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1. SAFETY

This manual contains clearly marked cautions and warnings that are intended for your personal
safety and to avoid any unintentional damage to the product or connected appliances.

Please read the information included in cautions and warnings carefully.

The cautions and warnings are marked as follows:

Table 1. Warning signs

= DANGER! Dangerous voltage

= WARNING or CAUTION

= Caution! Hot surface

Cale

1.1 DANGER

The components of the power unit are live when the drive is connected to mains
potential. Coming into contact with this voltage is extremely dangerous and may
cause death or severe injury.

The motor terminals U, V, W and the brake resistor terminals are live when the
AC drive is connected to mains, even if the motor is not running.

After disconnecting the AC drive from the mains, wait until the indicators on the
keypad go out (if no keypad is attached, see the indicators on the cover). Wait 5
more minutes before doing any work on the connections of the drive. Do not open
the cover before this time has expired. After expiration of this time, use a
measuring equipment to absolutely ensure that no voltage is present. Always
ensure absence of voltage before starting any electrical work!

The control I/O-terminals are isolated from the mains potential. However, the
relay outputs and other 1/0-terminals may have a dangerous control voltage
present even when the AC drive is disconnected from mains.

Before connecting the AC drive to mains make sure that the front and cable
covers of the drive are closed.

During a ramp stop (see the Application Manual), the motor is still generating
voltage to the drive. Therefore, do not touch the components of the AC drive
before the motor has completely stopped. Wait until the indicators on the keypad
go out (if no keypad is attached, see the indicators on the cover). Wait additional 5
minutes before starting any work on the drive.

> B> B PP
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1.2 WARNINGS

The AC drive is meant for fixed installations only.

Do not perform any measurements when the AC drive is connected to the mains.

The earth leakage current of the AC drives exceeds 3.5mA AC. According to
standard EN61800-5-1, a reinforced protective ground connection must be
ensured. See Chapter 1.3.

If the AC drive is used as a part of a machine, the machine manufacturer is
responsible for providing the machine with a supply disconnecting device (EN
60204-1).

Only spare parts delivered by Vacon can be used.

At power-up, power brake or fault reset the motor will start immediately if the
start signal is active, unless the pulse control for Start/Stop logic has been selected.
Furthermore, the 1/0 functionalities (including start inputs) may change if
parameters, applications or software are changed. Disconnect, therefore, the
motor if an unexpected start can cause danger.

The motor starts automatically after automatic fault reset if the auto restart
function is activated. See the Application Manual for more detailed information.

Prior to measurements on the motor or the motor cable, disconnect the motor
cable from the AC drive.

Do not touch the components on the circuit boards. Static voltage discharge may
damage the components.

Check that the EMC level of the AC drive corresponds to the requirements of your
supply network.

A\
A\
A\
A
A\
A\
A\
A\
A\
A\
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1.3 EARTHING AND EARTH FAULT PROTECTION

/\  CAUTION!

The AC drive must always be earthed with an earthing conductor connected to the earthing terminal
marked with @

The earth leakage current of the drive exceeds 3.5mA AC. According to EN61800-5-1, one or more
of the following conditions for the associated protective circuit must be satisfied:

a)l The protective conductor must have a cross-sectional area of at least 10 mm2 Cu or 16
mm2 Al, through its total run.

b) Where the protective conductor has a cross-sectional area of less than 10 mm2 Cu or 16
mm2 Al, a second protective conductor of at least the same cross-sectional area must be
provided up to a point where the protective conductor has a cross-sectional area not less
than 10 mm2 Cu or 16 mm2 Al.

c] Automatic disconnection of the supply in case of loss of continuity of the protective
conductor.

The cross-sectional area of every protective earthing conductor which does not form part of the
supply cable or cable enclosure must, in any case, be not less than:

- 2.5mm?if mechanical protection is provided or
- 4mm?if mechanical protection is not provided.

The earth fault protection inside the AC drive protects only the drive itself against earth faults in the
motor or the motor cable. It is not intended for personal safety.

Due to the high capacitive currents present in the AC drive, fault current protective switches may
not function properly.

Do not perform any voltage withstand tests on any part of the AC drive. There is
a certain procedure according to which the tests must be performed. Ignoring
this procedure can cause damage to the product.

NOTE! You can download the English and French product manuals with applicable safety,
warning and caution information from www.vacon.com/downloads.

REMARQUE Vous pouvez télécharger les versions anglaise et francaise des manuels produit
contenant U'ensemble des informations de sécurité, avertissements et mises en garde
applicables sur le site www.vacon.com/downloads.
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2. OPTEC ETHERCAT - GENERAL

Vacon frequency converter can be connected to EtherCAT bus using the OPTEC fieldbus option
board. The converter can access the data structures via the EtherCAT bus.

EtherCAT is a fieldbus protocol which uses standard Ethernet network as its media to transfer data
structures between other EtherCAT devices in the bus. EtherCAT uses Master-Slave type commu-
nication. EtherCAT master device controls the states of the EtherCAT bus. States of the EtherCAT
bus can be seen from the table below.

Table 2. States of the EtherCAT bus

State Meaning
Bootstrap (BOOT) Communication through Mailbox only*
Initialization (INIT) No-Application layer communication
Pre-Operational (PREOP) Communication through Mailbox protocols is possible
Safe-Operational (SAFEOP) Process data (only inputs are valid)
Operational (OP) Process data (Inputs and outputs are valid)

* Unsupported

OPTEC option board is EtherCAT-slave device and requires EtherCAT-Master device presence in
the bus to operate.

The Vacon EtherCAT Option Board uses CAN application protocol over EtherCAT (CoE).

Device Profile Drives and Motion Control (CiA DSP-402) document represents the standardized
CANopen Device Profile for digitally controlled motion products like servo controllers, frequency
converters or stepper motors. All the above-mentioned devices use communication techniques
which conform to those described in the CANopen Application Layer and Communication Profile.
The starting and stopping of the drive and several mode specific commands are executed by the
statemachine. The operation mode defines the behaviour of the drive. The following modes are de-
fined in this profile:

e Homing Mode

e Profile Position Mode

e Interpolated Position Mode
e Profile Velocity Mode

e Profile Torque Mode

e Velocity Mode

The Vacon EtherCAT Option Board supports the Velocity Mode

Table 3. List of abbreviations used in this document

Abbreviation Explanation

FB Fieldbus
PPO Parameter Process Data Object
PLC Programmable Logic Controller

EtherCAT physical interface X, where X represents the number

PHY(X) of interface
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Table 3. List of abbreviations used in this document

Abbreviation

Explanation

PDO Progess Data Object (Inputs and outputs. \{alues of type rota-
tional speed, voltage, frequency, electric current, etc.)
RPM Revolutions per minute
sDo Service Data Object (Configuration sgttings, possibly node 1D,
baud rate, offset, gain, etc.)
Table 4. List of data types used in this document
Type name Bit size Explanation
INTS8 8 Signed short integer
UINTS8 8 Unsigned short integer
INT16 16 Signed integer
UINT16 16 Unsigned integer
INT32 32 Signed long integer
UINT32 32 Unsigned long integer
FLOAT32 32 32-bit floating point
STRING3 24 Three byte string
STRING5 40 Five byte string
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3. ETHERCAT OPTION BOARD TECHNICAL DATA

3.1 GENERAL

Table 5. Technical data

Environment The specifications of the drive are applicable.

Fulfils EN50178 standard.

bitrate

Communication

10/100 Mb/s

Supported Mailbox protocols

CoE

Connections Limitations

Standard Ethernet limitations,
100 m maximum cable length

3.2 CABLES

For connecting the EtherCAT devices use only Ethernet cables that meet at least the requirements
of category 5 (CAT5) according to EN 50173 or ISO/IEC 11801. EtherCAT uses 4 wires for signal
transfer. Vacon recommends that shielded CAT5 cables are used.
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4. LAYOUT AND CONNECTIONS

The Vacon EtherCAT Option Board is connected to EtherCAT bus using the RJ-45 connectors com-
patible with Ethernet standard (ISO/IEC 8802-3). The communication between the control board and
the frequency converter takes place through a standard Vacon Interface Board Connector.

Table 6. EtherCAT connector pin assignment

Pin Core colouring Signal Description
1 yellow D + Transmission Data +
2 orange D - Transmission Data -
3 white RD + Receiver Data +
6 blue RD - Receiver Data -
4.1 LAYOUT AND CONNECTIONS

RUN ERR BS J

R

J2

J1 L]
o

Interface Board
Connector

\ EtherCAT bus

connectors IN/OUT 9399 _uk

Figure 1.Vacon EtherCAT option board OPTEC

Table 7. EtherCAT connectors

EtherCAT connector Description
J1 EtherCAT bus IN (PHY1)
J2 EtherCAT bus OUT (PHY2)

24-hour support +358 (0)201 212 575 « Email: vacon(@vacon.com
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4.2 LED INDICATIONS

LED indications

m%;\J
<HH@)

. Il
[ ﬂ(m

Interface Board

Connector
9400_uk

Figure 2. Vacon EtherCAT option board OPTEC LED indicators

The RUN LED indicator describes the state of the bus and the ERR LED indicator describes the sta-
tus of the board.

Table 8. EtherCAT RUN, GREEN

LED RUN Meaning
OFF EtherCAT bus is in INITIALISATION state.
Blinking EtherCAT bus is in PRE-OPERATIONAL state.
(once/0,2 s)
Single Flash .
EtherCAT bus is in SAFE-OPERATIONAL state.
(once/2 s)
Flickering EtherCAT bus is in INITIALISATION state.
ON EtherCAT bus is in OPERATIONAL state.

Table 9. EtherCAT ERR, RED

LED ERR L EELT

OFF No Error
Blinking . . .
(once/0.4 s) Invalid configuration
Single Flash ASIC synchronization error
(once/2 s)
Double Flash | Process Data Watchdog Timeout/EtherCAT Watchdog Timeout
Flickering ASIC hardware failure
ON Application Controller Failure

LED ERR Green is used by EtherCAT option board only at startup to indicate boot status.
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Table 10. EtherCAT ERR, GREEN

LED ERR Meaning

OFF No Error
Blink once Option board is powered on
Blinking Option board boot failure

LED BS provides information about the EtherCAT option board internal state.
Table 11. BS = OPTEC board status, GREEN

LED BS Meaning
OFF Option board is not activated.
ON Option board is in initialization state, waiting activation com-
mand from the frequency converter.
Blinking fast Option board is activated and in RUN state
(once /1 s) e Option board is ready for external communication

In the case of unrecoverable error the OPTEC board will notify you of this by using the red error LED.
The cause of the error will be coded into a series of long and short flashes. The sequence coded
error message will repeat indefinitely. If more than one error has occurred the board will cycle
through each error code repeatedly.

Table 12. Error codes

2P Error name L) e Description

number flashes | flashes
1 Initialization Error 1 2 Board Initialization Failed
2 Setup Error 1 3 Board Setup Failed
3 System Error 1 1 4 Internal System Error 1
4 System Error 2 2 1 Internal System Error 2
5 System Error 3 2 2 Internal System Error 3
6 EEPROM Error 2 3 Option Board EEPROM Read/Write Error
7 ASIC Error 2 4 EtherCAT ASIC Communication Error
8 Fieldbus Error 3 1 Fieldbus Interface Error
9 OB Service Error 3 2 Option Board Service Error
10 OB Manager Error 3 3 Option Board Manager Error

24-hour support +358 (0)201 212 575 ¢ Email: vaconf@vacon.com
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4.3 TOPOLOGIES
EtherCAT supports the following Ethernet topologies:

Line

Daisy chain

Daisy chain branches
Tree

Star

Cable redundancy

Each of these topologies has its own advantages. Note that the start address may vary depending
on which Master implementation is used. The OPTEC boards are connected using line topology.

Tel. +358 (0) 201 2121 » Fax +358 (0)201 212 205
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4.4 CONNECTING THE BOARD IN LINE TOPOLOGY

Connect the EtherCAT master to IN connector of the OPTEC Option Board using an Ethernet cable.
For more information, see the figure below.

IN ouT IN
PHY1 PHY2 PHY1
@ [ @
g | g |
Switch-PT-Empty Switch-PT-Empty
OPTEC-Slavel OPTEC-Slave2

Switch-PT-Empty
EtherCAT Master
9420 uk

Figure 3. Vacon OPTEC option board EtherCAT INJOUT
After the EtherCAT master is connected to the OPTEC Option Board and the power is switched on

in both devices, the Rx-Led of the IN connector in the OPTEC Option Board should be on or blinking
depending on if there is communication in the bus or not. The Tx-Led is not used.

Tx-Led
—
I —
OPTEC _— I_
Board — |
—
——
—
— | ||
1
L I 1 ’—
L Rx-Led
L | 9419 uk.emf

Figure 4.0PTEC option board EtherCAT in connector
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5. INSTALLATION
5.1 INSTALLATION IN VACON® NXP
ﬁ Make sure that the AC drive is switched off before an option or fieldbus board is

changed or added!

