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OCD CANopen with Schneider Twido PLC

Main Features
- Compact and heavy-duty industrial designs

- Interface: CANopen / CAN

- Housing: 58 mm @

- Solid / hollow shaft: 6 or 10 mm &/ 15 mm &
- Through hollow shaft: 12 mm @

- Max. 65536 steps per revolution (16 Bit)

- Max. 16384 revolutions (14 Bit)

- Velocity- and Acceleration- output

- LSS Services

Mechanical Structure
- Aluminium flange and housing

Stainless steel shaft

Optional: Stainless steel flange/ housing

Precision ball bearings with sealing or cover rings

- Code disc made of unbreakable and durable

plastic

OCD CANopen manual can be downloaded at:

Programmable Parameters

- Direction of rotation (complement)

- Resolution per revolution

Total resolution

- Preset value

- Two limit switches and eight CAMs
- Baud rate and CAN-identifier

Transmission modes: Polled mode, cyclic mode,
sync mode

Electrical Features
- Temperature insensitive IR-opto-receiver-ASIC
with integrated signal conditioning

- Connection cap: Status indication with two LEDs
- Highly integrated circuit in SMD-technology
- Polarity inversion protection

- Over-voltage-peak protection

http://www.posital.com/us/products/POSITAL/AbsoluteEncoders/AbsoluteEncoders OCD CANopen base.html

For more information on POSITAL'’s line of products visit our homepage:

www.posital.sg / www.posital.com / www.posital.eu
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1. INTRODUCTION
An OCD-CANopen 24-bit absolute, multiturn rotary encoder was connected to a Schneider-TWIDO
programmable logic controller (PLC) through a CANopen communication interface. The step-by-step
connection procedure and the working of encoder in a CAN bus are illustrated in the following sections.

2. CONTROLLER NETWORK — SETUP AND INITIALISATION

e HARDWARE

Controller

CANopen
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e CONTROLLER DESCRIPTION

TWDLMDA20DTK

Modular base controller, 12 24 DC
inputs, 8 ouputs (0.3A source
transistors). Remaovable MIL connectors.

Description of the module Peference number | TWOLMDAZODTH Addrass |0 E E

Description Modular base contraller, 12 24 DCinputs, B ouputs (0,34 source transistors). Remowvable MIL
connectars

e CANOPEN MASTER DESCRIPTION

TWDNCO1M

CAMopen bus master module.

»
'

,|l
. -
.

i

Description of the module Reference number | TWDNCO1M Address |1 3 E

Description CANopen bus master module.

e OCD ENCODER - ELECTRONIC DATA SHEET (EDS)

The OCD EDS file, once uploaded will load all the objects including the PDOs to the controller. The Schneider

system automatically identifies the PDOs and maps them on to the slave device.

OCD Encoder Series (V1.1)

‘endorFRABAPosital GmbH
Description:EDS for CANopen encoder
ocD

Author:Michael Bellwied
Creation:01-29-2008

CANopen
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e CONNECTION NETWORK SETUP

= Bases

- Compact

&} Modular

(L TWDLMDA20DTE |
{ L TWDLMDA20DUK

. TWDLMDA20DRT

- TWDLMDA40DTK

¢ L. TWDLMDA4ODUK
-- Extreme

=l Bxpansion modules

- Digital Expansions

- Analog Expansions

E| Communication Expansions
--.AS—Interlace

L. TWDNCO1M

&) Special Expansions
- Serial Expansion Modules
- Serial Adapter

t- RTC Cartridge

t- Memory Cartridge

- Operations Display

=- Metwork Elements

G- Modbus Elements
=]- CANOpen Elements
- (DS-4100 ASAM/GDI

. (DS-0)

ey O e O s OO o R |

[ (DS-406) Encoders Linking of CANopen Network

I - OCD Encoder Series (V1.1) I Master & .
" MCD Encoder Series (V1) (125 Kbits/sec)

& (D5-401) /O Modules Slave
& (DS-402) Drives and Motion Cf

The above illustration shows the connection of elements in the CAN bus. At first, the CANOpen
communication interface is connected to the main controller. Then the encoder is connected to the CANOpen

communication interface.

The next step after the setup of the network is the configuration of all the parameters and settings, to facilitate

the communication between the master, slave and the controller.
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e OCD PROCESS DATA OBJECTS (PDO) MAPPING

The list of all available objects is pre-programmed in the EDS file. Upon loading the EDS file, the PDOs can

be accessed for configuration. Then, according to the need, the objects are mapped on to the Transmit-

PDO'’s of the OCD.

In this case we will be loading the position values (Available in object 2000h) to the 1st transmit PDO, to read

out the position values of the encoder through the PLC.

Available Objects PDO
Type |Transmit =
p 2000 - Position valu P :
p 3011 - Speed Value Name Index COB-ID
p 3021 - Acceleration Value 1 PDO TX L 00
p 6004 - Position value
2 PDOTX2 1401 281
p G030 - Speed Value
= 6040 - Acceleration Value
B 6300 - Cam State Register
p G400 - Area state register .
6503 Al Mapped Objects
p 6505 - Warnings i {' n .l.l— 0
# |Name Index Size
N\* Position value 000
OK | Cancel |

e OCD CANOPEN NODE CONFIGURATION

The baud rate is adjusted to 125 Kbaud and node number to 1 using the switches in the connection cap.

