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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.

> BB B (PP

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 the manufacturer 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.

> B>p B bR PPPE

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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1.3 GROUNDING AND EARTH FAULT PROTECTION

/\  CAUTION!

The AC drive must always be earthed with an grounding conductor connected to the grounding
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:

al 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 grounding 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 https://www.danfoss.com/en/service-and-support/.

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 https://www.danfoss.com/en/service-and-support/.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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2. OPTEC ETHERCAT - GENERAL

OPTEC EtherCAT option board is field bus option for VACON® drives. With OPTEC option board it is
possible to connect a VACON® AC drive to an EtherCAT® network and command/monitor the drive
via EtherCAT field 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.

Init
A A
11 2 T 10 l 11 T
Pre-operational 8 Boot
A
3 4
9
7 Safe-operational
5 6
Operational

11870 _uk
Figure 1. EtherCAT device states

Table 2. EtherCAT device states

State
transition

Service activation/deactivation

Start mailbox communication

Stop mailbox communication

Start process data transfer from EtherCAT slave to EtherCAT master

Start process data transfer from EtherCAT master to EtherCAT slave

Stop process data transfer from EtherCAT master to EtherCAT slave

1
2
3
4 Stop process transfer from EtherCAT slave to EtherCAT master
5
6
7

Stop process data transfers

Stop mailbox communication, stop process data transfer from Ether-

8 CAT slave to EtherCAT master

9 Stop mailbox communication, stop process data transfers
10 Start bootup mode (not supported in OPTEC EtherCAT)
11 Restart device (not supported in OPTEC EtherCAT)

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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, AC drives 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 defined in this profile:

Homing Mode

Profile Position Mode
Interpolated Position Mode
Profile Velocity Mode
Profile Torque Mode
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
Process Data Object (Inputs and outputs. Values of type rota-
PDO . .
tional speed, voltage, frequency, electric current, etc.)
RPM Revolutions per minute
Service Data Object (Configuration settings, possibly node ID,
SDO .
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
STRINGS 40 Five byte string

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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2.1 NEW FEATURES

The following table shows the new features that are added in the OPTEC EtherCAT option board's

firmware versions.

Table 5. OPTEC EtherCAT firmware versions

New features Firmware version

e Support for Fast Communication and 16 process data when

installed to VACON® NXP drive. See details in “APPENDIX F -
FIELDBUS OPTION BOARD COMMUNICATION”

« Support for VACON® NXP and VACON® 20 drives. V001
« Support for VACON® 100 INDUSTRIAL, VACON® 100 FLOW, V002
VACON® 100 X and VACON® 20 X/CP drives.
e Support for panel parameters and monitor values. See details
in Chapter 6.1 "AC drive and OPTEC EtherCAT option board
arametrization”
° V003

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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3. ETHERCAT OPTION BOARD TECHNICAL DATA

3.1 GENERAL

Table 6. Technical data

General Board name OPTEC
Interface Two RJ-45 connectors

Shielded and Foiled Twisted
Pair (S/FTP) CAT5e *

Shielded Twisted Pair (STP)
EtherCAT connections CAT5e

Transfer cable Foiled Twisted Pair (FTP)
CAT5e

Unshielded Twisted Pair (UTP)
CAT5e**

Speed 10 /100 Mb

Mailbox - CoE
* SDO Upload/Download
e SDO Info Service

Communications Supported features

Synchronization Freerun
Protocol EtherCAT

Ambient operating tem- -10°C.. 50°C

perature

Storing temperature -40°C...70°C
Environment - <95%, no condensation

Humidity

allowed
Altitude Max. 1000 m
Vibration 0.5Gat 9...200 Hz

Fulfils EN50178 standard.

* Shielded and foiled twisted pair cable is recommended cable for EtherCAT connections
** Unshielded cable is not recommended for industrial purpose

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. We recommend that shielded CAT5 cables are used.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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4. LAYOUT AND CONNECTIONS

The VACON® EtherCAT Option Board is connected to EtherCAT bus using the RJ-45 connectors
compatible with Ethernet standard (ISO/IEC 8802-3). The communication between the control
board and the AC drive takes place through a standard VACON® Interface Board Connector.

Table 7. 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

i

J2

1Nno

NI

J1 I
{ '

\ Interface Board
Connector
EtherCAT bus

connectors IN/OUT 9399A_uk

Figure 2.VA CON® EtherCAT option board OPTEC

Table 8. EtherCAT connectors

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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4.2 LED INDICATIONS

LED indications

J1 m |-|—|-|
. L

Interface Board

Connector
9400A_uk

Figure 3. VA CON® 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. OPTEC EtherCAT stays in INITIALISATION state until EtherCAT master device com-
mands it into another state.

Table 9. EtherCAT RUN, GREEN

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

Table 10. EtherCAT ERR, RED

LED ERR Meaning

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.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 11. 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 12. BS = OPTEC board status, GREEN
LED BS Meaning

OFF Option board is not activated.

Option board is in initialization state, waiting activation com-

ON mand from the AC drive.
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 13. 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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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.

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 PHY?2 PHY1
@ @ o
Switch-PT-Empty Switch-PT-Empty
Switch-PT-Empty OPTEC-Slavel OPTEC-Slave2
EtherCAT Master
9420_uk

Figure 4. 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 5.0PTEC option board EtherCAT in connector

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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5. INSTALLATION

The VACON® OPTEC EtherCAT option board can be used with the following VACON® AC drives.

Table 14. Supported AC drives and slots

From AC drive SW From OPTEC SW

version on version on
VACON® NXP D, E NXP00002V187 V001
®
VACON™ 100 INDUSTRIAL D, E FW0072V016 V002
and 100 X
VACON® 100 FLOW D, E FW0159Vv010 V002
VACON® 20 X and CP - FW0117V006 V002
VACON® 20 - FW0107V009 V001
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®™ NXP AC drive.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Open the cover of the control unit.

|8

> ey ||/ -

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 fits tightly in the clamp.

g xx

I

Make a sufficiently wide opening for your cable by cutting the grid as wide as
necessary.