Vacon NX AC drive.

Remove the cable cover.
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INSTALLATION VACON ® 15

Open the cover of the control unit.

Install the OPTEC EtherCAT Option Board in slot D or E on the control board of the
AC drive. Make sure that the grounding plate (see below] fits tightly in the
clamp.

“ B
e

11299_00
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Make a sufficiently wide opening for your cable by cutting the grid as wide as nec-
essary.

Close the cover of the control unit and the cable cover.
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5.2 INSTALLATION IN VAcON® 20
5.2.1 FRAMES MI1, MI2, MI3
A Make sure power is disconnected before installing the option board mounting kit.

Detach the cable connector protective lid from V20.

11555_00

Attach a suitable grounding plate to option board mounting frame. The grounding
plate is marked with supported frame size.

Attach an option board mounting frame to V20.

11556_00

[ [Connect the flat cable from the option board mounting frame to V20. | option board mounting frame to V20.

—_— E Nl
11557 _00
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VACON ©® 18 INSTALLATION

If a cable strain relief is required, attach the parts as shown.

11558_00

Attach the option board to option board holder. Make sure the option board is se-
curely fastened. Cut free a sufficiently wide opening for the option board connec-
tor.

N\

11559_00

Attach the option board cover to V20. Attach the strain relief cable clamp with
screws if needed.

11560_00
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5.2.2 FRAMES MI4, MIs

A Make sure power is disconnected before opening the V20 cover.

1a: For Ml4: Open the cover.

11561_00

1b: For MI5: Open the cover and release the fan connector.

11563_00
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Connect the flex cable to option board connector PCB.

11565_00

Attach the option board with connector PCB to V20 and connect the flex cable.

11566_00

Attach a suitable grounding plate to V20. The grounding plate is marked with sup-
ported frame size.

— —c—=

11567_00
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Assemble a clamp on top of the grounding plate on both sides of the option board.

11568_00

11570_00
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5.3 INSTALLATION IN YVACON® 100

Open the cover of the AC drive.

9174.emf

The relay outputs and other I/0-terminals may have a dangerous control voltage
present even when Vacon 100 is disconnected from mains.

DANGER
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Open the inner cover to reveal the option board slots (C,D,E). See Figure below.

3023.emf

Install the fieldbus board into slot D or E. See figure below.
NOTE: Incompatible boards cannot be installed on Vacon 100. Compatible boards
have a slot coding that enable the placing of the board.

L (O dethemet LED

3024.emf

Then connect the cable to its appropriate OPTEC EtherCAT option board RJ-45
4 connector.

24-hour support +358 (0)201 212 575 e Email: vaconf@vacon.com
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INSTALLATION

Unless already done for the other control cables,
cut free the opening on the AC drive cover for the
fieldbus cable (protection class IP21).

NOTE: Cut the opening on the same side you
have installed the board in!

Remount the AC drive cover and run the cable as
shown in picture.

NOTE: When planning the cable runs, remember
to keep the distance between the fieldbus cable
and the motor cable at a minimum of 30 cm. It is
recommended to route the option board cables
away from the power cables as shown in the pic-
ture.

TN
rl| Fieldbus
I cables

9202.emf
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6. COMMISSIONING

6.1 SUPPORTED DRIVES
The following table shows which drives support the OPTEC board.
Table 13. List of supported drives and slots

Drive Slot(s) Drive SW version OPTEC SW version
NXP D, E >=NXP00002V187 >=1.0
Vacon 20 >=FW0107v009 >=1.0
Vacon 20X/CP >=FW0117V006 >=2.0
Vacon 100/ 100X D, E >=FW0072V016 >=2.0
Vacon 100 FLOW D, E >=FW0159v010 >=2.0
6.2 OPTEC BOARD PARAMETERS

Parameters can be accessed through the panel of the drive or by computer using the parameter-
ization tool.

Table 14. OPTEC board parameters

CODE
Parameter Description

V20 V100 NXP

Version number of the board

- 5.x.4.1 6.8.6.x.2 Version number
software

State of the OPTEC board

- 5.x.4.2 6.8.6.x.1 Board Status .
application

24-hour support +358 (0)201 212 575 ¢ Email: vaconf@vacon.com
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COMMISSIONING

6.3
LoADER

UPDATING THE FIRMWARE OF OPTEC OPTION BOARD WITH VYACON

You can download Vacon Loader from the website www.vacon.com. Vacon Loeader is bundled with

the Vacon L
low:

ive software package. To update the firmware of the option board, follow the steps be-

Connect your PC to the controller by using the USB/RS485 cable.

Select the firmware file, which you want to install on the option board, and double
click it. The Vacon Loader software starts.

You can also start the program from the Windows Start menu. In this case, select
the firmware file by using the Browse button.

s Vocon Loader 1.1.7.0 =H=

VACON
Select file.
File
ENFWO128V001_RC3.vex
Browsa. .

File: EXFWO012EV001_RC3.vex

GoMhodDo
9452

Click the Next button and wait for the loader to find the network drives.

Select a drive from the list and click the Connect to Selected button.

Searching for connected drives. @

Drive Mame  Drive Type Brand Media Port Device
V00000030466 Vacon 100 Wacon Serial COMG& COMSG: Silicon Labs CP210x USB to UART Brii

4 n »

Cancel l | Connect to Selected |

9453
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Select the modules to be updated, click the Next button and wait until the
operation finishes.
'__ Vacon Loader L1.7.0 li‘ﬂlgw

VACON

DRIVEM BY DRIVES

Select modules.

Name
Firmware for Ethercat option board

File: EAFWO0128V001_RC3.vex

Connected to drive < Back ] f = ]
Type: Vacon 100, Name- V00000020466, Brand: Vacon, Media® Serial,

Port: COMB, Device: COME: Silicon Labs CP210x USB to UART Bridge
(COME) QoAhodo

9454

When the firmware is loaded, close the application.

-

ma Vacon Loader 1.1.7.0 | =8 & |

VACON'

Files loaded. Close application?

Operation successful. =

All modules loaded.

4 Iﬂl Files loaded. Close application?

File: EAFW0128V001 RC3.vex

Connected o drive. I
Type: Vacon 100, Name: V00000030466, Brand: Vacon, Media: Serial, —
Port: COME, Device: COME: Silicon Labs CP210x USE to UART Bridge

(cowme) BoMHoda

L% 4

9455
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6.4 ESTABLISHING A CONNECTION TO ETHERCAT BUS

The OPTEC Option Board is configured via EtherCAT bus. The connection to EtherCAT bus can be
established with any kind of EtherCAT Master but, in these instructions, Beckhoff TwinCAT is used.
Beckhoff TwinCAT can be downloaded from: http://www.beckhoff.com.

Connect the Ethernet cable from the Ethernet card of the computer to the IN
1 Connector of the OPTEC Option Board EtherCAT (for more information see
Chapter 4.1 "Layout and connections”).

Start the TwinCAT System Manager by right-clicking on the toolbar icon and by
selecting ‘System Manager'.

@ about TwinCAT...

—

= Log Yiew

&8 PLC Control

Router 4
Swyskem 4
10 ’
PLC ’

g Properties
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In the TwinCAT System Manager, go to ‘Options’ -> ‘Show Real Time Ethernet
Compatible Devices...’

» Test1.tsm - TwinCAT System Manager - *
File Edit Actions View RGN Help

Language |

Add Variable Type...

+ ! PLC - Conﬁguratlm
Delete Variable Type...

= A 1/O - Configuration
+ 5 1O Devices
+ @8 Mappings

Check PLC Project Changes
Open Logger Automatically
Open Last Used File

Select Last Tree Element
Generate BAK-File

Auto Save ko Target

L L L)< <

Show Full document path
Compatibilty Mode (not recommended for new projects)

Show Real Time Ethernet Compatible Devices. ..

11259.jpg

In the first phase your Ethernet card is shown under “Incompatible devices”. Se-
lect the card and click “Install”. After this operation the card is visible under "In-
stalled and ready to use devices”.

Installation of TwinCAT RT-Ethernet Adapters @

Chrenstsdtr
- H3 Installed and ready to use devices

H3 Local Area Connection - Intel 21140-Based PCl Fast Ethemnet Adapter (Generic) / |

H3 Compatible devices —l

H3 Incompatible devices

H9 Disabled devices I |

Enable |

4 Disable |

[ Show Bindings
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Make sure that TwinCAT is in the Config mode (check that the text Config mode is
visible in the bottom right corner).

-, Untitled - TwinCAT System Manager. Q@@
File Edit Actions View Options Help

Deed SR 2D BaasHR RN E® R (2Q 2% @2

+ B} SYSTEM - Configuration

$& PLC - Configuration General
=84 1/0 - Configuration
53 1/0 Devices :
8 Mappings [ rd TwinCAT Syslem Manager
v2.11 (Build 2226)
5 TwinCAT 10 Server

v2.11 [Build 2100)

Copyright BECKHOFF © 1936-2011
hittp: /7w beckhoff. com

v

<
Ready Local (10.255.255.24.01) [RENDTee) !
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If this is not the case, switch the TwinCAT System Manager to the Config Mode by
clicking 'Set/Reset TwinCAT to Config Mode'.

6 File Edit Actions View Options Help

EETT LY T ery €3 S

7 In the "Load /0 devices?' dialog, click 'Yes'.
8 In the "Active Free Run?' dialog, click 'No’
9 Starta new project by clicking ‘New' from the toolbar or by clicking ‘File' -> "New".

Scan the devices by right-clicking on top of the 'I/O devices' tree item and by se-
lecting ‘'Scan Devices...".

~» Untitled - TwinCAT System Manager

File Edit Actions View Options Help

Deed &G CE' Y-
+ B8 SYSTEM - Configuration Mumber

2R PLC - Configuration
= [ 1/0 - Configuration

@8 Mar @y Append Device...
" Import Device...

Paste Ctrl4+V
B Paste with Links Alt+Ctrl+Y
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Select the Ethernet card used for communication with the OPTEC Option Board
(the Ethernet card which is connected to the IN connector of the OPTEC Option
Board), and click '‘OK".

1 new IfO devices found E]

ice 2 [EtherCAT)  [Local Area Connection 2 [NYIDIA nForce Networking C) 0

Cancel

1 1 Select All

be

11264.jpg

1 2 In the 'Scan for boxes?’ dialog, click 'Yes'.

1 3 To switch the EtherCAT bus to OPERATIONAL state, click 'Yes' in the 'Activate
free run?’ dialog.

When the connection has been established, TwinCAT looks like in the picture be-

low.
File Edit Actions View Options Help
D d ¥ B T A =S AR @R (2Q 2% &2
* SYSTEM - Configuration - — ~
88 PLC - Configuration General | EtherCAT | Process Data || Startup | CoF - Online | Online
= 9 1/0 - Configuration
= E 1/0 Devices Name: Box 1 (OPTEC_TYPE) Id 1
= === Device 2 (EtherCAT) Type: OPTEC
== Device 2-Image:
== Device 2-Image-Info Comment:
+ @ Inputs
# @l Outputs
% @ InfoData
& &P
&8 Mappings
[[] Disabled 3
Name Onling Type Size >Addr... InjOut User... Linkedto
©TProcess Data Out 1 0x0228 (552) umT 2.0 39.0 Input 0
ST Process Data Out 2 0x0000 (0} UINT 2.0 41.0 Input a
©TProcess Data Out 3 0x0000 (0 UINT 2.0 43.0 Input O
©TProcess Data Out 4 0x0000 (0 UINT 2.0 45.0 Input 0
ST Process Data Out 5 0x0000 (0} UINT 2.0 47.0 Input o
T Process Data Out 6 0x0000 (0 UINT 2.0 49.0 Input 0
$TProcess Data Out 7 0x0000 (0 UINT 2.0 51.0 Input 0
OTProcess Data Out & 0x0000 (0} UINT 2.0 53.0 Input O
T Bypass Fixed Sta... 0x0148 (328) UINT 2.0 5.0 Input o
QTBypass General S... 0x0000 (0) UINT 2.0 57.0 Input o
©TBypass Speed Ac... 0x0041 (65) UINT 2.0 59.0 Input 0
OTweState 0 BOOL 0.1 15221 Input O
ST InputToggle 0 BOOL 0.1 1524.1 Input a
Ol state 0x0008 (8) UINT 2.0 15480 Input 0
ST adsaddr OAFFFF180301.. AMSADDRESS 8.0 15500  Input O
@LProcess DataIn 1 0x0000 (0) UINT 2.0 39.0 Output 0
@LProcess DataIn 2 0x0000 (0} UINT 2.0 41.0 Output 0O
@®Process DataIn 3 0x0000 (0} UINT 2.0 43.0 Output 0
@.Process DataIn 4 0x0000 (0 UINT 2.0 45.0 output 0
@l Process DataIn S 0x0000 (0) uINT 2.0 47.0 Output 0
@lProcess DataIn & 0x0000 (0} UINT 2.0 49.0 Output O
QlProcess DataIn7 0x0000 (0) UINT 2.0 51.0 Output 0
QlProcess DataIn g 0x0000 {0) UINT 2.0 53.0 Output 0
@.Bypass Fixed Co... 0x0000 (0} UINT 2.0 55.0 Output 0
@ Bypass General C... 0x0000 (0 UINT 2.0 57.0 Output 0
Bypass Speed Se... 0x0000 (0 uINT 2.0 59.0 Output 0
2eady Local (10,255.255.24.1.1)
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6.5 WRITING AND READING PROCESS DATA

This chapter explains briefly how you can read and write data objects from and to the OPTEC Option
Board using TwinCAT System Manager.