Then the PLC’s connection to the node (OCD) is configured.

Element
Name OCD|
Protocol

Type CANopen =
Address 1 E
Supenvision None E
Init Default E

OK I Cancel
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e CANOPEN BUS NETWORK CONFIGURATION

The CANopen bus network configuration is for the setting of a new CANopen network. If an already existing
network is available, we need to configure only the encoder in order to make it compatible with the existing

network.

Configuration

CANopen network:

MName canopen
Parameters
Baudrate 3 Kbps

Supenvision 300 ms

¢ LINKING OF CANOPEN MASTER AND OCD TRANSMIT-PDOS

The PDOs of the slave are mapped on to the CANopen master so that the information contained in the
objects at the slave end are transmitted and saved on to the controller's memory. The position values thus

obtained can be used for control purposes as directed by the PLC.

Linking 2 =5
Mot-Linked Slaves PDG } Linked Master PDOs
Type | Transmit E = m 4 3 Type |Receive E
Slave MName |COB—ID # |PDO MName COB-ID |~
1 ocp| PDOTX1 181
2 [ffey] PDOTX2 281
3
4
5
6 —
? =
8
g9
10
11
12
13 N
14 j
sDo
Memory space [IEEEN |9%
oKk | __ cancel |
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e OCD & CONTROLLER MEMORY CONFIGURATION

The current and updated position values from the OCD encoder are mapped on to an EEPROM memory
location in the controller. In this case it is stored in %IWCD1.0.0 as indicated.

Module configuration.

# Slave Type Supervision Init ‘ Used ‘ Address | Symbol | Object | Slze|
ne [0 %MWCDT00 POSITION Posifion valug 32

ne

Address in EEPROM

4. DEBUGGING

The debugging stage is done on completing the configuration of the PDO'’s.

It involves the following steps:

Connection for debugging

This connection mode allows you Select a Ci
to directly connect to a controller or

totranster an application between the PCand a
controller

Type Name C ion mode  IP add

The ication has been blished.
Test the

The TwidoSuite and the PLC applications are different;
immediate connection impossible

Harehware configurations are compatible
PC ==» PLC Transfer is possible

PLC applicationis not protected:
PLC ==> PCtranster is authorized

[ izon of

Project Controller
Application Name My Twido My Twido
Type of base TWDLMDA20DTK TWDLMDA20D-K

Chaose a type of exch

™ [
f
Fa fel =
Transter Transfer
PC==>controller  controller ==> PC
Confirm your type of exch:
OK I Cancel I

The USB serial communication port is selected and PC-> controller transfer is initiated. Once the transfer is
initiated the configured parameters and the programming done on the PC is debugged and transferred to the

controller for real time application. The following illustrations are the intermediate tasks during debugging.
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Configre

Program

TwidoSuite

This conne

to directy c —
totransfer ai —
controller

Transferting binary.dat

‘The commdj|

The TwidoSute and the PLC applicafions are different
immediate connection impossible

Harthware configurations are compatible:
PC ==> PLC Transferis possible

PLC == PCtransferis authorized

Ci of
Project | Controller |
Application Name' My Twido [ My Twido
Type of base TWDLMDA20DTK | TWDLMDA20DK
Choose a type of exch:
Transfer Transfer
PC==> controller  controller ==> PC
Confirm your type of exch:

2 B m o &EE)

. Configws_ Program
Connedc

This conne
to directly c —

to fransfer af
controller

Craating & backup of the contraller application.

The commi|

The TwidoSuite and the PLC applications are diffetent
immediate connection impossisle

Hardware configurations are compatile
PC==> PLC Transfer s possible

PLC application is nat protected
PLC ==> PC transfer is authorized

Ci is of

Project | Controller
Application Name My Twido [ My Twido
Type of base TWDLMDAZ0DTK | TWDLMDA20D-K

Choose a type of exch:

Transfer Transfer
PC==> contraller  controller ==> PC.
Confirm your type of exch:

O Cancel

Page:Bof8 | Words:3L | 8 English (Singapore) |

7 B W 9 SFITE R - S

Creating a back up of the controller parameters before going into online mode.......

Once the controller goes into the online mode, the PDOs cannot be changed. But, we can program the SDOs

as and when need arises.
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5. RUN

Once debugged, the controller goes into online mode. We then, can program the SDOs if needed and then
run the controller.