6 Close the cover of the control unit and the cable cover.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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5.2 INSTALLATION IN VACON® 20

5.2.1 FRAMES MI1, MI2, MI3

Remove the cable connector lid from the
AC drive.

11555A_00

Select a correct grounding plate and attach it to the
option board mounting frame. The grounding plate is
marked with the supported enclosure size.

Attach an option board mounting frame to
the AC drive.

11556A_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Connect the flat cable from the option board mounting frame to VACON®™ 20.

11557A_00

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Install the option board to the option board
holder. Make sure that the option board is
securely fastened.

11559A_00

Cut free a sufficiently wide opening for the
option board connector.

Attach the option board cover to VACON®
20. Attach the strain relief cable clamp with
screws if needed.

11560A_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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5.2.2 FRAMES MI4, MIs

A Make sure power is disconnected before opening the VACON® 20 cover,

1a: For Ml4: Open the cover.

11561_00

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

1156400

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Connect the option board to connector PCB.

11565_00

Attach the option board with connector PCB to VACON ™ 20 and connect the flex
cable.

11566_00

Attach a suitable grounding plate to VACON ™ 20. The grounding plate is marked
with supported enclosure size.

— ——

11567_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Assemble a clamp on top of the grounding plate on both sides of the option board.

11568_00

8a: For Ml4: Close the cover.

11570_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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5.3 INSTALLATION IN VHCON® 20 X AND 20 CP

Do not add or replace option boards or fieldbus boards on an AC drive with the power
switched on. This may damage the boards.

Open the cover of the drive.

11643_00

MU3 example

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Remove the option slot cover.

7090_00

Mount the option slot cover. Remove the plastic opening for the option board
terminals.

7091_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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5.4 INSINSTALLATION IN VnCON® 100 FAMILY

Open the cover of the AC drive.

/

M4x55

9174.emf

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

DANGER

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Open the inner cover to reveal the option board slots (C,D,E).

3023.emf

Install the fieldbus board into slot D or E.

NOTE: Incompatible boards cannot be installed on VACON® 100 family AC drive.
Compatible boards have a slot coding that enable the placing of the board.

7 T O)<ethemet ED

3 P |

3024.emf

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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-

6 ture.

TN
a\ Fieldbus
) cables

9202.emf

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6. COMMISSIONING

This chapter explains the configuration of AC drive and EtherCAT master to enable communication
between EtherCAT master and OPTEC EtherCAT option board.

6.1 AC DRIVE AND OPTEC ETHERCAT OPTION BOARD PARAMETRIZATION

VACON® AC drive and OPTEC EtherCAT option board parameters can be read and modified with AC
drive control keypad or with PC tools. See description of VACON® PC tools in Chapter 6.6 "VACON®
PC-tools".

Step 1. Enable field bus control in AC drive to make AC drive to be controllable via field bus. En-
abling of field bus control in a different VACON® AC drives is described in Chapter 12 "APPENDIX D
- FIELDBUS PARAMETRISATION".

If OPTEC EtherCAT® is used only for monitoring and data collection purposes, then Step 1is no re-
quired.

Step 2. Parametrize OPTEC EtherCAT® option board and monitor option board status.

¢ Incase of VACON® NXP parameters are located under the menu M7 Expander boards menu.

e Incase of VACON® 100 family parameters are located under the menu M5 I/0 and Hardware
menu.
Minimum AC drive firmware version required by OPTEC EtherCAT parameter and monitor value
functionality is described in the following table. With older control firmware versions, the parame-
ters and monitor values are not available. In this case parametrization must be done via EtherCAT
bus.

Table 15. EtherCAT parameters and monitor value support

AC drive AC drive SW version From OPTEC EtherCAT

SW version
VACON® NXP NXP00002V196 OPTEC_FW0128Vv003
®
VACON™ 100 INDUSTRIAL FW0072V029 OPTEC_FW0128V003
and 100 X
VACON® 100 FLOW FW0159v019 OPTEC_FW0128V003
VACON® 20 X and CP To be defined OPTEC_FW0128v003
VACON® 20 To be defined OPTEC_FW0128V003
é6.1.1 OPTION BOARD PARAMETERS

OPTEC EtherCAT® can be parametrized with a following option board parameters. Option board pa-
rameters are stored into AC drive permanent memory. It is possible to backup and restore AC drive
parameters. See details of backup and restore operation in AC drive user manual.

Using of parameters is optional, OPTEC EtherCAT can be fully parametrized by EtherCAT master.
In this case parameters are set into default values.

Table 16. OPTEC EtherCAT® Parameters

Default Description

Drive Profile (1),
Bypass (2]

Operation mode defines how Ether-

Operation mode Drive Profile

CAT® master can control the motor.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 16. OPTEC EtherCAT® Parameters

Name Default Range Description
Comm. Timeout Os 0...65535 s Communication timeout in seconds
. : Configured Station Alias for OPTEC
Station Alias 0 0...65535 EtherCAT.

6.1.1.1 Operation mode

Operation mode parameter defines how EtherCAT master can control the motor and monitor the
motor control status.

e Drive Profile means CiA-402 Drive and Motion Control Profile's Velocity mode.
¢ Bypass means VACON® specific control mode

See details of operation mode in Chapter 7.3 "Operating modes”.

Operation mode can be selected with a following methods that are described in Chapter 6.3 "Oper-
ation mode selection”. Latest modification is taken into use and currently used setting is stored into
Operation mode parameter. Currently used Operation mode can be seen in Operation mode monitor
value.

e Operation mode selection with parameter

e Operation mode selection by writing into 0x6060 CiA-402 Modes of Operation object. See
details in Chapter 7.2.26 "CiA 402 Modes of Operation”.

e QOperation mode selection with PDO assignment. See details in Chapter 6.3.3 "Operation
mode selection using PDO assignment”.