6.5.1 WRITING DATA OBJECT VALUE TO OPTEC OPTION BOARD

1 Establish the connection to EtherCAT bus as instructed in Chapter 6.4 "Establish-
ing a connection to EtherCAT bus".

In the tree on the left side, select the desired OPTEC Option Board under the bus.
In the list on the right side, select the desired data object, right-click and, in the
context menu that opens, select ‘Online Write...".
File Edit Actions Wiew Options Help

e d &R Ddh B m e G BR @R 2Q 02
+ B SYSTEM - Configuration = :
- PLC - Configuration General | EtherCAT Process Data | Statup | CoE - Online | Online
= ! ”.S ;’30323:::“" Sync Manager: PDO List:
= == Device Z (EtherCaT) SM  Size Type Flags Index Size Name
=k Device 2-Image 0 128 MbxOut 0«1400 40 st Transmit PDO Ma
-!- Device 2-Image-Info 1 128 Mbxln Ox1A01 80 2nd Transmit PDO M
¥ QT Inputs 2 26 Outputs 0x1402 8.0 3rd Transmit PDO Me
2 26 Inputs 0x1410 6.0 17th Transmit PDO b

* ‘\.1 Outputs 0x1600 40 1st Receive PDO Mz

Ox1601 80 2nd Receive PDO M
< + & Box 1 (OF’TEC_T\’PED 0x1602 80 3rd Receive PDO M:
-1 < ? £

PNN Assianment M10121 PDN Cantent M1 ANM

Mame Online

2 QTProcess Data Out 4 0x0000 (0}
$TProcess Data Out 5 0x0000 (0)
QT Process Data Out 6 0x0000 (0)
QlProcess Data Out 7 0x0149 (329)
QTProcess Data Out 8 0x0000 (0}
$TBypass Fixed Status Word 0x0041 (65)
Q] Bypass General Status Word 0x5003 (32771)
Q1 Bypass Speed Actual Yalue 00000 (0)
QTwestate 0
$TInputToggle 1
&1 State 0x0008 (8)

! 04 FFFF 180301 ..,

. - 0x0000 {0}
®lProcess Dataln 1 ~ 00000 (0}
@/ Process DataIn 2 : 00000 (0)
®lProcessDataIn 3 W 0x0000 (0}
®lProcess DataIn 4 0x0000 (0}
®.Process DataIn 5 Goto Variable 00000 (0)
@l ProcessDataln 6 0x0000 (0)
®lProcessDataln 7 tove & 0x0000 (0}
®lProcess DataIn § 0x0000 (0}
9.8ypass Fixed ;iiﬁm e ™y 0x0000(0)
$.Bypass Generae - 0000 (0)
9 Bypass Speed Setpoint 0x0000 (0)

11266 jpg

In the 'Set Value Dialog’, enter the value in desired form and click ‘OK".

Set Value Dialog @

Dec: E

Hex: 0+0000
3 Float 0

Book Lo JL 1 J

Binary: oooo Z

Bit Size: O1 08 ®18 O Ot O?
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6.5.2 READING DATA OBJECT VALUES FROM OPTEC OPTION BOARD

n n - > m -
1 Establish the connection to EtherCAT bus as instructed in Chapter 6.4 "Establish-
. . "
ing a connection to EtherCAT bus".
In the tree on the left side, select the desired OPTEC Option Board under the
EtherCAT device. The values of the EtherCAT Process Data objects can be seeniin
. . . ' . B
bottom list. To see the values of the CoE Data objects, click the 'CoE - Online’ tab.
. . . . .
To see the CoE Data objects in real time, select ‘Auto Update'.
File Edt Actions View Options Help
Dl &R B SeavHE BB @S =2QR&US ST
+ SYSTEM - Confit it ,
g PLC - cqnfi;;;:: = General | EtherCAT | Process Data | Starlip | CoE - Online JOnline
= B 1/0 - Configuration .
S B /0 Devices [] #uto Update )] Single Update [ Show Offfine Dats
= =% Device 2 (EtherCAT)
=fa Device 2-Image
%= Device 2-Image-Irfo Oriine Dat Module OD (Ao Port): [0
# Q1 Inputs
+ @l Outputs Index Name Flags Value
=T 1000 Device type RO 0400410000 (4253840)
Box 1 (OPTEC_TYPE) 1001 Enor Register RO DDA (218)
o — 1008 Device name RO OPTEC
1009 Hardware version RO AP1
1004 Software vetsion RO VOO1_RC1
+ 10180 Identiy RO s8¢
+ 1600:0 1st Receive PDO Mapping RO >2¢
+ 1601:0 2nd Receive PDO Mapping RO >4¢
+ 16802:0 3rd Receive PDO Mapping RO >4¢
+ 16100 17th Receive PDO Mapping RO >3¢
+ 14000 18t Transmit PDO Mapping RO 52¢
+ 14010 2nd Transmit PDO Mapping RO >4¢
+ 14020 3id Transmit PDO Mapping RO sa¢
4 ARIAN 1T o OO M i on o
Name Online Type Size >Addr... InjOut  User
Q1 Cia 402 Status Word 0x0228 (552) UINT 2.0 39.0 Input 0
91 CiA 402 Velocity Actual 00000 (0) UINT 20 4.0 Inpuwt 0
QT Process Data Out 1 0x0000 (0) UINT 20 43.0 Input 0
©f Process Data Out 2 0x0000 (0) UINT 2.0 45.0 Input 0
Q1 Process Data Out 3 0x0000 (0) UINT 2.0 47.0 Input 0
&1 Process Data Out 4 0x0000 (0) UINT 2.0 49.0 Input 0
OTProcess Data Out S 0x0000 (0) UINT 2.0 51.0 Input 0
91 Process Data Out 6 0x0000 (0) UINT 20 530 Input 0
BelProcessDataOut7 001499 UNT____ 20 S50 Input 0]
&1 Process Data Out 8 0x0000 (D) UINT 20 57.0 Input 0
1 Bypass Fixed Status Word 0x0041 (65) UINT 20 59.0 Input 0
OTBypass General Status Word 0x8003 (32771) UINT 20 610 Inpit 0
1 Bypass Speed Actusl Value 0x0000 (0) Ut 2.0 63.0 Tnput O
OTwestate 0 BOOL 0.1 1522.1  Input O
11268pg
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6.6 SWITCHING OPERATING MODES

The OPTEC Option Board has two operating modes: Bypass and CiA-402. Switching between these
two modes is explained in the two chapters below. More information about Bypass mode and CiA-
402 mode can be found from Chapter 7.3 "OPTEC modes".

6.6.1 SWITHCING TO BYPASS MODE

1 Establish the connection to EtherCAT bus as instructed in Chapter 6.4 "Establish-
ing a connection to EtherCAT bus".

In the tree on the left side, select the desired OPTEC Option Board, and select
‘Process data’ tab.

m Edit Actions Yiew Options Help

Deesd L BT AY 2 e B

+ B SYSTEM - Configuration
= PLC - Configuration General | EtheLAT | Process Data
= IJO - Configuration
? é 1o Deﬂ::res Sync Manager;
2 = =% Device 2 (EtherCAT) SM Size Type  Flags
=f= Device 2-Image 0 128 MbxOut
<%= Device 2-Image-Info 1 128 Mbxin
+ @1 Inputs 2 22 Outputs
3 22 Inputs
+ L outputs
o S T
i | - - -

11269.ipa

Under ‘Inputs’, click to clear the PDO Assignment ‘0x1A00" checkbox. Under "Out-
puts’, click to clear the PDO Assignment ‘0x1600" checkbox.

General| EtheiCAT | Process Data | ¢ General EtherCAT | Process Data | ¢

Svnc Manager: Sync Manager:

SM  Size Type Flags SM  Size Type Flags

0 128 MbxOut 0 128 b bxCluat

1 128 Mbxln 1 128 Mbxln

2 22 Outputs 2 22 Dutputs

3 26 Inputs 3 22 Inputs

< > < >
PLLLAssgnment [0x1C12): POOAssignment (0x1C13);
[]0x1600 | 0x1A00

) Bapsacatt

0x1602 0x1A02

[“]0x1610 0x1410
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Under ‘Download’, make sure that ‘PDO Assignment’ and ‘PDO Configuration' are

selected.
File Edit Actions View Options Help
D . & Ba A 2 HE
+ SYSTEM - Configuration
P& PLC - Configuration General | EtheiCAT = Process Data | §
= 8 1/0 - Confiquration
Sync M :
= B9 1/0 Devices i bl
= === Device 2 (EtherCAT) SM  Size Type Flags
=f= Device 2-Image 0 128 MbxOut
=f= Device 2-Image-Info 1 128 Mbxin
3 22 Inputs
+ §l Outputs
+ § InfoData
R " MBox 1 (OPTEC_TYPE)
&8 Mappings
< >

PDO Assignment (0x1C12):

[ 0x1600
01601
%1602
0x1610

Download

PDO Assignment
PDO Configuration

11271.jpa

Reset TwinCAT to configuration mode by clicking ‘Set/Reset TwinCAT config
mode’ from the toolbar.

5 File Edit Actions VYiew Options Help

Dewd &0 snes ad B avsdad e

11272jpg

6 In the 'Restart TwinCAT System in Config Mode' dialog, click ‘OK".
7 In the "Load I/0 Devices' dialog, click Yes'.

8 In the "Activate Free Run’ dialog, click 'Yes'.
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To verfiy that the OPTEC Option Board is in the Bypass mode, select the 'CoE - On-
line' tab and make sure that there are only three subitems under both Can object
groups ‘RxPDO" and ‘'TxPDO".

File Edit Actions View Options Help

el &R T Beaavde R @ 2Qewee &l T
+ B SYSTEM - Configuration f =
= PLC - Configuration ] General | EtherCAT | Process Data | Stadup CoE - Online | Online
= B 1/0 - Configuration .
— 0 1/0 Devices Update List [] Auto Update Single Update [] Show Offine Data
= =% Device 2 (EtherCAT)
=$= Device 2-Image
% Device 2-Image-Info Addt I Online Data Module 0D [AoE Port):
+ @I Inputs
s ‘L Outputs Index Name Flags Value
9 + @ InfoData 1000 Device type RO 000410000 [4259540)
% =¥ Box 1 (OPTEC_TYPE) 1001 Eror Register RO 0xDA [218)
&5 Mappings 1008 Device name RO OPTEC
1009 Hardweare version RO AP1
1004 Software version RO VOD1_RC1
+ 10180 Identity RO >4¢
+ 16000 15t Receive PDO Mapping RO >2¢
+ 1601:0 2nd Receive PDO Mapping RO >d<¢
+ 16020 3rd Receive PDO Mapping RO >4¢
+ 1610:0 17th Receive PDO Mapping RO >3<
+ 14000 1st Transmit POO Mapping RO >»2¢
+ 14010 2nd Transmit PDO Mapping RO >4¢
+ 14020 3rd Transmit PDO Mapping RO >d¢
+ 1410:0 17th Transmit PDO Mapping RO >3¢
+ 1C00:0 Sync manager type RO
+ 10120 RaPDO assign B >3y
= TxPDD assign
+ 1C320 SM output parameter RO
U o - 11273 jpg
6.6.2 SWITHCING To CIA-402 MODE
1 Establish the connection to EtherCAT bus as instructed in Chapter 6.4 "Establish-

ing a connection to EtherCAT bus".

In the tree on the left side, select the desired OPTEC Option Board, and select the
'Process data’ tab.

Edit Actions View Options Help

D d L e BRET AD = eaevHa
+ B8 SYSTEM - Configuration
B8 PLC - Configuration General | Ethe
= 8 1/0 - Configuration
= E8 1/0 Devices
2 = =% Device 2 (EtherCAT) SM Size Type  Flags

Sync Manager:

=$= Device 2-Image 0 128 MbxOut

=$= Device 2-Image-Info 1 128 Mbxin
+ Inputs 2 22 Outputs

QT 3 22 Inputs
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Under ‘Inputs’, select the PDO Assignment ‘0x1A00". Under 'Outputs’, select the
PDO Assignment '0x1600'".