Application name: My Twido

Taido State: Runining
Refaranca: TWDLMDA20D-K
Firmware wersion: 5.20

Current Time:

10 Failure: TRUE

110 Foroed:

Current Ple scanning peried: 3

Address used:

Port used:

COMS

Upon start up, we can create an animation table to monitor the necessary controller parameters and the
system variables which contain the position value. In this case %IWCD1.0.0 which contains the OCD position
value (EEPROM memory mentioned in Section 3). Once the animation table is setup, we can run the
controller.

| L&I Us | Address Symbol | Current | Retained Format
1] O %Swat 0000000000101000  0000000000000000 ' Binary
2 | O %swao 0 0 Decimal
3] O %IWCD1.0.0 POSITION 0 0 Decimal
4
%SW81 : System variable indicating the processing of CANOpen commands.
%SW20 : System variable indicating the current mode of the CAN network

=0: CAN bus off and error free nodes.
=2: Node operational and error free.
%IWCD1.0.0 : Memory location carrying the position value.

10
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e TRANSMITTED PDO BY OCD

Once we run the controller all the system variables and position values gets updated regularly. We can see
that the position value is updated to current position of the OCD. We know that the OCD is 12 bit single turn
and 12 bit multi turn.

Therefore, SINGLETURN (ST) RESOLUTION is (360°/4096) ~ 0.088°

If the output is: 0000EB6C Hex

(Hex) EB6C -> (Bin) 1110101101101100 -> (Dec) 14 2924 -> [Resolution: ST = 0.088]

POSITION: MT 14 Turns & ST (2924 x 0.088) = 257.312°

| l/_?_\JUs| Address | Symbal | Current | Retained Format
1] O %Swa1 0000000000001011  0000000000000000 | Binary
2 |0 %Sw20 2 0 Decimal
3] O %WCD1.0.0 POSITION (0000EB6C 00000000 Hexadecimal
4

Application name: My Twido
Twido State: Running

TWDLMDAZOD-K
520

Reference:

Firmware version:

Current Time:
10 Failure:
110 Forced:

TRUE

Current PLc scanning period: 3

Address used:
Part used:
COMs

LAz NA

& TwidoSuite

The mathematical computation of the position values vary according to the user. There are various methods
of computing from the obtained value. The values are calculated such that, references can be set by the
controller for particular programmed tasks according to the position or turn value or both as required by the

application.

11
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e SDO REQUEST AND EXECUTION*
In order to continuously monitor the position values of the OCD, the cyclic timer needs to be set to a value.

This can be done by using the object 6200h. Here we set the timer to 64h ms (100ms).

FMWE := 16%#0000 ]
CAN CMD1 *MWO:& ]

Of; to 64H = 100ms

o = LD 1

1 4/ [ $MWO := 1640004 )
2 1/* [ $MW1 := 16£#0001 ]
3 25088/* [ $MW2 := 1646200 ]
4 2/ Cyclic Timer set [ 2MW3 := T63868

5 100/% [ EMW4 := 1640064 ]
6 I

7 [

The equivalent program in ladder logic:

[asse_ 3 5, 2 am % [0 3 D £ 3 1o B2 5

T e (BB AR (L BT s D [ b R AP AN
fli Top [0] Fung 0

: Bottem [0]
.. Subroutines

the program

SHORT

B2 = 16#6200
M2 = 1646200

M3 = 1640002

SIIA = 16#0064
4= 1640064

Page:130f13  Words:54 | %  English (Singapore] |

* All the programming are unique to Twido Suite and can vary from controller to controller. But the basic logic
used in the programming is always the same.

12
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6. lllustration of obtained Position Values

Initial (0°) Position:

| LﬂU5| Address Symbol Current Retained Format
1] O %sSwel 0000000000001011 ' 0000000000000000 | Binary
2 | O %sSw20 2 0 Decimal
3| O %WCD1.0.0 POSITION 0000A2TA 00000000 Hexadecimal
4

Position: MT= 10 Turns ST= 55.792°

At approximately 180 degree rotation:

| M us| Address |  sSymbol |  Cument Retained Format
1] O %SW8l 0000000000001011 | 0000000000000000 | Binary
2 | O %5W2o 2 0 Decimal
3 | [0 %WCD1.00 | POSITION 0000AAA4 00000000 Hexadecimal
4

Position: MT= 10 Turns ST=239.712°[55.792° + 180° = 235.792° **]

At approximately 360 degree rotation i.e. 1 turn:

| M us| Address | Symbol |  Cument |  Retained Format
1]/ 0 %swai 0000000000001011 | 0000000000000000 Binary
2 | O %Sw20 2 0 Decimal
3 | O %WCD1.00  POSITION 0000B2BA 00000000 Hexadecimal
4

Position: MT= 11 Turns ST=61.424°[55.792° + 360° = 59.792° **]

The above example shows the intermediate position values read out from the controller in one full rotation.

** The errors in the readings are due to the manual rotation by hand. It is just used to illustrate the variation of

the readings obtained in rotating the shaft for one full turn.

13
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For detailed information or any queries please contact:
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T +1 609 750-8705, F +1 609 750-8703
www.posital.com, info@posital.com

ASIA
FRABA Pte. Ltd.
60 Alexandra Terrace, #02-05 The Comtech,
SINGAPORE 118502
T +65 6514 8880, F +65 6271 1792
www.posital.sg, info@posital.sg

EUROPE
POSITAL GmbH
Carlswerkstrasse 13c
D-51063 Kéln, GERMANY
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