NOTE! If EtherCAT master assigns only Bypass specific process data objects and CiA-402 specific
process data objects (RxPDO 0x1600, TxPDO 0x1A00) are not assigned then selecting of Drive Pro-
file is not possible.

NOTE! In CiA-402 Drive Profile mode it is recommended to set AC drive's “Fieldbus min scale” and
“Fieldbus max scale” parameters value to zero. In otherwise RPM scaling does not work properly.
Part of NXP applications contains "Fieldbus min scale” and "Fieldbus max scale” settings. In

APFIFF06 Multipurpose application these parameters can be found from menu P2.9.1 and P2.9.2.

6.1.1.2 Communication timeout
Communication timeout parameter defines wait time in seconds for fault activation.

In EtherCAT communication EtherCAT master typically defines SM watchdog time to the EtherCAT
slave device. If OPTEC EtherCAT cannot receive process data from EtherCAT master within SM
watchdog time, then it activates F53 Field bus fault.

With Communication timeout parameter it is possible to extend the time when F53 field bus fault is
activated.

e |f Communication timeout is 0 then F53 field bus fault is activated after SM watchdog time
e |f Communication timeout is other than 0 then F53 field bus fault is activated after SM
watchdog time + Communication timeout time (seconds)

See details of communication time out behavior in Chapter 8.3 "Fieldbus timeout fault (F53)".

6.1.1.3 Station alias

Station Alias parameter defines Configured Station Alias for OPTEC EtherCAT. EtherCAT master
devices can use the alias for node addressing. Usage of the alias is optional for the master device.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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e |f Station alias parameter is 0 then OPTEC uses Configured Station Alias defined by Ether-
CAT master. EtherCAT master (PLC or EtherCAT configuration tool) can write Configured
Station Alias to OPTEC EtherCAT EEPROM. New alias is taken into use after power cycle of
variable-frequency drive.

e |f Station alias parameter is other than 0 then OPTEC EtherCAT uses Configured Station
Alias defined by AC drive panel parameter. New alias is taken into use immediately after
change.

See more about Configured Station Alias in Chapter 6.2.3 "Addressing and identification”.

6.1.2 OPTION BOARD MONITOR VALUES

OPTEC EtherCAT® option board monitor values tells useful information about the option board sta-
tus.

Table 17. OPTEC EtherCAT® Parameters

Name Range Description

Initializing (1),
Stopped (2),
Operational (3),
Faulted (4),
Failing (5),
Pre-Operational (é)
Init (1),
Pre-Operational (3],
EtherCAT Run Safe-Operational |EtherCAT RUN indicator
(4),
Operational (5)

FB Protocol Status Generic communication status

Number of successfully received process data

Communication status 0.0...6553.9 .
frames and error frames during a second.
None (1],
Operate Mode Drive Profile (2), |Currently used Operate mode
Bypass (3]
AL Status Code 0x0...0xFFFF EtherCAT AL Status Code
SM Watchdog 0...65535 SM Watchdog time in milliseconds
Station Alias 0...65535 Currently used Configured Station Alias
Drive control word - Control word in drive format
Drive status word - Status word in drive format
Protocol control word - Control word in protocol format
Protocol status word - Status word in protocol format
Sub menu: ESI Selection
Mode
off (1),
ESI Selection Mode Automatic (2), |ESlI file selection mode
Static (3)
Product Code 0..0xFFFFFFFF |Currently used EtherCAT Product Code
Revision Number 0...0xFFFF Currently used EtherCAT Revision Number

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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6.1.2.1 FB Protocol status

FB Protocol status monitor value shows generic status of field bus. When device has started, it
stays in “Initializing"” status until the connection is opened to the device.

When EtherCAT master commands OPTEC EtherCAT to Pre-Operational or Safe-Operational state
then the status changes to "Pre-Operational”.

When EtherCAT master commands OPTEC EtherCAT to Operational state then the status changes
to "Operational”.

See EtherCAT state machine states in Chapter 2 "OPTEC EtherCAT - General”.

If the connectionis closed or lost, the status changes to “Failing” until communication time out time
has elapsed. Then the status changes to "Faulted”. See details of communication time out behavior
in Chapter 8.3 "Fieldbus timeout fault (F53]".

6.1.2.2 EtherCAT Run

EtherCAT Run monitor value shows EtherCAT state. See EtherCAT state machine states in
Chapter 2 "OPTEC EtherCAT - General”. When device has started, it stays in “Initialisation” state
until the connection is opened to the device.

State is changed to “Initialisation”, "Pre-operational”, "Safe-operational”, or "Operational” when
EtherCAT master commands OPTEC EtherCAT® to move into these states.

OPTEC EtherCAT moves from "Operational” to "Safe-operational” when it cannot get process data
from EtherCAT master within time defined by SM Watchdog time.

Bootstrap state is not supported at a moment in OPTEC EtherCAT.
6.1.2.3 Communication status
Communication status monitor value is shown in format “nnnn.y":

e nnnn shows number of successfully received process data frames during a second
e yshows number of error frames during a second. Processing of these frames failed.

NOTE! When using virtual EtherCAT master in PC workstation non-EtherCAT data frames might be
passed to the Ethernet interface in which OPTEC EtherCAT is connected to. In this case the diag-
nostic shows that OPTEC EtherCAT receives error frames.

6.1.2.4 Operate Mode
Operate Mode monitor value shows currently used operate mode.

* None means that operate mode is not defined.
e Drive Profile means CiA-402 Drive and Motion Control Profile's Velocity mode.
e Bypass means VACON specific control mode.

6.1.2.5 AL Status Code

AL Status Code value shows OPTEC EtherCAT® option board’s EtherCAT Application Layer status
which might tell information about possible EtherCAT communication or configuration problem.