General| EtheiCAT | Process Data | | General | EtherCAT | Process Data | ¢

Sync Manager: Sync Manager.
SM  Size  Type Flags SM  Size = Type Flags
0 128 MbxOut 0 128 MbxOut
1 128 Mbxin 1 128 Mbxin
2 26 Outputs 2 26 Outputs
3 22 Inputs 3 26 Inputs
< > < >

Rladsbwaigament [0x1C12):

0¢1600

agigoment (0x1C13):

H = 1o =
0x1602 [Z10x1402
0<1610 0x1410
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Make sure that 'PDO Assignment’ and 'PDO Configuration® are selected.
File Edit Actions Yew Options Help

Dl &0 $BRBETY A = aav S
+ B SYSTEM - Configuration
= PLC - Configuration | General | EtherCAT | Process Data | §
= 8 1/0 - Confiquration
S M :
- B9 1/0 Devices by
=== Device 2 (EtherCAT) SM  Size Type Flags
=f= Device 2-Image 0 128 MbxOut
=f= Device 2-Image-Info 1 128 Mbn
3 22 Inputs
+ §l Outputs
+ @ InfoData
R Ll Box 1 (OPTEC_TYPE)
88 Mappings
4 £ >
PDO Assignment [0x1C12):
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Download
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Reset TwinCAT to configuration mode by clicking ‘Set/Reset TwinCAT config
mode’ from the toolbar.

File Edit Actions
beeEd

View Options Help

& B M3 =2 e @

11272jpg

In the 'Restart TwinCAT System in Config Mode" dialog, click ‘OK".

In the 'Load I/0 Devices' dialog, click Yes'.

In the "Activate Free Run’ dialog, click 'Yes'.

To verfiy that the OPTEC Option Board is in the Bypass mode, select the ‘CoE - On-
line' tab and make sure that there are four subitems under both Can object
groups 'RxPDO" and ‘'TxPDO".

File Edit Actions View Options Help
el &L B B aavHEE BE @ @ |2/Q 3|6
5 =
g s‘[gtfgn;;;i;gtilg: e General | EtherCAT | Process Data | Startup | CoE - Online | Online
- - 1/O - Configuration .
= B9 1/0 Devices [ Updatelit | [JautoUpdate [7]Single Update [[] Show Offii
= == Device 2 (EtherCAT) [ Advanced... ]
+ Device 2-Image
+ Device 2-Image-Info nline Data Module 0D [&0E Paort):
¥ 9‘ Inputs
+ §l Outputs Index Name Flags Value
9 + 8 InfoData 1000 Device type RO 0x0041
+ &¥ Box 1 (OPTEC_TYPE) 1001 Ermor Register RO 0«DA [
68 Mappings 1008 Device name RO OPTEC
1003 Hardware version RO AP1
1004 Software version RO VOOo1_F
+ 10180 Identity RO >d¢
+ 1600:0 13t Receive PDO Mapping RO »2¢
+ 1601:0 2nd Receive PDO Mapping RO >d<
+ 16020 3rd Receive PDO Mapping RO >d<
+ 1610:0 17th Receive PDO Mapping RO »3¢
+ 1400:0 1st Transmit PDO Mapping RO »2¢
+ 1401:0 2nd Transmit PDO Mapping RO >4¢
+ 14020 3rd Transmit PDO Mapping RO >4
+ 1A10:0 17th Transmit PDO Mapping RO
+ 1C00:0 Sync manager type RO
® | RxPDO assign
+-1C13:0 T«PDO assign Rw/
4 1N Chd mibmi b s mmnmbomr (=]g] ~M .
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6.7 CONTROLLING THE MOTOR IN CIA-402 MODE

In order to control the drive with the OPTEC Option Board, change the value of parameter Remote
Control Place to Fieldbus control and the value of parameter Control mode to Speed control open
loop.

After the value of the Control Place parameter has been changed, the frequency converters motor
can be controlled using the two data objects, CiA-402 Control Word and CiA-402 vl Target Velocity.

To switch the frequency converter to RUN mode, write the following commands to the CiA-402 Con-
trol Word Data Object.

Table 15. Motor startup sequence in CiA-402 mode

Command Description CiA-402 State
0x80 Reset Active faults from the fregency converter if there is any | Switch on disabled
0x06 Shutdown command Ready to switch on
Ox0F Enable operation Operation enabled

After the frequency converter is in RUN mode, the motor speed can be changed by writing the de-
sired value to CiA-402 cl Target Velocity Data Object. More descriptive explanations of CiA-402 Con-
trol Word and CiA-402 Mode can be found from Chapter 7.2.17 and Chapter 7.3.1.
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6.8 CONTROLLING THE MOTOR IN BYrPass MODE

In order to control the drive with the OPTEC Option Board, change the value of parameter Remote
Control Place to Fieldbus control.

To switch the frequency converter to RUN mode, write the following commands to the Bypass Fixed
Control Word Data Object.

Table 16. Motor startup sequence in bypass mode

Command Description

0x04 Request fault reset from drive
0x01 Switch to RUN mode

After the frequency converteris in RUN mode, the motor speed can be controlled using the Bypass
Speed SetPoint Value Data Object and the frequency converters internal values can be written
trough Process Data In 1-8 Data Objects. More descriptive explanations of Bypass General Status
Word, Process Data In 1-8 and Bypass mode can be found from Chapter 7.2.12, Chapter 7.2.15 and
Chapter 7.3.2.
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6.9 ETHERCAT SLAVE INFORMATION (ESI) FILE

EtherCAT master device gets information on each slave in the network from the ESI file of the slave
device. The ESI file has the necessary information for the configuration and running of the device.

6.9.1 OPTEC ESI FILE

In addition to configuration information, the ESI file for OPTEC has the object dictionary for all the
available application parameters based on the configuration. The drive configuration consists of the
drive type and application. The information in the ESI file must correspond to your drive configura-
tion. You can download ESI files from Vacon website (www.vacon.com). Make sure you choose the
ESI file that is intended for your drive configuration.

6.9.2 UsiNGg TWINCAT

1. Download the correct ESI file from Vacon website.
2. Save the file to C:\TwinCAT\lo\EtherCAT.
3. Restart TwinCAT.

When you run the board for the first time, you may have to rescan the boxes for TwinCAT to identify
your drive configuration. If TwinCAT tells you that a new device type is found, and asks you if you
want to use the online description, the ESI file does not contain the description for your configura-
tion. If you do not have an ESI file available for your drive configuration, you can use the online de-
scription.

6.9.3 USING THE ONLINE DESCRIPTION

The online description file is generated from the information on the OPTEC board. The description
file is limited to basic parameters common to all drive types. No application-specific information is
included.

To use the online description file:

1. Remove all Vacon-related ESI files from C:\TwinCAT\lo\EtherCAT.
2. Rescan the boxes.
3. Click the Yes button on the dialogue box that opens.

TwinCAT System Manager

Mew device type found [OPTEC_TYPE - 'OPTELC").
Wendorld 0:90 ProductCode Q=4 23000433 RevizionMo 0xEF

lze available onling description instead

[ &pply to al [ Yes | [ Mo ]

9461

4. You now have a basic OPTEC device with a limited object dictionary.
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6.10 ESI FILE SELECTION

The configuration tool uses the vendor ID, the product code and revision to select the correct
description of the slave device. For OPTEC, you must load different device descriptions depending
on the drive configuration. The drive configuration consists of the drive type and the application.
Each drive configuration has a different set of parameters available.

If the network has drives with different configurations, the ESI file selection must be set up in either
of the two ways:

1. You can have a single description for all your configurations. The description can only
include objects that are common to all the different drive configurations. Omit all objects
that are specific to one drive configuration only. You can use either the OFF mode or the
static mode. If you use the static mode, you can have only one description, and all drives
must be set to use this description.

2. You can have multiple descriptions, one for each configuration. Every description must
have a unique set of product code and revision number. You can use either the automatic
mode or the static mode. In the automatic mode, the product code and revision number are
generated automatically by the OPTEC board. If you use the static mode, you can have one
description per configuration. Every drive with the same configuration must be set to use the
same description.

6.10.1 ESI FILE SELECTION MODE

The configuration tool uses the vendor ID, product code and revision to choose the device
description. The Vendor ID is fixed and cannot be changed. Use the product code and revision
number to make multiple device descriptions. Object Ox5ff4 lets you choose how the parameters
are generated.

=l BFF4:0 ESI File Selection Mode RO »ag
BFF4:01  Selection Mode Fitad OFF [0]
BFF4:02  Static Product Code R Ch0000000 [10)
BFF4:03  Static Revizion Mumber Rt D000 (0]

9456

The selection mode parameter in the sub-index 1 chooses the mode that is used. The available
modes are OFF, Automatic and Static.

Mode Value Description

Automatic generation is switched off. The product code is set to the

OFF 0 default value 0x4543 and the revision number is set to 1.

The product code and revision number is generated by using infor-

Automatic 1 mation about the drive and the currently running application.

The product code and revision number found in the sub-indexes 2

Static 2 and 3 are used.

After you switch the device to a new mode, set the device to INIT state for the change to take effect.
You can make the change of mode in any configuration tool, for example, in TwinCAT. The change
of mode cannot be made in the operational state.

6.10.1.1 OFF mode

When you use the OFF mode, the product code and revision number must be set to 0x4543 and 1
respectively. You only have 1 device description available.
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All device-specific objects that are accessed through CoE must be defined in the object dictionary.
If you have more than 1 drive in the OFF mode in the network, and the drives do not use the same
drive configuration, only objects that are common to all drives can be in the object dictionary. Do
not use the OFF mode when you have different drive types and/or you run different applications.

6.10.1.2 Automatic mode

In the automatic mode, the OPTEC board generates a unique product code. The generated product
code together with the revision numberis used by the configuration tool to automatically choose the
correct device description from the ESI file.

The product code depends on the drive type, and the type of the application the drive runs.

If you have access to the EtherCAT network, use the online description to find the product code and
revision number of your drive configuration. See Chapter 6.9.3 "Using the online description”.

Read the object 1018 sub-index 2 and 3 To find the product code and revision number, as shown be-
low:

.y PLC - TwinCAT System Manager - 'CX_045201"
File Edit Actions View Options Help

ezl Sk B Bemavdd dah @ e BEQ2wee&d?
[ SYSTEM - Configuration
g PLC - Configuration General | EtheiCAT || Process Data Starlup} Cok - O4line | Onling
= A 1jo - Configuration . .
=B 10 Devices b pdatelist 3 []Aute Update Single Update [7] Show Offine Data
[ 4 Device 1 (NOV[DP-RAM) [ Advanced... ] !A\I Objects |
= 55 Device 3 (EtherCAT iv2, 10 only)) —— —
=}= Device 3-Image | Onling D ata | Madule 0D [AoE Part): |o |
=fa Device 3-Image-nfo
QT Inputs Index Name Flags Value Unit -~
‘l Outputs 1000 Device type RO 0x00410000 [4259840]
§ InfoData 1001 Error register RO 000 [0)
m [ Terms (1100 0001) 1002 Dievice name RO OPTEC
[ ¥ Box & (OPTEC_TVPE) 1009 Hardware wersion RO A
- 1004 Software version RO 1.0
B8 Mappings
=-10180 Identity RO >4¢
101801 Vendor ID RO 0x00000030 (144)
1018:02  Product code RO 0x00004543 17731)
1018:03  Revision RO Ox0000006F (111)
1018:04  Serial number RO Ox4E0A5521 (1309300007)
+ TEOOT Tst Hecere FOU Mapping RO ERES
+-1601:0 2nd Receive PDO Mapping RO >4¢
+ 16020 3rd Receive PDO Mapping RO >4¢<
+-1810:0 17th Receive PDO Mapping RO »3¢
+-1400:0 1st Transmit PDO Mapping RO >2¢
+- 14010 2nd Transmit PDO kapping RO 2dq v

Ready

ig Mode

9458

If you do not have access to the online description, you can calculate the product code. The method
varies depending on the drive family.

Table 17. Calculating the product code for devices in the V20 and V100 family

Bits Description
Drive family Value Description
31-24 V20 0x43 Drive type identifier
V100 Ox4d Drive type identifier
23-16 Not used

Application identifier, which is the unique identification code of the application. The
15-0 code shows in the name of the application installation file. For example, in the
installation file AMFI1234V567.vcx, 1234 is the application identification code.
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Table 18. Calculating the product code for devices in the NX family

Bits Description
Drive family Value Description
31-24 NXP 0x50 Drive type identifier
NXS 0x53 Drive type identifier
23 Not used
Bits Name Description

Calculate the value from the country code in the file
name of the installation package. For example, in the
22-13 Country code file ASFIFFO1V101.vcx, Flis the country code. Use a
formula with the ASCII values: Country_code =
(ASCII(F) - ASCII(A)) x 26 + (ASCII(I) - ASCII(A))

Category is the non-numerical part of the application
ID. For example, in the file ASFIFFO1V101.vcx, FFO1 is
the application ID and FF is the category.

