ladder (1 EEEEEE et 7l Contact
L User Function Block @ioms16gzzEz o 10 Busy [ Control
el Task YRR e 7] Conversion BCD
| ®Ca Stuctre 0: - s (7] Conversion RAD-DEG
| g Recpe 7] Conversion to BOOL
P e FACYCLIC_VALUE @) Conversion to BYTE
| Screen N
— = ) Conversion to DWORD
L1 Diagnastic Conversion to REAL
& Log Configuration Conversion to STRING
G2 CANopen i Conversion to WORD
L™ Canopen 7 Counter
& setup configuration Data Transfer
Filter
Hardware
Logic Bit
Logic Boolean
Logic Rotate
Logic Shift
Math Basic
Math Extended
Math Trigonometry
Math Uil
Modbus RTU
Modbus TCP
Module
RTC
Screen
String
Timer
& [ output WEG PLC300 V4. 14 localhost: 34502 Ethernet/Modbus-TCP/192. 168.0. 10: 502/ @250 5025000240

Figure 4.8: Acyclic Message Configuration

After that, activate CO_SDOREAD_INST_0 block and execute input @ to send an acyclic request to slave. For
this example, the value read from S5.1.3 is “4” @, that is:

= STATUS_WORD_2: value 100b.
- Bit 0 = 0 (Self-tuning).
- Bit 1 = 0 (Not Used).
- Bit 2 = 1 (Pre-Charge OK).
- Bit 3 = 0 (SF Reduction).
- Bit 4 = 0 (Not Used).
- Bit 5 = 0 (Decel. Ramp).
- Bit 6 = 0 (Acc. Ramp).
- Bit 7 = 0 (Freeze Ramp).
- Bit 8 = 0 (Setpoint OK).
- Bit 9 = 0 (DC Voltage Limitation).
-Bit10=0
-Bit11=0
-Bit12=0
-Bit13=0
-Bit14=0
-Bit15=0

—

Current Limitation).

—

Torque Limitation).
Ride-Through).
Flying Start).

DC Braking).
PWM Pulses).

~ o~ o~ o~
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wrs WEG Programming Suite 3.00 X
File Edit Online Tools Window Help
(o : Fo B )
AEAES D @O rdA+
Configurations X | — || M1 Main Ladder x| o &
&Q cwsoo_canopen_app_note ||f 3= 3, 4 G = |4+ B % |of FE &
| @ cfwego (cF X 200-2 g
| & plc300_master 1: %
| £33 Program [ ENABLE RCYCLIC | CO0_SDOREAD INST O
| | [ Ladder Diagram 1! 7 g B R !
| L Jo8) Main Ladder 2 NedelDy hetive [
| . EER FALSE

Lsd User Function Block WORD¥1E§22BE — lnaexs Zo|e

y FALSE

Task 0 Sublndexs Error |-

4 Structure 27%5&" E--c'lg t

. ) 4|4

Lot Recpe 500 Trmesutd vaus [ ACYELIC_VALUE
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i Log Configuration

52 CANopen
i
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TREE @

s

Write Toggle

&

Output
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4-6 | CFW900

Figure 4.9: Main Ladder Sending an Acyclic Message to the Slave
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