Acronyms |, P, S, O, E on the table below describes EtherCAT® states: Initialisation, Pre-operation-
al, Safe-operational, Operational, Error. See EtherCAT state machine states in Chapter 2 "OPTEC
EtherCAT - General".

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Code

Table 18. EtherCAT® AL Status Codes

Description

Current state or

state changes

Resulting state

0x0000 No error Any Current state
0x0001 Unspecified error Any |+E,P+E S+E
0x0002 No memory Any |+E,P+E S+E
0x0003 Invalid device setup P->S P+E
0x0011 Invalid requested state change (l)-_>> Sé IS_:O'B'PF;:Oé |+E,P+E,S+E
0x0012 Unknown requested state Any |+E,P+E S+E
0x0013 Bootstrap not supported |->B l+E
0x0014 No valid firmware |->P l+E
0x0015 Invalid mailbox configuration [->B l+E
0x0016 Invalid mailbox configuration [->P l+E
0x0017 | Invalid sync manger configuration P->5S->0 Current state + E
0x0018 No valid inputs available 5,0,5->0 S+E
0x0019 No valid outputs 0,S->0 S+E
0x001A Synchronization error 0,5->0 S+E
0x001B Sync manager watchdog 0,5 S+E
0x001C Invalid Sync Manager Types 0,5, P->S S+E
0x001D Invalid Output Configuration 0,5 P->S P+E
0x001E Invalid Input Configuration 0,S P->S P+E
0x001F Invalid Watchdog Configuration 0,5 P->S P+E
0x0020 Slave needs cold start Any |+E,P+E S+E
0x0021 Slave needs INIT B,P,S0 |+E,P+E S+E
0x0022 Slave needs PREOP S, 0 S+E
0x0023 Slave needs SAFEOP 0 S+E
0x0024 Invalid Input Mapping P->S P+E
0x0025 Invalid Output Mapping P->S P+E
0x0026 Inconsistent Settings P->S P+E
0x0027 Freerun not supported P->S P+E
0x0028 SyncMode not supported P->S P+E
0x0029 Freerun needs 3 buffer mode P->S P+E
0x002A Background Watchdog 5,0 P+E
0x002B No Valid Inputs and Outputs 0,5->0 S+E
0x002C Fatal Sync Error 0 S+E
0x002D No Sync Error S->0 S+E
0x0030 Invalid DC SYNC Configuration 0,S->0,P->S P+E S+E
0x0031 Invalid DC Latch Configuration 0,S->0,P->S P+E S+E
0x0032 PLL Error 0,S->0 S+E
0x0033 DC Sync |0 Error 0,5->0 S+E

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 18. EtherCAT® AL Status Codes

Current state or

Code Description state changes Resulting state
0x0034 DC Sync Timeout Error 0,S->0 S+E
0x0035 DC Invalid Sync Cycle Time P->S P+E
0x0036 DC SyncO Cycle Time P->S P+E
0x0037 DC Sync1 Cycle Time P->S P+E
0x0041 MBX_AOE B,P,S,O0 I+E,P+E S+E
0x0042 MBX_EOE B,P,S,O0 l+E,P+E S+E
0x0043 MBX_COE B,P,S 0 |+E,P+E S+E
0x0044 MBX_FOE B,P,S 0 |+E,P+E S+E
0x0045 MBX_SOE B,P,SO0 |+E,P+ES+E
0x004F MBX_VOE B,P,SO0 |+E,P+E S+E
0x0050 EEPROM no access Any |+E,P+E S+E
0x0051 EEPROM Error Any |+E,P+E S+E
0x0060 Slave restarted locally Any I
0x0061 | Device ldentification value updated P P+E

6.1.2.6 SM Watchdog

SM Watchdog monitor value tells SM watchdog time in milliseconds. If usage of SM watchdog is
configured into EtherCAT master device then the master configures this time the to EtherCAT slave
devices before process data communication is started.

See setting of SM watchdog in Chapter 6.2.4 "Setting the watchdog”.

6.1.2.7  Station Alias
Station Alias monitor value shows currently used Configured Station Alias. EtherCAT master devic-
es can use the alias for node addressing.

See setting of the alias in Chapter 6.2.3.2 "Configured station alias”.

6.1.2.8 Drive control word

Drive control word monitor value shows the control word in AC drive specific format. In most cases
the control word is transferred to AC drive in VACON® format which is described in Chapter 11 "AP-
PENDIX C - CONTROL AND STATUS WORD".

If PROFIdrive operate mode is used, then OPTEC EtherCAT converts the control word into VACON®
format before transmitting it to the application. In Bypass mode PLC can send the control word in
a special application specific format to the application.

6.1.2.9 Drive status word

Drive status monitor value shows the status word in AC drive specific format. In most cases the sta-
tus word is transferred from AC drive application to OPTEC EtherCAT in VACON® format which is
described in Chapter 11 "APPENDIX C - CONTROL AND STATUS WORD".

If CiA-402 Drive Profile operate mode is used, then OPTEC EtherCAT converts the status word into
CiA-402 Drive Profile format before transmitting it to the PLC. In Bypass mode AC drive application
can send the status word in a special application specific format to OPTEC EtherCAT which then
passed the status word to the PLC.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.1.2.10 Protocol control word

Protocol control word monitor value shows the control word that was received from EtherCAT mas-
ter.

“If Operate mode is "Drive Profile” then control word is in CiA-402 format. See CiA-402 Drive profile
mode.

“If Operate mode is "Bypass” then control word is usually in VACON® specific format. See
Chapter 11 "APPENDIX C - CONTROL AND STATUS WORD". Special applications might use other
formats.

6.1.2.11 Protocol status word
Protocol status word monitor value shows the status word that OPTEC EtherCAT® option board
sends to EtherCAT master.

“If Operate mode is "Drive Profile” then status word is in CiA-402 format. See CiA-402 Drive profile
mode.