Category Value
FF 0
12-10 Category F 1
BR 2
EN 3
E 4
Q 5
C 6
9-0 Application identifier Application identifier consists of the category part and

the numerical part. For example, in the file
ASFIFF01V101.vcx, FFO1is the application identifier. FF
is the category and 01 is the numerical part. The total
length of the application identifier is always 4 charac-
ters. A possible variation is, for example, FOO01.

You must add a device description for every configuration to be supported. Add the new device to
the Devices element in the ESI file.

Enter the calculated product code and the revision number of the application into the ‘ProductCode’
and ‘RevisionNo’ attributes in the Type element of the device, as shown below:

<Devices>
<Device Physics="YY">
<Device Physics="¥I">
<Device Physics="YY">
<Device FPhysics="YY">
<Type ProductC
d="2

<Name LoId=" 057">MY_STATIC_DE‘FIGE{/Na.me}

9457
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6.10.1.3 Static mode
In the static mode, you define the product code and revision number for the device description. Any
value that is unique in the network is valid as a device description.

In the description file, enter the product code and revision number of your device description in the
Device section.

<Devices>
<Device Physics="¥¥">
<Device FPhysics="¥Y¥">
<Device FPhysics="¥Y¥">
<Device FPhysics="YY¥">

<Type ProductCode="#00001234" RevisionNo="#x0321">MY STATIC DEVICE TYPE</Type>
<Name LcId="2057T" >MY STATIC DEVI CE</Nams>

9460

Make sure the device is in the pre-operational state, and that the selection mode is set to either OFF
or Automatic.

=~ BFF4:0 ES5l File Selection Maode EH:I }i{
Iﬁa:m selection Mode R OFF (0] |
RFF4:02 Static Praduct Code Faf Ow00000000 [0)
AFF4:03  Static Fevizsion Number R D000 [0

9459

Write the product code and revision number to their respective objects.

= BFF4:0 ES| File Selection Mode RO » 3¢
SFF4:01__ Selection Mode R/ aFF 0]
AFF4:02  Static Product Code R/ 0=00001 234 [4EE0]
Static iar Murnber O=0321 [301]
9462
Change the selection mode to Static and rescan the network.
= BFF4:0 ES| Filz Selecton Mode RO » 3¢
[SFF&:0T_ Selection Mode Fw/ Stetic [2] |
BFF4:02  Static Product Code R 0=000071 234 [4660)
AFF4:03  Static Revizior Mumber Hiaf 10227 [B01]
9463
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7. ETHERCAT

The OPTEC Option Board offers data objects through EtherCAT by the process data image and by
mailbox protocols. The supported mailbox protocols is CanOpen Over EtherCAT(CoE). The available
data objects depend on the accessing method used.

The difference between the process data image and mailbox protocols are that the mailbox transfer
is initiated only on demand and the process data image is constantly kept up-to date between the
EtherCAT Master and all EtherCAT slaves in the EtherCAT bus.

Figure 5. Communication between EtherCAT bus and Vacon drive

CONTROL BOARD
i i

CANopen Process Data

Application

i i

Object Dictionary %
-
(@]
SDO PDO Mapping Z
o
(@]
>
X
iCoE i CoE O
Mailbox Process Data
EtherCAT Slave Controller
EtherCAT bus }
9421 _uk
7.1 DATA OBJECT LIST

Data objects from index 1000h to 1018h are CANopen DS-301 specific and descriptions can be found
from Chapter 8 "Appendix A: CANopen DS301 specific data object descriptions”. Data objects from
index 1C30h to 1C4Fh are EtherCAT sync manager specific.

Data objects from 2000h to SEFFh are dynamically mapped, meaning that they are not defined by
the option board. These objects are defined by the EtherCAT Master ESI configuration file and vary
depending on the drive and application used. See Chapter 6.10 for more details.
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Table 19. All data objects

SuIITi?\):ex Name Type R/W Description
General Parameters
1000 Device type UINT32 RO
1001 Error register UINT32 RO
1008 Device Name STRINGS8 RO
1009 Hardware Version STRING3 RO
100A Software version STRINGS8 RO
See Chapter 8 for description

1018 0 Identity Group RO

01 Vendor ID UINT32 RO

02 Product Code UINT32 RO

03 Revision UINT32 RO

04 Serial Number UINT32 RO

Receive PDO Mapping Parameters

1600 0 1st Receive PDO Mapping Group RO

01 CiA-402 Control word UINT32 RO

02 CiA-402 vl Target Velocity UINT32 RO
1601 0 2nd Receive PDO Mapping Group RO

01 Drive Process Data In 1 UINT32 RO

02 Drive Process Data In 2 UINT32 RO

03 Drive Process Data In 3 UINT32 RO

04 Drive Process Data In 4 UINT32 RO
1602 0 3rd Receive PDO Mapping Group RO EtherCAT process image Output objects

01 Drive Process Data In 5 UINT32 RO

02 Drive Process Data In 6 UINT32 RO

03 Drive Process Data In 7 UINT32 RO

04 Drive Process Data In 8 UINT32 RO
1610 0 17th Receive PDO Mapping Group RO

01 Bypass Fixed Control Word UINT32 RO

02 Bypass General Control Word UINT32 RO

03 Bypass Speed Setpoint Value UINT32 RO

Transmit PDO Mapping Parameters
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Table 19. All data objects

Sulsi’i::i:ex Name Type R/W Description
1A00 0 1st Transmit PDO Mapping Group RO
01 CiA-402 Status Word UINT32 RO
02 CiA-402 vl Velocity Actual Value UINT32 RO
1A01 0 2nd Transmit PDO Mapping Group RO
01 Drive Process Data out 1 UINT32 RO
02 Drive Process Data out 2 UINT32 RO
03 Drive Process Data out 3 UINT32 RO
04 Drive Process Data out 4 UINT32 RO
1A02 0 3rd Transmit PDO Mapping Group RO EtherCAT process image Input objects
01 Drive Process Data out 5 UINT32 RO
02 Drive Process Data out 6 UINT32 RO
03 Drive Process Data out 7 UINT32 RO
04 Drive Process Data out 8 UINT32 RO
1A10 0 4th Transmit PDO Mapping Group RO
01 Bypass Fixed Status Word UINT32 RO
02 Bypass General Status Word UINT32 RO
03 Bypass Speed Actual Value UINT32 RO
PDO Assign Parameters
1C12 0 RxPDO assign Group RW
01 Sub-index 001 UINT16 RW
02 Sub-index 002 UINT16 RW PDO assign outputs
03 Sub-index 003 UINT16 RW
04 Sub-index 004 UINT16 RW
1C13 0 TxPDO assign Group RW
01 Sub-index 001 UINT16 RW
02 Sub-index 002 UINT16 RW PDO assign inputs
03 Sub-index 003 UINT16 RW
04 Sub-index 004 UINT16 RW
Sync Manager Parameters
1C32 0 SM Output parameters Group RO
01 Sync mode UINT16 RW Current output sync mode
04 Sync modes supported UINT16 RO Supported output sync modes
1C33 0 SM Input parameters Group RO
01 Sync mode UINT16 RW Current input sync mode
Sync modes supported UINT16 RO Supported input sync modes
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Table 19. All data objects

Sulsi’i::i:ex Name Type R/W Description
Dynamic Manufacturer Specific Parameter Area
2000
5EFF
Static Manufacturer Specific Parameters
5FF3 0 Drive Information Group RO
01 Drive Serial Number STRING20 RO Serial number
02 Drive Name STRING40 RW V100 drive name
5FF4 0 ESI File Selection Mode Group RO
01 Selection Mode UINT16 RW Selected mode
02 Static Product Code UINT32 RW Static mode product code
03 Static Revision Number UINT16 RW Static mode revision number
5FF5 0 Operating Energy Group RO Access drive energy counters
01 Energy FLOAT32 RO Total energy
02 Trip Energy FLOAT32 RO Trip energy value
03 Reset Trip Energy UINT16 RW Reset Trip Energy
S5FF6 0 Trip Operating Time Group RO
01 Years UINT16 RO Trip operating years
02 Days UINT16 RO Trip operating days
03 Hours UINT8 RO Trip operating hours
04 Minutes UINT8 RO Trip operating minutes
05 Seconds UINTS8 RO Trip operating seconds
06 Total seconds UINT32 RO Total trip operating seconds
07 Reset Trip Operating Time UINT16 RW Reset Trip Operating Time
5FF7 0 Operating Time Group RO
01 Years UINT16 RO Operating years
02 Days UINT16 RO Operating days
03 Hours UINTS8 RO Operating hours
04 Minutes UINT8 RO Operating minutes
05 Seconds UINT8 RO Operating seconds
06 Total seconds UINT32 RO Total operating seconds
5FF8 0 ParReadCoE Group RO Parameter channel read
01 ParReadID UINT16 RW Read ID
02 ParRead|DValue UINT32 RO Read value
03 ParReadSegNo UINT16 RO Read sequence number
04 ParReadIDStatus INT8 RO Read status
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Table 19. All data objects

Sulsi’i::i:ex Name Type R/W Description

5FF9 0 ParWriteCoE Group RO Parameter channel write

01 ParWritelD UINT16 RW Write ID

02 ParWritelDValue UINT32 RW Write value

03 ParWriteSeqNo UINT16 RO Write sequence number

04 ParWritelDStatus INT8 RO Write status
5FFA 0 Bypass Control Group RO

01 Bypass Fixed Control Word UINT16 RW Bypass mode control word

02 Bypass General Control Word UINT16 RW Application specific control word
SFFB 0 Bypass Status Group RO

01 Bypass Fixed Status Word UINT16 RO Bypass mode status word

02 Bypass General Status Word UINT16 RO Application specific status word
5FFC Bypass Speed Setpoint Value UINT16 RW Bypass speed control
SFFD Bypass Speed Actual Value UINT16 RO Bypass actual speed
SFFE 0 Drive Process Data In Group RO

01 Drive Process Data In 1 UINT16 RO

02 Drive Process Data In 2 UINT16 RO

03 Drive Process Data In 3 UINT16 RO

04 Drive Process Data In 4 UINT16 RO Application specific

05 Drive Process Data In 5 UINT16 RO

06 Drive Process Data In 6 UINT16 RO

07 Drive Process Data In 7 UINT16 RO

08 Drive Process Data In 8 UINT16 RO
5FFF 0 Drive Process Data Out Group RO

01 Drive Process Data Out 1 UINT16 RO

02 Drive Process Data Out 2 UINT16 RO

03 Drive Process Data Out 3 UINT16 RO

04 Drive Process Data Out 4 UINT16 RO Application specific

05 Drive Process Data Out 5 UINT16 RO

06 Drive Process Data Out 6 UINT16 RO

07 Drive Process Data Out 7 UINT16 RO

08 Drive Process Data Out 8 UINT16 RO

CiA-402 Parameters

6040 Control Word UINT16 RW Control CiA-402 State Machine
6041 Status Word UINT16 RO Current CiA-402 state
6042 vl Target Velocity INT16 RW RPM-speed request
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Table 19. All data objects

Sulsi’i::i:ex Name Type R/W Description
6043 vl Velocity Demand INT16 RO Ramp generator output scaled into RPM
6044 vl Velocity Actual Value INT16 RO Current RPM-speed
6046 0 vl Velocity Min Max Amount Group RO
01 vl Velocity Min Amount UINT16 RW Minimum RPM-speed
02 vl Velocity Max Amount UINT16 RW Maximum RPM-speed
6048 0 vl Velocity Acceleration Group RO Slope of the acceleration ramp
01 Acceleration Delta Speed UINT32 RW
02 Acceleration Delta Time UINT16 RW
6049 0 vl Velocity Deceleration Group RO Slope of the deceleration ramp
01 Deceleration Delta Speed UINT32 RW
02 Deceleration Delta Time UINT16 RW
6061 Modes of Operation Display INT16 RO Current CiA-402 operation mode
6502 Supported Drive Modes UINT16 RO Supported CiA-402 drive
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7.2 DATA OBJECT DESCRIPTIONS
This chapter explains thoroughly all the data objects mentioned in Chapter 7.1.

The table below explains for the format of the data object tables of the following chapters.
Table 20. Legend of Data Object description table

Name of the Data Object

Index Valid in Mode R/W Accessible through
Index of the |States the OPTEC Option |States the access right of |States the possible access
described Board mode in which data |this data object: methods for this data
data object. |of this object is valid: e R =Dataobjectis object

e Bypass = Data is valid Read-Only e CoE-RxPDO = Data
when OPTEC is in ¢ RW = Data object is object is available
Bypass mode Writable and Read- through MailBox CoE

e CiA-402 = Data is valid able Receive Process Data
when OPTEC is in CiA- objects
402 Mode e CoE-TxPDO = Data

object is available
through Mailbox CoE
Transmit Process Data
objects

¢ EtherCAT-Inputs =
Data object is available
through EtherCAT pro-
cess image inputs

¢ EtherCAT-Outputs =
Data object is available
through EtherCAT pro-
cess image outputs

¢ CoE-Not Mapped =
Data object is available
through CoE Not
Mapped Data Objects

7.2.1 RXPDO ASSIGN

The RxPDO assign object is used to select the PDO content of each Receive PDO Mapping object. In
OPTEC all of these indices are fixed, meaning that the content cannot be changed. All but the first
sub-index are also mandatory, meaning that they cannot be disabled. The first sub-index, contain-
ing CiA-402 specific objects, can be disabled to enable Bypass mode. See Chapter 6.6 for more de-
tails.