“If Operate mode is "Bypass” then status word is usually in VACON® specific format. See Chapter 11
"APPENDIX C - CONTROL AND STATUS WORD". Special applications might use other formats.

6.1.2.12 ESI Selection Mode

ESI Selection Mode shows currently used ESI Selection Mode. See details of this functionality in
Chapter 6.4 "ESI file selection™.

6.1.2.13 Product Code

Product Code monitor value shows currently used EtherCAT Product Code. It affects into automatic
selection of Slave Information (ESI) file in EtherCAT master configuration tools. See details of this
functionality in Chapter 6.4 "ESI file selection™.

6.1.2.14 Revision Number

Revision Number monitor value shows currently used EtherCAT Revision Number. It affects into
automatic selection of Slave Information (ESI) file in EtherCAT master configuration tools. See de-
tails of this functionality in Chapter 6.4 "ESI file selection”.

6.2 ETHERCAT MASTER CONFIGURATION

EtherCAT master (PLC] is typically connected to OPTEC EtherCAT option board with a following pro-
cedure.

Step 1. Import EtherCAT Slave Information files (ESI files) into EtherCAT master configuration tool.
Step 2. Connect EtherCAT master to OPTEC EtherCAT option board.
Step 3. Configure connection to OPTEC EtherCAT.

6.2.1 IMPORTING OPTEC ETHERCAT ESI FILES

ESI file defines slave device's functionality and object list to EtherCAT master device. Using of ESI
files is optional, but eases data mapping between EtherCAT master and EtherCAT slave.

OPTEC EtherCAT® option board ESl files can be downloaded from https://www.danfoss.com/en/
service-and-support/ -> Software -> Select “Drives” as Business unit -> Fieldbus configuration
files.

e (OPTEC_VACON_OPTEC_Vxx_yyyymmdd.xml is generic ESI file for OPTEC option. It can be

used with all VACON® AC drives and AC drive applications. This ESI file does not define CoE
objects for accessing of application specific IDs.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/




COMMISSIONING VACON ©® 37

e AC drive and AC drive application specific ESI files (for example
OPTEC_VACON_NX_ALLINONE_yyyymmdd.xml] defines CoE objects for accessing of appli-
cation specific parameters.

NOTE! Application specific parameters can be accessed even when ESI file does not does not define
CoE objects for them. See details in Chapter 7.4 "Accessing drive parameters via CoE MailBox".

ESI files must be imported to the PC hard disk from where EtherCAT master configuration tool can
find them. In some case restart of EtherCAT master configuration tool is required before new ESI
files are taken into use.

e In case of TwinCAT 2.x ESI file default location is: C:\TwinCAT\lo\EtherCAT
e In case of TwinCAT 3.x ESI file default location is: C:\TwinCAT\3.x\Config\lo\EtherCAT
* In case of CODESYS V3.x ESl file is selected as part of EtherCAT slave device importing pro-
cess. See Chapter 6.2.2.3 "Slave scan in CODESYS V3.x"
See more about ESI file selection logic in Chapter 6.4 "ESI file selection”.

6.2.2 ESTABLISHING CONNECTION TO OPTEC ETHERCAT

The following chapters shows scanning of OPTEC EtherCAT option board in TwinCAT 2.x and Twin-
CAT 3.x.

6.2.2.1 Slave scan in TwinCAT 2.x

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 View

&8 PLC Control

Router »
Swyskem 4
10 ’
PLC 4

‘ g Properties

11258.jpg

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 |

& ! PLC - Conﬁguratlm foccl rabte Tyl
= [ 1/0 - Configuration Delete Variable Type...
+ 5 1O Devices
+ &5 Mappings
Check PLC Project Changes
3 v Open Logger Automatically
v Open Last Used File
v Select Last Tree Element
v Generate BAK-File
v Auto Save to Target

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

how 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

11260,jpg

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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

DSl SR B8 B/ HE AR E® R [2Q020%0 SR

+ 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) !

11261jpg

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

11263.jpg
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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]

evice 2 [EtherCAT)  [Local Area Connection 2 [NVIDIA nFarce 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 FBRES A S aas/sHE RN ®R [2Q e €02
* SYSTEM - Configuration - . ~
88 PLC - Configuration General | EtherCAT | Process Data || Startup | CoF - Online | Online
!gll"gﬂgze:::\on Name: Box 1 (OPTEC_TYPE) Id: |1
= === Device 2 (EtherCAT) Type: OPTEC
=f= Device 2-Image:
=fa Device 2-Image-Info Comment:

+ @ Inputs

% @l Outputs

% @ InfoData

-

&8 Mappings
[[] Disabled 3
Name Onling Type Size >Addr... InjOut User... Linkedto
OTProcess Data Out 1 0x0228 (552) uINT 2.0 39.0 nput 0
T 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
QT Process Data Out 5 0x0000 (0} UINT 2.0 47.0 Input a
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 0
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 ] BOOL 0.1 15221 Input O
ST InputToggle 0 BOOL 0.1 1524.1 Input ]
T state 0x0008 (8) uINT 2.0 15480 Input O
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 O
@®LProcess DataIn 3 0x0000 (0} UINT 2.0 43.0 Output 0
@.Process DataIn 4 0x0000 (0 UINT 2.0 45.0 Output 0
@ Process DataIn S 0x0000 (0) uT 2.0 47.0 Output 0
@®lProcess DataIn 6 0x0000 (0} UINT 2.0 49.0 Output 0
QlProcess DataIn7 0x0000 (0) UINT 2.0 s1.0 Output 0O
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
¥l Bypass Speed Se... 0x0000 (0} UINT 2.0 59.0 Output 0
eady Local (10,255.255.24.1.1)

11265pg

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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6.2.2.2 Slave scan in TwinCAT 3.x

Connect the Ethernet cable from the Ethernet card of the computer to the IN Con-
1 nector of the OPTEC EtherCAT option board. For more information see Chapter 4
“Layout and connections”.

Open TwinCAT XAE program from Windows Programs folder.

2 w TwinCAT XAE (VS 2013) [} b

11872 00

3 Define Ethernet interface for TwinCAT by opening “TWINCAT" -> “Show Realtime
Ethernet Compatible Devices...”

From the list, select the Ethernet interface in which EtherCAT master is connect-
ed. After that, select “Install”.

Installaticn of Twan(AT RT-Etherne] Adspbers

4 Ethbmedt sdnprers Lipidiatie st

. 1 F—— =
A [rptalled mnd ready 1 ule deacstirenitrms capabie
L Iritnlid snd read uk@ A pal

i ]

bl JinADS L0 dam G uild Oy

i 1 - D-Link DUE-E 100 UISER 0 Fast Efeere Adapior

11873 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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In Solution Explorer, add EtherCAT master to the project. EtherCAT master can
be searched by scanning (see A below). Alternatively, EtherCAT master can be
added with "Add New Item..." option (see B below].

fa] Solution 'OPTECT' (1 project)
4 ol OPTECL
b il SYSTEM
=] MOTION
PLC
1 SAFETY
E Ce++
& vo

@’ Mappings

O Add New Item... Ins
% Add Existing Item... Shift+Alt+A

11874 _00

5A. In case of scanning TwinCAT shows Ethernet interface which is connected to
EtherCAT devices. Select the interface and press “OK".

o | Denace 2 (EtherCAT)  [Local Arga Connechan 3 {D-Link DUS-E100 USEZ 0 Fas]

Cancal

| Selectan |

| UnsetectaAll |

11875 00

5B. In case of "Add New Item..." select "EtherCAT master” device from the list and
press "0OK".

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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After this TwinCAT shows list of Ethernetinterfaces. Select the interface in which
EtherCAT master device is connected and press “0K".

Insert Device ﬂi
T
b Y EsharCAT Masiar :

= EmerCAT Slave Cancel
= EmenCAT Autormahon Frotocol (Meswork Vanables) :
"l EherCAT Autarmation Protocal vis ELEEDNT, EtharCAaT
= EmerCAT Simulation
& Ethemet
8 Prohbus DF
% Profinat
tin CAMNDpen
= Dancaldet
< EtheNet P Targel Type
M SERCOS interlace PC: anby
% Beckhol Lightbus
- |JSE ¥ only
1 BACher
9 Beckhol Hardwars
+ 5 Miscellaneous All

e ol = o e et B = B et =

B aniby

6 HName: Digrvica 1

11876_00

Device Found At

| (none)

|Blugtooth Metwork, Connection (Bluetooth Device (Personal Ares Nebeork
Local Area Connection 3 (D-Link DIB-E100 L562.0 Fast Ethernat Adapb

- Local Area Connechion B (D-Link DUIB-1312/1332 USE3.0 to Gigabit Ethermet |

|Locol Area Connection 2 (FANGP Yidual Ethemnet Adapter)

| 'Wireless Network Connection (Intel(R) Dual Band Wireless-N 7260) @ Unused

Local Area Connection (ntal(R) Ethemet Connection 121 7-Lk) All

¢
L

11877 00
Set TwinCAT into configuration mode. Press “OK” to the following "Restart Twin-
CAT System in Config Mode" and "Load I/0 Devices" queries.

FILE EDIT VIEW PROJECT BUILD DE
7 -O(B-m-uNd XD
e Re\NE| @7, | <Local
Solution Expml Restart TwinCAT (Config Mode) ](
Al Al & -

11878 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Scan Ethernet boxes (slave devices) by pressing right mouse key over EtherCAT
master device. After that select "Scan”.

4 & o

4 ¥F Devices

L 0O Add New Item.. Ins

*® 1| Y9 Add Existing Item... Shift+Alt+A
2 5 X FRemove Del
4 I
Change Metld...
8 b WO =
P I Save Device 1 (EtherCAT) As..
@) Mapping Append EtherCAT Cmd

Append Dynamic Container
Online Reset
Online Reload

Online Delete

", Scan [

11879 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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New EtherCAT slave box should appear into menu tree if TwinCAT finds a correct
ESI file for the device.
4a Fyo
4 "% Devices
4 =% Device 1 (EtherCAT)

*® Image
*® 1mage-Info
2 SyncUnits

Inputs
B Outputs
b @ InfoData

B Box1 (NX Advanced)

@’ Mappings

v v v

11880 _00

If TwinCAT cannot find ESl file for the device then it is possible to use object online
description. Press “Yes” for online description query. After that "OPTEC" box
should appear into menu tree.

Herw diracs hype fownd (OFTEC - "0FTEC]
andioeld (30 FroductCode hdibMdes Rmdsiontio B35

L ekl onling detinption ingteod (ES) o ny 8o load appropriate descripboed bom the wab

Y"f} | Onlne E51 Updade (Web access requeed]

1188100

4 G0
4 " Devices
4 =% Device 1 (EtherCAT)
*® Image
*® Image-Info
b 2 SyncUnits
b Inputs
b W Outputs
b @ InfoData
@’ Mappings
11936 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.2.2.3 Slave scan in CODESYS V3.x

Make sure WinPCAP Ethernet drivers are installed into your PC. Scanning of
1 EtherCAT slave devices with CODESYS virtual EtherCAT master is going to fail
without WinPCAP driver.

Open Gateway configuration file which is located in C:\Program Files (x86)\35
CODESYS\GatewayPLC\ CODESYSControl.cfg. Then add "SysEthernet” compo-
nent into Component manager.

[ComponentManager]
Component.1=CmpTargetVisuStub

2 Component.2=CmpWebServer
Component.3=CmpWebServerHandlerV3
Component.4=SysEthernet
;Component.4=CmpHilscherCIFX
;Component.5=CmpPCANBasicDrv

Start "CODESYS V.3x" program and select "New Project...”