RxPDO assign descriptions

Index Valid in Mode R/W Accessible through
1C12:0 Bypass, CiA-402 RW CoE-Not Mapped
Sub-index Name Type Access Description
1C12:01 |Sub-index 001 UINT16 |RO Fixed
1C12:02 |Sub-index 002 UINT16 |RO Fixed, mandatory
1C12:03 |Sub-index 003 UINT16 |RO Fixed, mandatory
1C12:04 |Sub-index 004 UINT16 |RO Fixed, mandatory
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7.2.2 TXPDO ASSIGN

The TxPDO assign object is used to select the PDO content of each Transmit PDO Mapping object.

In OPTEC all of these indices are fixed, meaning that the content cannot be changed. All but the first
sub-index are also mandatory, meaning that they cannot be disabled. The first sub-index, contain-
ing CiA-402 specific objects, can be disabled to enable Bypass mode. See Chapter 6.6 for more de-
tails.

TxPDO assign descriptions

Index Valid in Mode R/W Accessible through
1C13:0 Bypass, CiA-402 RW CoE-Not Mapped
Sub-index Name Type Access Description
1C13:01 |Sub-index 001 UINT16 |RW Fixed
1C13:02 |Sub-index 002 UINT16 |RW Fixed, mandatory
1C13:03 |Sub-index 003 UINT16 |RW Fixed, mandatory
1C13:04 |Sub-index 004 UINT16 |RW Fixed, mandatory
7.2.3 SYNC MANAGER

These objects are used to set the inputs and outputs of the synchronisation parameters.

7.2.3.1 Sync mode

The status of the input and output parameters of the synchronisation manager. To identify the cur-
rent synchronisation mode, read the objects O0x1c32 and 0x1c33. To select the synchronisation
mode, write to these registers. OPTEC supports only the free run mode. If you write any other value
than 0, an error occurs.

Sync mode descriptions

Indices Valid in Mode R/W Accessible through
1C32:01, Bypass, CiA-402 RW CoE-Not Mapped
1C33:01

1C32:01 1C33:01 Name Description
1.. 1. Not used Not supported
0 0 Free run mode |The EtherCAT communication and the application

run independently of each other.
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7.2.3.2

Sync modes supported

Supported sync modes can be determined by reading the logical high (1) bits from this object.

Sync Modes Supported descriptions

Indices Valid in Mode R/W Accessible through
1C32:04, Bypass, CiA-402 RO CoE-Not Mapped
1C33:04

Bit Name Description
15 Not in use Not supported
14 Dynamic Cycle time Not supported
2-13 Not in use Not supported
1 Synchronous mode supported |Not supported
0 Free run mode supported Supported
7.2.4 DRIVE INFORMATION

Use the object to read information from the drive. In a V100 device you can also use this object to
read and write the name of the drive.

Drive Information descriptions

Index Valid in Mode R/W Accessible through
SFF3:0 Bypass, CiA-402 RO CoE-Not Mapped
Sub-index Name Type Access Description
5FF5:01 |Drive serial number |STRING20 RO The serial number of the drive
EEF5.02 Drive name STRING40 RW The user-defined name of the drive.

' Supported only in V100 drives.
7.2.5 ESI FILE SELECTION MODE

Use the object to select the way that the OPTEC generates the product code and revision number
for this device. The product code and revision number is used by the master device to recognise the
slave.

Operating Energy descriptions

Valid in Mode R/W
Bypass, CiA-402 RO

Accessible through
CoE-Not Mapped

Index

5FF4:0
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Sub-index

Name

Type

Access

Description

5FF4:01

Selection M

ode

UINT16

RW

Selects the mode used to identify the
slave description in the ESI file. The
available modes are: OFF, Automatic
and Static. After the device is switched
to a new mode, the device must be set
to INIT state for the change to take ef-
fect. See Chapter 6.10 "ESI file selec-
tion" for further information.

5FF4:02

Static Product Code

UINT32

RW

The product code when the static se-
lection mode is used.

5FF4:03

Static Revis
ber

ion Num-

UINT16

RW

The revision number when the static
selection mode is used.

7.2.6

OPERATING ENERGY COUNTERS

This object is used to read the drive's energy counters and reset the trip energy counter.

Operating Energy descriptions
Index Valid in Mode R/W Accessible through
5FF5:0 Bypass, CiA-402 RO CoE-Not Mapped
Sub-index Name Type Access Description
5FF5:01 |Energy FLOAT32 |RO Total Energy consumed
5FF5:02 |Trip energy FLOAT32 |RO Trip Energy counter
5EF5.03 Reset Trip energy |UINT16 |RW Sjsitngzs Energy counter by writing "1 to this

Note:Vacon 20 does not support resetting of Operating Energy Counter. Therefore writing 1 to index
5FF5:03 has no effect.

7.2.7 OPERATING TRIP TIME COUNTERS

This object is used to read and reset the drive's operating trip time counters.

Trip Operating Time descriptions

R/W

Valid in Mode
Bypass, CiA-402

Accessible through

CoE-Not Mapped

Index

5FF6:0

RO

24-hour support +358 (0)201 212 575 ¢ Email: vaconf@vacon.com




VACON ® 56

ETHERCAT

5FF6:07

ing Time

Sub-index Name Type Access Description
5FF6:01 |Years UINT16 |RO Trip counter value in years
5FF6:02 |Days UINT16 |RO Trip counter value in days
S5FF6:03 |Hours UINT16 |RO Trip counter value in hours
S5FF6:04 |Minutes UINT16 |RO Trip counter value in minutes
5FF6:05 |Seconds UINT16 |RO Trip counter value in seconds
5FF6:06 |Total seconds UINT16 |RO Total trip counter value in seconds
Reset Trip Operat- |UINT16 |RW Reset Trip Operating Time by writing "1 to this

sub-index.

Note: Vacon 20 does not support resetting of Operating Trip Counter. Therefore writing 1 to index
S5FF6:07 has no effect.

7.2.8

OPERATING TIME COUNTERS

This object is used to access the drive’s operating time counters.

Operating Time descriptions

Index Valid in Mode R/W Accessible through
S5FF7:0 Bypass, CiA-402 RO CoE-Not Mapped
Sub-index Name Type Access Description
5FF7:01 |Years UINT16 |RO Time counter value in years
5FF7:02 |Days UINT16 |RO Time counter value in days
5FF7:03 |Hours UINT16 |RO Time counter value in hours
5FF7:04 |Minutes UINT16 |RO Time counter value in minutes
5FF7:05 |Seconds UINT16 |RO Time counter value in seconds
5FF7:06 |Total seconds UINT16 |RO Total time counter value in seconds

Tel. +358 (0) 201 2121 » Fax +358 (0)201 212 205



ETHERCAT VACON ©® 57

7.2.9 PARAMETER CHANNEL READ

This object is used to read drive specific parameters using the parameter ID. See Chapter 7.4.2 for
an example on using this object.

ParReadCoE descriptions

Index Valid in Mode R/W Accessible through
SFF8:0 Bypass, CiA-402 RO CoE-Not Mapped
Sub-index Name Type Access Description
S5FF8:01 |ParReadID UINT16 |RW ParReadIDStatus
S5FF8:02 |ParReadl|DValue UINT16 |RO Parameter value
ParReadlDSeqNo |UINT16 [RO Parameter read sequence number. This value
5FF8:03 will increase by one for every successful op-
eration
SFF8:04 |ParReadl|DStatus |INT16 RO Read Operation status
Return code |Description
0 Read operation successful
-2 Parameter ID not found
-5 Internal communication error
-6 Parameter type not support-
ed for reading
-9 Operation not supported in
Fast Process Data Mode
-127 Undefined error

7.2.10 PARAMETER CHANNEL WRITE

This object is used to write drive specific parameters using the parameter ID. See Chapter 7.4.3 for
an example on using this object.

ParWriteCoE descriptions

Index Valid in Mode R/W Accessible through
5FF9:0 Bypass, CiA-402 RO CoE-Not Mapped
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Sub-index Name Type Access Description
5FF9:01 |ParWritelD UINT16 |RW Parameter ID to write
5FF9:02 |ParWritelDValue UINT32 |RW Parameter value to write
ParWritelDSeqNo |UINT16 |RO Parameter write sequence number. This val-
5FF9:03 ue will increase by one for every successful
operation
S5FF9:04 |ParWritelDStatus |INT16 RO Write operation status
Return code |Description
0 Read operation successful
-1 Parameter is read only
-2 Parameter ID not found
-3 Value out of range
-4 Parameter is locked by drive
-5 Internal communication error
-6 Parameter type not support-
ed for writing
-8 Internal communication
timeout
-9 Operation not supported in
Fast Process Data Mode
-127 Undefined error

7.2.11 BypAass CONTROL

/.2.11.1 Bypass Fixed Control Word

Bypass fixed Control Word is used to control the frequency converter when the OPTEC Option Board
is in Bypass Mode. Note that the Fixed Control Word might vary depending on the drive/application

used.
Bypass Fixed Control Word field descriptions
Index Valid in Mode R/W Accessible through
5FFA:01 Bypass RW CoE-RxPDO, EtherCAT-
Outputs
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Bit(s) Name Description

Request fast as possible stop:

b3
12 ESTP Emergency Stop e 0b1 = Emergency stop
] Select jogging with reference 2:
b3
11 JOG2 Jogging request e 0b1 = Select ref2 jogging
0 JOGI * |Jogging request Select jogging with reference 1:

e 0Ob1 = Select refl jogging

Force Reference to fieldbus:
9 BREF Bus Reference e 0b0 = Selected reference place
e 0b1 = Force reference from fieldbus

Force fieldbus control active:
8 BCTRL |Bus Control e 0bO0 = Selected control place
e 0b1 = Force Fieldbus Control

Force reference to zero:

7 ZREF * | Zero Ref e O0b1 = Force reference to zero
6 FRMP * |Ramp Freeze O Ot . Fronne romp generator
5 |zRMp* |zero Ramp " 01 = Ramp time to zero

i+ [sewas[spoer |SPederemengr
3 STPM1 * | Stop Mode1 O o T stop Mode

2 FRST Fault Reset Request fault reset from drive:

e 0b1=Request reset from drive

Rotation direction:
1 DIR Direction e 0bO = Clockwise
e 0b1 = Counterclockwise

Start / Stop request:
0 STRT Start / Stop e 0bO=Stop
e 0b1=Run

* Not supported in NX-drives

7.2.11.2 Bypass General Control Word
The functionality of Bypass General Control Word depends on the selected application.

Bypass General Control Word field descriptions

Index Valid in Mode R/W Accessible through
5FFA:02 Bypass RW CoE-RxPDO, EtherCAT-
Outputs
Bit(s) Name Description

Application dependent, see application manual for

15-0 . )
more information.
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7.2.12 BYPASS STATUS

/.2.12.1 Bypass Fixed Status Word

The manufacturer specific state of the frequency converter can be determined by reading the bit
values of this object in Bypass Mode. Note that the Fixed Status Word might vary depending on the
drive/application used.

Bypass Fixed Status Word descriptions
Index Valid in Mode R/W Accessible through
5FFB:01 Bypass R CoE-TxPDO, EtherCAT-
Inputs
Bit(s) Name Description

Motor magnetization is ready:

7 FRDY |Flux Ready e 0b1 = Flux Ready

‘ Z5PD | Zero speed b - 7oro peed condtion

; ATREF | At reference O~ Retbrenca reached

b ALARM | Alarm Ala:mﬂi&di:CE:jazrl]J;ncy converter has active Alarm
3 FLT Faulted Drive fault indication:

e 0b1 = Frequency converter has active fault

Motor running direction:
2 DIR Direction e 0bO = Clockwise
e 0b1 =Counterclockwise

Motor running information:
1 RUN Run e 0bO0 = Stopped
e 0b1=Running

Drive readiness information:

0 RDY Ready e 0b1 = Ready

7.2.12.2 Bypass General Status Word
The functionality of Bypass General Status Word depends on the selected application.

Bypass General Status Word descriptions

Index Valid in Mode R/W Accessible through
5FFB:02 Bypass RO CoE-TxPDO, EtherCAT-
Inputs
Bit(s) Name Description

Application dependent. See application manual for
more information.
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7.2.13 BypAass SPEED SETPOINT VALUE

Bypass Speed SetPoint Value is used to set the speed of the frequency converter’s motor in per-
centages, when the OPTEC Option Board is in Bypass Mode.