W CODESYS

Ble Edt Yew Project Puld Qnine Debug  Toos Window el

5 L

Deves = o M B Start Fage X

™ CODESYS V3.5 SP9 Patch 5

(7] Haen Proect.
B+ Dpen -"L—éc'

'_"I Open Project from PLC..

11882 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Select for example "Standard Project” as a base project and write name for the
project. Then press "OK".

=]
Categories: Templates:
»-{_J Libraries ' - ?
{2 Projects L o qEn H-ED

Empty project  Standard Standard
project project w...

A project containing one device, one application, and an empty implementation for PLC_PRG I

Mame: TestProject l

Location: .C:'I,'l.l'amn '~f|

I =

11883 00

You are about to create a new standard project. This wizard will create the following
= abjects within this project:

- Oneprogrammable device as spedfied below
- A program PLC_PRG in the language specified below

- A oyclic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.

Devige: CODESYS Control Win V3 (35 - Smart Software Solutions GmbH) W

PLC_PRG in: |Function Block Diagram (FED) bud

conc

11884 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Select "Tools" -> "Device Repository...” menu. Then click “Install...” and select
ESI file for OPTEC EtherCAT.

NOTE! In this example generic OPTEC_VACON_OPTEC_Vxx_yyyymmdd.xml ESI
file is used. As a result, OPTEC EtherCAT is shown in CODESYS with name "OP-
TEC". The device name is different when using drive and application specific ESI
file.

After selecting the ESI file the device is added into “Installed devices” list. Device
Repository can be now closed.

=

Location: | System Repository w Edit Locations...
(C:\ProgramDats\CODESYS\Devices)

Installed device descriptions:

5 ﬁ

[ Ledum32M_SoftMotion Uninstall
@ Mentor MP SoftMotion

{ Metronix ARS2000 ECAT SoftMotion

[ ormec Install DTM...
_,__'] Posidrive IPMode Ethercat SoftMotion

# R ADVANCED MODEL with EtherCATIPOD0Z813E01) SoftMaotion
L4 >

= @ E\TEMPOPTEC_VACOM_OPTEC_V03_20171120.m
€ Device "OPTEC installed to device repository.

Details...
Clase
11885 00
Double click "Device (CODESYS Control Win V3]" in Devices list.
W TestProject.project” - CODESYS
fle Qdit Yew Project Quid QOnbne  Debug  Tooks  fifindow felp
G A= YRR L X
Devioes - 30X 4 Device x
= {2 TestFrapect bl
__]f  Device [Oﬁ_‘xfsfﬁ Control Win ¥3) Cammunication Settings S0an Metwork... | Gateway -
= Bl pLC Lot — L
6 = Q u‘[fl:- ce (CODESYS Contral Win '-.'-_'I| Applications
'ﬂﬂ Library HT:::GB Backup and Restore
PLC_PRIG 1] N—
= (@ Task Configuration Files
= & MainTasc
d] AC_PaG Log
PLC Settings
PLC Shell
Users and Groups
11886_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Check that Gateway module's IP-Address is "localhost”. If not, then create a new
Gateway from "Gateway” -> "Add new gateway...” and define localhost address

forit.
1] Device x
Communication Settings Scan Metwork... | Gateway - Device -
Applications
7 Backup and Restore
Fileg . .
Gateway
Log pr— i
Gateway-1 gt
FLE aIRGE IP-Address:
localhost
PLC Shell
Park
1217
Users and Groups
11887 00

Check from Windows system tray that CODESYS PLC is running. Click "Start PLC"
if itis in stopped state.

Start PLC

Stop PLC

8 Exit PLC Control

About...

ger: (nobody)
11888 _00

Select "Scan Network..." and then select the device which is your PC computer.
Then click "0K".

1] Device x
Communication Settings Scan Network.| | Gateway - Dewie -
9 Applications

Select Device

Backup and Restore Select the nebwork path to the controller:
= -,-"'1. Gateway-1
Files d |mamisk2500 [0006]
11889 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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10

If operation is successful, then Device view shows green color for both Gateway

module and PC computer.

il pevce x
Carfundat=sn Selbngd -F:lnhl!hn't i Gateway
Apphoshong

Bachup a=d Bpgbsen

= [Dvice =

Files

Leg

PLC Settings

L Sl

ey and Grougs
Task Deplayment

L- T

Irel preatean

2 @ . 2
Gatewiy
Gabrwiry v i ]
: S E ST Devie hase:
lpratho AN TEI500
Par Devce Ladres;
1217 Qe

11890 00

11

Select with right mouse "Device (CODESYS Control Win V3]" -> "Add Device.."

W TestProject.project” - CODESYS

Ble Edt Wew Project fuld Ondne Debug ook Window Heip
eE &« - 3 BEX A iE a0 %
Denvices - 3 X 1] Device x
= Testraect ""|
= _'J [CoDESYS T I[Drr"nur.l:atlnn Settings
= ] pec Loge e
= £} Applcation %2 copy r
.]] Library Ma Paste d Restors
0] ACPRE (% et
= (28 Task Conf =
= @ BiainTy s '
':l:l P Properses...
70 Add Object b
g5
(3 Add Folder...
Add Device... [:?
Updabe Device, .. .

%

po—

11891 00

12

Select from "Add Device” menu "EtherCAT Master”. Then click "Add device" and

close "Add Device menu"”.

1_I" Add Device
Mame: |EtherCAT_Master | i
Action: |
(%) Append device () Update device
Device:
Vendor: | <All vendorss> e
- Name Vendor Version Descrig
= [ Fieldbussas
*-cAn CANbus
=gy EtherCAT
= .3,-_3 Master
[ | EtherCAT Master 35 - Smart Software Soltions GmbH 35,950 EtherCs
J EtherCaT MssterSﬂﬂHGl[l:}n : 35 - Smart Software Sokstions GmbH 3.5.9.50 EtherCa
11892 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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EtherCAT_Master should appear into left side Devices menu. Open EtherCAT
master configuration page by double clicking "EtherCAT_Master (EtherCAT Mas-
ter)".