Bypass Speed SetPoint Value field descriptions (W)

Index Valid in Mode R/W Accessible through
5FFC Bypass RW CoE-RxPDO, EtherCAT-
Outputs
Bit(s) Name Description

Speed reference. The spin direction is controlled by
the direction bit in Bypass Fixed Control Word.
Range: 0...10000

e 10000 = 100.00%

0-15 Speed SetPoint Value

7.2.14 BypAass SPEED ACTUAL VALUE

The percentage of Minimum and Maximum RPM speed of the frequency converter’s motor can be
read from this object. Actual speed in percentage. 0 and 100% correspond to minimum and maxi-
mum frequencies respectively.

Bypass Speed Actual Value field descriptions

Index Valid in Mode R/W Accessible through
5FFD Bypass RO CoE-TxPDO, EtherCAT-
Inputs
Bit(s) Name Description

Motor actual speed. The spin direction is read in
Bypass Fixed Status Word bit DIR.
Range: 0...10000

e 10000 = 100.00%

0-15 Speed Actual Value

7.2.15 PrRocess DATA IN

The Internal Values of the frequency converter can be written through these data objects. The be-
havior depends on the application that is currently active and running on the frequency converter.
See application manual for more information.

Process Data In 1-8 (W)

Indices Valid in Mode R/W Accessible through
S5FFE:1-8 Bypass, CiA-402 RW CoE-RxPDO, EtherCAT-
Outputs
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7.2.16 PrRocEss DATA OUT

The actual values from the frequency converter’s data can be read from these data objects. Which
internal values of the frequency converter can be read from the each object depends on the appli-
cation currently running in the frequency converter. See application manual for more information.

Process Data Out 1-8 descriptions
Indices Valid in Mode R/W Accessible through
5FFF:1-8 Bypass, CiA-402 RO CoE-TxPDO, EtherCAT-
Inputs

7.2.17 CIA-402 CONTROL WORD

The state of the frequency converter’s CiA-402 State machine can be changed by writing the desired
bit to the logical high (1).

CiA-402 Control Word field descriptions

Index Valid in Mode R/W Accessible through
6040 CiA-402 RW CoE-RxPDO, EtherCAT-
Outputs
Bit(s) Name Description
11 ar Alarm reset The rising edge resets the alarm.
7 fr Fault reset The rising edge resets the fault.
3 eo Enable operation Start drive
: Stops the drive by using the drive- or application-
2 a5 Quick stop specific stop function that is used as quick stop.
1 ev Enable Voltage Enables/Disables output voltage
0 <o Switch on Erjables the possibility to start the drive together
with ev.

7.2.18 CIA-402 STATUS WORD

The CiA-402 State of the frequency converter can be determined from this object by reading the log-
ical high bits.

CiA-402 Status word field descriptions

Index Valid in Mode R/W Accessible through
6041 CiA-402 RO CoE-TxPDO, EtherCAT-
Inputs
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Bit(s) Name Description
14 idm Incorrect drive mode Indicates that the drive is in incorrect “Control
mode” for the used CiA-402 profile
10 tr Target reached Target velocity reached
9 rm Remote Indicates that the drive is controllable by Fieldbus.
7 w Warning Frequency converter has active Alarm
6 sod Switch on disabled PDS switch on disable
5 gs Quick stop PDS quick stop active
4 ve Voltage enabled Voltage is enabled
3 f Fault PDS Fault (Indicates fault condition)
2 oe Operation enabled PDS operation enabled (drive is running)
1 £Yo) Switched on PDS switched on
0 rtso Ready to switch on PDS ready to switch on
7.2.19 CiA-402 VL TARGET VELOCITY

RPM speed request for the frequency converter’s motor in revolutions per minute. A negative value

means that the motor is requested to run counterclockwise.

CiA-402 vl Target Velocity field descriptions

Index Valid in Mode R/W Accessible through
6042 CiA-402 RW CoE-RxPDO, EtherCAT-
Outputs
Bit(s) Name Description
0-15 Target Velocity Range -32768...32767 RPM
7.2.20 CIA-402 VL VELOCITY DEMAND

The value of the ramp generator output scaled into RPM. The actual value in RPM of the frequency

converter’s motor rotation. A negative value means that the motor is running counterclockwise.

CiA-402 vl Velocity Demand descriptions

Index Valid in Mode R/W Accessible through
6043 CiA-402 RO CoE-Not Mapped
Bit(s) Name Description
0-15 Velocity Demand Range -32768...32767
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7.2.21 CIA-402 VL VELOCITY AcTUAL VALUE

The RPM speed of the frequency converter’'s motor can be read from this object. A negative value
means that the motor is running counterclockwise.

CiA-402 vl Velocity Actual Value field descriptions
Index Valid in Mode R/W Accessible through
6044 CiA-402 R CoE-TxPDO, EtherCAT-
Inputs
Bit(s) Name Description
0-15 Velocity Actual Value |Range -32768...32767

7.2.22 CIA-402 VL VELOCITY MIN MAX AMOUNT

7.2.22.1 CiA-402 vl Velocity Min Amount

Minimum RPM speed of the frequency converter's motor. The motor runs on speed defined here
when the CiA-402 cl Target Velocity is set to 0.

CiA-402 vl Velocity Min Amount descriptions
Index Valid in Mode R/W Accessible through
6046:01 CiA-402 RW CoE-Not Mapped
Bit(s) Name Description
0-31 Velocity Min Amount Range 0...4294967296

7.2.22.2 CiA-402 vl Velocity Max Amount
Maximum RPM speed of frequency converter’s motor.

CiA-402 vl Velocity Max Amount descriptions
Index Valid in Mode R/W Accessible through
6046:02 CiA-402 RW CoE-Not Mapped
Bit(s) Name Description
0-31 Velocity Max Amount  |Range 0...4294967296
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7.2.23

CIA-402 VL VELOCITY ACCELERATION

This object indicates the configured delta speed and delta time of the slope of the acceleration

ramp.
CiA-402 vl Velocity Acceleration descriptions
Index Valid in Mode R/W Accessible through
6048:0 CiA-402 RO CoE-Not Mapped
Sub-index Name Type Access Description
Acceleration Delta |UINT32 |RW Defines the maximum change of RPM the mo-
6048:01 |Speed tor willaccelerate during the time specified in
Acceleration Delta Time.
Acceleration Delta |UINT16 |RW Defines the time (in seconds) in which the
6048:02 |Time RPM of the motor will accelerate the amount
specified in Acceleration Delta Speed.
7.2.24 CiA-402 VL VELOCITY DECELERATION

This object indicates the configured delta speed and delta time of the slope of the deceleration
ramp.

CiA-402 vl Velocity Deceleration descriptions
Index Valid in Mode R/W Accessible through
6049:0 CiA-402 RO CoE-Not Mapped
Sub-index Name Type Access Description
Deceleration Delta [UINT32 |RW Defines the maximum change of RPM the mo-
6049:01 |Speed tor will decelerate during the time specified in
Deceleration Delta Time.
Deceleration Delta |UINT16 |RW Defines the time (in seconds) in which the
6049:02 |Time RPM of the motor will decelerate the amount
specified in Deceleration Delta Speed.
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7.2.25 CIA-402 MODES OF OPERATION DISPLAY

The current CiA-402 operation mode can be determined by reading the Integral value of this object.
See the table below for more details.

CiA-402 Modes of operation Display descriptions

Index Valid in Mode R/W Accessible through
6061 Bypass, CiA-402 RO CoE-Not Mapped
Value Name Description
-1 Bypass mode Manufacturer-specific Bypass mode
0 No mode No mode is selected

Used to control the velocity of the drive with no spe-

+2 Velocity mode cial regard to the position.

7.2.26 CIA-402 SsUPPORTED DRIVE MODES

Supported CiA-402 drive modes can be determined by reading the logical high (1) bits from this ob-
ject.

CiA-402 Supported Drive Modes descriptions

Index Valid in Mode R/W Accessible through
6502 Bypass, CiA-402 RO CoE-Not Mapped
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Bit(s) Name Description
31 ms Manufacturer specific Supported
1 vl Velocity mode Supported
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7.3 OPTEC MODES

The OPTEC Option Board has two modes: CiA-402 and Bypass mode. By default, the option board is
set to CiA-402 mode.

7.3.1 CIA-402 MODE

The OPTEC Option Board is set by default to this mode. In CiA-402 mode, the frequency converter
can be controlled using the CiA-402 Drive profile. The following data objects are usable in CiA-402
mode:

Table 21. Data objects available in CiA-402 mode

Data object Name R/W
CiA 402 Control Word RW
CiA 402 vl Target Velocity RW
Process Data Out 1-8 R
Process Data In 1-8 RW
CiA 402 Status Word R
CiA 402 vl Velocity Actual Value R
CiA-402 vl Velocity Demand R
CiA-402 Modes Of Operation Display R
CiA-402 Supported Drive Modes R
CiA-402 vl Velocity Min Amount RW
CiA-402 vl Velocity Max Amount RW
Acceleration CiA-402 Delta Speed RW
Acceleration CiA-402 Delta Time RW
Deceleration CiA-402 Delta Speed RW
Acceleration CiA Delta Time RW
Quick Stop CiA-402 Delta Speed RW
Acceleration CiA-402 Delta Time RW

Data objects CiA-402 Control Word and CiA-402 Status Word can be used to control the frequency
converter's CiA-402 state machine and to read the state of the frequency converter's CiA-402 State
machine. The possible CiA-402 State machine states and transitions can be seen from Figure 7. The
state of the frequency converter's CiA-402 state machine can be changed by writing the corre-
sponding bits to CiA 402 Control Word data object. The needed bit values for each command can be
seen from the Figure 6.
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Bits of the controlword
Command Transitions
Bit 7 Bit3 | Bit2 | Bit1 Bit 0

Shutdown 0 X 1 1 0 2.6.8
Switch on 0 0 1 1 1 3
Switch on + enable
operation 0 1 1 1 1 3+ 4
(NOTE)
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 7,10,11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16

Fault reset * X X X X 15

NOTE Automatic transition to Enable operation state after executing SWITCHED ON
state funtionality.

9422 _uk

Figure 6.CiA-402 Control word commands

For example CiA-402 Control Word data object value for Fault reset command would be 0x80.

If CiA-402 mode is enabled, the state machine will always follow the state of the drive. However the
state machine is controllable via CiA-402 Control Word only if Remote Control Place is set to Field-
bus control .

If Control mode is not set to speed control, CiA-402 vl Target Velocity will not work as intended. CiA-
402 Status Word bit 14 (idm]) is set if drive is not in correct control mode. In NXP Closed loop speed
control can be also used.
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Start .
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4 > Power-off or reset

A 4
Operation enabled

Quick stop active
—>
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XXXX xXxxx x00x 0111 |, XXXX XXXX X01x 0111,

9401.emf

Figure 7.CiA-402 States

The table below explains the actions taken in different state transitions and which event triggers
which state transition. If the used drive/application does not support different stop bits in Fixed
Control Word, the stop method will always be according to set stop function.

Table 22. State transition events and actions

Transition Event(s) Action(s)

0 Automatic transition after power-on or reset Self-initialization is performed
1 Automatic transition after drive status is ‘ready’ None
2,6 Shutdown command None

3 Switch on command None

4 Enable operation command Drive function is enabled
5 Disable operation command Drive function is disabled
7 Disable voltage or quick stop command None

8 Shutdown command Stop by ramp /stop function
9 Disable voltage command Stop by coast / stop function

10,12 Disable voltage command None
(N Quick stop command Quick stop / stop function
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Table 22. State transition events and actions

Transition Event(s) Actionl(s)
13 Fault signal Go to fault state a_nd stop by stop
function
14 Automatic transition None
15 Fault reset command Reset fault if no faul_t currently exists
on drive

Current CiA-402 state can be determined by reading the value of CiA 402 Status Word Data Object
and comparing the value of bits to the table below.

Table 23. CiA-402 Status Word bits

Statusword PDS FSA state

xxxx xxxx xOxx 0000 Not ready to switch on
xxxx xxxx x1xx 0000} Switch on disabled
xxxx xxxx x01x 0001}, Ready to switch on
xxxx xxxx x01x 0011y Switched on
xxxx xxxx x01x 0111, Operation enabled
xxxx xxxx x00x 0111 Quick stop active
xxxx xxxx x0xx 1111, Fault reaction active
xxxx xxxx xOxx 1000y, Fault

7.3.2 BYPASS MODE

Bypass mode is an optional mode for controlling the frequency converter with the OPTEC Option
Board. In Bypass mode, it is possible to write data values of the frequency converter through Pro-
cess Data In 1-8. The valid data objects in Bypass mode can be seen from Table 24.

Table 24. Data objects valid in Bypass mode

Data object Name R/W
Bypass Fixed Control Word RW
Bypass General Control Word RW
Bypass Speed Setpoint Value RW
Process Dataln 1 -8 RW

Process Data Out 1-8
CiA-402 Modes Of Operation Display
Bypass Fixed Status

Bypass General Status

A| A | O| O

Bypass Speed Actual Value

In Bypass mode, the frequency converter can be controlled using the data objects Bypass Fixed
Control Word and Bypass General Control Word.

For instructions on switching to the Bypass Mode, see Chapter 6 "Commissioning”.
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7.3.3 NXP FAST PROCESS DATA MODE

Some applications support Fast Process Data Mode (FPDM). In this mode, the process data is trans-
ferred at a higher rate. The cost of using this mode is that drive parameters no longer can be ac-
cessed through service data. Since drive parameters cannot be accessed through service data, you
can only use service data to switch to and not from FPDM. This also means that only bypass mode
is supported and CiA 402 mode is not supported. To switch back to normal mode you will have to
use the panel or PC-link. The panel or PC-link can also be used to switch to FPDM.

7.3.3.1 Switching to FPDM

Only NXP drives support FPDM. The drive needs to be running an application supporting it. Make
sure that your drive is running an application that supports the FPDM. To check whether or not the
used application supports FPDM, see Control Slot selector in the application manual. If your appli-
cation supports FPDM, this parameter offers the choice to use the mode. A part of the Vacon Ad-
vanced Application manual describing the Control Slot selector can be found in the figure below.

P2.1320 Control Slot selector ID7440 “ControlSlotSel.”

This parameter defines which slot is used as the main control place when two fieldbus
boards have been installed in the drive. When values 6 or 7 are selected, the drive uses
the Fast Profibus profile. When the Fast Profibus profile is used type ‘B’ boards or other
C type boards cannot be used.

Note: Set first the Slave Address and the PPO type before selecting the Fast Profibus
mode.

0 = All slots

4 =SlotD

5 =Slot E

6 = Slot D, Fast Profibus support
7 =Slot E, Fast Profibus support

11430_00

In this case, use parameter P2.13.20 from the panel or write to ID1440 using parameter channel.
Depending in which slot the option board is placed write 6 or 7 to switch FPDM on or write 0 to
switch FPDM off.
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7.4 ACCESSING DRIVE PARAMETERS

Some parameters are available for reading and writing as objects based on the parameter ID. These
objects are mapped in the manufacturers specific area between 2000h and 5EFFh. ID’s are mapped
with their ID number at the base address starting from 2000h. For example ID 103(67h) accelera-
tion time is found at 2000h + 67h = 2067h. The available parameters are application dependent.

7.4.1 ERROR CODES

If the reading or writing an object fails, an error message appears. The corresponding error mes-
sages are explained in the table below.

Table 25. Object error messages

Code Message Description
0x06020000 Object does not gmst in the object dic-| This object is invalid f.or this drive or appli-
tionary. cation
0x05040000 SDO protocol timed out. The option board timed out when trying to
access the parameter
Data cannot be transferred or stored
0x08000021 to the application because of local Parameter is locked

control

Data cannot be transferred or stored
0x08000022 to the application because of the
present device state.

The Control is busy. No data can currently
be read or stored.

0x06010002 | Attempt to write a read only object. The parameter is read only
0x06090030 Value range of par.ameter exceeded | Attempted to write outside parameter valid
(only for write access). range.
7.4.2 EXAMPLE 1: READING ID 103 'ACCELERATION TIME' USING THE PARAMETER
CHANNEL

In TwinCAT’s CoE -Online tab, find the object bFF8 and expand the tree view.

+ BFF7:0 Operating Time RO »5¢
- EFF&0 ParReadCoE RO »4¢
1 5FF8:01  ParReadD Rw 0x0000 (0]

5FF3:02 ParReadDValue RO 0x00000000 (0)
5FFE8:03 ParReadlDSegMo RO 0x0000 (0]
5FF8:04 ParReadlDStatus RO 0

+- SFF3:0 ParwiiteCoE RO »4¢

+  BFFAN Runazs Cantral RN y2¢

11300_00
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Double-click sub-index 5FF8:01 ParReadID and enter the acceleration time ID
103 in the dialog. Click OK.

Set Value Dialog (%]

Dec  [10d |
2 Float 103 '

Boot (o) (1]
Binary: 6700 ] [2]

Bit Size: O1 08 ®18 O3 Os4 O?

11301_00

To indicate an executed operation, the sub-index 5FF8:03 ParReadlDSeqNo is in-
creased by one and the status of the write has been updated to sub-index 5FF9:04
3 ParRead|DStatus.

The status 0 indicates a successful read, as explained in Chapter 7.2.9 "Parame-
ter Channel Read”.

7.4.3 EXAMPLE 2: WRITING ID 103 'ACCELERATION TIME' USING THE PARAMETER
CHANNEL

In TwinCAT’s CoE -Online tab, find the object 5FF9 ParWriteCoE and expand the
tree view.
| - 5FF7:0 Operating Time RO »5¢
- SFF8:0 ParReadCoE RO »4<¢
1 5FF8:01  ParReadD A 00000 (0)
SFF8:02 ParReadlDValue RO 0x00000000 (0)
5FF8:03 ParReadlDSeqNo RO 00000 (0]
5FF8:04 ParReadDStatus RO 0
+ SFF9.0 Parw/riteCoE RO »4¢
+ BFFAN Runazs Cankral RN »2¢
11300_00
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Double-click sub-index 5FF9:01 ParWritelD and enter the acceleration time ID
103 in the dialog. Click OK.
Set Value Dialog (%]
Dec: 104 | o< ]
Hoe (0087 \
2 Float 103 |
Book AT |
Binary: 6700 | 2]
Bit Size: O1 08 ®1e O32 Os4 O?
11301_00
The ID is now selected for writing.
+ BFF&0 ParReadCoE RO >4¢
3 = 5FFS0 Parw/iteCoE RO >4¢
ParwiitelD 0x0067 (103]
SFF302 ParwiitelDWalue Rw 000000000 (0)
5FF3:03 ParwiritelDSegNo RO 00000 (0)
S5FF3:04  ParwfitelDStatus RO 0
11302_00
Double-click sub-index 5FF9:02 ParWritelDValue. Enter the new acceleration
time 1100 in the dialog. Click OK. The value is written to the drive.
Set Yalue Dialog @
Dec: 11100 ', i sl
4 Hew: |0xD000044C | Cancel l
Float 11100 '
Book T, | AT
Binary: 4C04.00 00 | |4
Bit Size: O1 08 O18 ®32 Os4 O?
11303_00

24-hour support +358 (0)201 212 575  Email: vacon@vacon.com




VACON ® 76 ETHERCAT

To indicate an executed operation, the sub-index 5FF9:03 ParWritelIDSeqNo is in-
creased by one and the status of the write has been updated to sub-index 5FF9:04
ParWritelDStatus.

The status O indicates a successful write.

5 + BFF&0 ParReadCok RO >4 <
- SFFS:0 Parw/riteCoE RO >4<
5FF3:01  ParwiitelD Rw 0x0067 (103)
OFF3:02  ParwintelDValue ; 0x0000044LC (1700)
BFF9:03 PafwhitelDSeqNo RO 0x0001 1)
S5FF304  Parw/ritel DStatus RO 0
+ BFFA:0 Bypass Control RO »2¢
1130400
6 To verify that the value was written correctly, the ID can be read by following the
steps in the reading example in Chapter 7.4.2.
7.4.4 EXAMPLE 3: ATTEMPTING TO WRITE AN INVALID VALUE USING THE PARAMETER

CHANNEL

Double-click sub-index 5FF9:02 ParWritelDValue. Enter the new acceleration
time 31000 in the dialog.

Set Value Dialog @

Do [31000 |

Hex |0+00007918 |
1 Float 131000 |

jot (0 ) (1

Binary: 118790000 | [+ ]

Bit Size: O1 08 O18 @3 Osb4 Q?-

11305_00

2 Click OK. The option board now attempts to write the new value to the drive.

The sequence number increases by one to indicate that the operation was execut-
ed. The status word indicates that the operation failed (the status is not 0).

3 | = 5FF3:0 ParwriteCoE RO >4<
S5FF301  PawiitelD Rw 0x0067 (103)
BFF3:02  Parwritel DV alue 0=00007918 (31000)
5FF3.03 PatwiitelDSeqio RO 0x0005 (5)
5FF304  PatwiitelDStatus RO -3

11306_00

4 Check the object description in Chapter 7.2.10. It shows that the value in step 1 is
out of range for this particular parameter.
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7.4.5 EXAMPLE 4: WRITING TO PARAMETER USING COE OBJECT LIST

To write a new value to the parameter, double-click the object in TwinCAT.

—————— g —

2065 Min Frequency R/ 00000 (0]
1 2066 Max Frequency R/ 0x1388 (5000)
Accel Time 1 Ox0BES [3000)
2068 Decel Time 1 Bw 0x0071E (30)
2063 Preset Speed 1 R/ 1000
2064 Preset Speed 2 A 1500

11307_00

Enter a new value and click OK.

Set Value Dialog @

Dec: 13100 |
Hex: \0:0C1C _ Cancel |.
2 Float (3100 |

Bool T | ——
Binary: 1C0C 2
Bit Size: O1 O8 ®16 O32 O64 O

11308_00
If the operation is successful, you see the updated value.

2083 | otal Current HU U=UUUL [12)

2065 Min Frequency Rw/ O=0000 (0)
3 2066 Max Frequency Rw/ 0x1388 [5000)

Accel Time 1 0x0C1C [3100)

2068 Decel Time 1 AW 0x001E (30)

2069 Preset Speed 1 Rw 1000

2064, Preset Speed 2 Rw 1500

11309_00

If the operation is unsuccessful, the object value is not updated and there is an
error message in the logger output describing the type of error.

Server (Port) Timestamp Message
(-] (65535) 10/23/2013 2:59:55 PM 996... 'Box 1 (OPTEC_TYPE)' (1001): CoE (InitDown' 0x2067:00) - SDO Abort ('Unsupported access to an object.’, 0x06010000).
eady

11431_00
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APPENDIX A: CANOPEN DS301 SPECIFIC DATA

8. APPENDIX A: CANOPEN DS3041 SPECIFIC DATA OBJECT
DESCRIPTIONS
Table 26. CANopen DS301 specific data object descriptions
Object Data PDO- Default
Name Index Access .
code type mapping value
The device type specifies the kind
of device. The lower 16 bit contain
Device type 1000h Variable | UDINT RO No 00010192h | the device profile number and the
upper 16 bit additional
information.
Eight bit filed representing the
Error register 1001h Variable | USINT RO No 0 current error types. See
Chapter 8.1 for details.
Man'ufacturer 1008h Variable VISIBLE RO No "OPTEC" This object contgms the
device name STRING manufacturer device name.
Manufacturer VISIBLE This object contains the version
Hardware 1009h Variable RO No "AP1" number of the manufacturer’s
, STRING
Version hardware.
This object contains the version
Manufacturer 4001 | variable | “2IB-E | Ro No identification of the
software version STRING .
manufacturer's software.
Identity object | 1018h:00 | Record | USINT | RO No 4 This object contains general
information about the device.
VendorID | 101801 | Variable | UDINT | RO | No |00000090h | CONt@ins @ unique value allocated
to each manufacturer.
Identifies the manufacturer
Product code 1018h:02 | Variable | UDINT RO No --- specific product code (device
version).
Contains the revision number.
Revision number | 1018h:03 | Variable | UDINT | RO No |00000001h | Bit31-16is the major revision
number and bit 15-0 the minor
revision number.
Serial number | 1018h:04 | Variable | UDINT | RO No ... |ldentifiesa manufacturer specific
serial number.
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8.1 OBJECT 1001H: ERROR REGISTER

The errorregisteris a field of 8 bits, each for a certain error type. If an error occurs, the correspond-
ing error bit is set.

Table 27.

Bit L EELT

generic error

current

voltage

Wl N —| O

temperature

communication error (overrun,
error state)

~

* Not used/supported
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9. APPENDIX B: DEVICE PROFILE FOR DRIVES
The Vacon EtherCAT Option Board follows the Drive device profile DSP-402. The Velocity mode is
supported.
Figure 8. Basic Device Control and Device Data Interface
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Drive Interface | |
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tate | N |
Machine ! Application :
statusword (6041h) : |
| |
' |
' |
' |
' |
: |
| Limit I
|
' |
vl_target_velocity ! |
(6042 h) RPM RPM to % | |
vl_velocity_min_max- MinFrequency : :
_amount (6046 h) R o ik MaxFrequency I |
' |
: Ramp I
vl_velocity_ Deceleration Time I :
deceleration (6049 h) RPM to Hz | |
|
vl_velocity_ Acceleration Time ! '
acceleration (6048 h) R e i : :
|
| |
|
vl_velocity_ ' |
démand (6043 h) % to RPM ; |
|
| |
' |
' |
' |
: |
: Motor :
| |
' |
' |
: |
vl_velocity_actual Actual Speed . '
(6044 h) RPM % to RPM | |
| |
]
9428 _uk
e,
EtherCAT.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation

GmbH, Germany.
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