# TestProject.project” - CODESYS

Ble Edt Wew Project Quld Onne Debug Took Window Help

N B & v o~ L REx M - 7 | % | 08 X
Devices * 2 X [{l peviee x
=]l TestProgect = F—
3 o & SCan o | GAlEWEY -
1 3 (@ Device (CODESYS Control win V3) oot e -
=[] PLC Logie e
. polications
= I} Application
ﬂ Library Manager Backup and Restore
] PLC_PRG (PRE)
= |3 Task Confguration Files
= g8 MaTask
] EtherCAT Master EtherCAT Task | | Log
2] FLC_PRG
3 = EtherCAT Master) PLC Settings

11893 00

Select Ethernet interface for EtherCAT master by clicking "Browse...". Then se-
lect Ethernet interface in which OPTEC EtherCAT is connected to. After that click
"OK" in Select Network Adapter view.

After this EtherCAT_Master tab should show your network interface name and
MAC address.

i Devce ] EtherCAT_Master x

Gengral Autoconfig Master/Saves -—
[ stocontig maste EtherCAT
1 4 ymcUnit Assiguement EtherCAT NIC Setting
EtherCAT 0 Mapging Destination Address(MALC) |FRFEFEFEFEF k] Broadcast [ Emabile Redundancy
Source Address [MAC) LB Rl Ran]
Status
Hebwork Hame
Information

Select Metwark Sdapler

MAL address Mame Descrigitsom
BOESDERACES Etteemet Reabek PL'EEBE Family Controller

11894 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Select with left mouse key "EtherCAT_Master (EtherCAT Master)" -> "Scan for
Devices...". Scan Devices window is opened. Then click "Scan Devices" button
from the left corner of the window.

W TestProject.project” - CODESYS
Ble Edt Vew Project Buld Onlne Debug Tooks Window Help

D@ & o - f RE X A Im - % »
Devicas: - o X ] Device ] EtherCAT,
= [ Testfroeect i
- 3 Device [connected] (CODESYS Contrl Win V) | ] Generl
= B0 pLc Logic
. ng Linit Assignmment
- ) Application [run] n- .
) ubrary Manager EtherCAT 1O Mapping
0] PLC_PRG FRGH
= (24 Task Configuration Status
= @B ManTask
1 5 ] EtherCAT_Master.EtherCAT Task || | Information
&) mc_mac
A (] [EtherCaT Master Ether=a™ stecsens '
1 & cut
By copy LJ
W Delete
Bromvae L]
Refactorng ]

& Fropertes...
) AddFoider...
A Desang. ..

Irsart Denvice...
Sun{—(orbewcu
i Ervice

11895_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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EtherCAT device should appear into Scanned Devices list.

CODESYS shows Alias Address of the device. This alias is same as shown in OP-
TEC EtherCAT's monitor value view (Chapter 6.1.2.7 "Station Alias"). The alias
can be changed by changing the value and then clicking "Assign Address”. After
power cycle of VACON® AC drive the new alias is taken into use.

Click "Copy to project”.

Scarned Devices

Devicename  Devicetype  Alas Address
15

16

Sl Sdd el ] Show Diflerences io Project
Sean Devicas Citgry b pipset Clegt
11896_00

OPTEC EtherCAT is added under EtherCAT_Master.

' TestProjectproject” - CODESYS
Fie Edit Wiew Project Buld Onine Debug Took Window Heb

A E @lo o f 0@ X AR -850 X
Devices * 0 X ] EtherCAT Master 4] Device x
= [} Testfrapct -
= (i Device (CODESYS Cantrol Win ¥3) Coammunication Settings
1 7 = Bl PLC Logie
= ) Application Applicadone
m Ubrary Manager Backup and Restore
i PLE_PRS PRG)
= (B Task Configuration e e
= & ManTask
] EherCAT_Master EtharCAT_Task Log
8] PLC_PRG
= [EthercaT_Master (EtherCAT Master) PLC Settings
H ceTee (oeTEC)

Di & el

11897 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/




VACON ® 54 COMMISSIONING

6.2.3 ADDRESSING AND IDENTIFICATION

EtherCAT protocol supports various of different mechanisms for EtherCAT slave device addressing
and identification. Following mechanisms are possible with OPTEC EtherCAT option board:

e Positional addressing where EtherCAT master defines address for each slave device via its
physical position in the communication ring.
e Configured Station Alias which is stored permanently into EtherCAT slave device.

Additionally, EtherCAT master and EtherCAT configuration tool might use following information for
EtherCAT slave device identification:

e VendorID
e Product Code
e Revision Number

6.2.3.1 Positional addressing
Part of EtherCAT master devices supports positional addressing where EtherCAT master defines
address for each slave device via its physical position in the communication ring.

For example, Beckhoff TwinCAT supports "Auto-increment” addressing where EtherCAT master
assigns automatically addresses for the slave devices during the start-up phase. The first slave in
the ring has an address of 0 and following the addresses are decremented O0xFFFF(-1), OxFFFE(-2)
etc.

6.2.3.2 Configured station alias

Configured station alias is stored into permanent memory of EtherCAT slave device. In start-up the
slave device writes the station alias value into EtherCAT register 0x0012, from where it can be read
by the EtherCAT master. The master can then use this unique address for slave device identification
and addressing.

Configured station alias can be set to OPTEC EtherCAT with two methods.

1. EtherCAT master or EtherCAT configuration tool writes configured station alias permanently
into EtherCAT slave device's EEPROM. In startup the EtherCAT slave device loads this address
into its EtherCAT register 0x0012.

2. Configured station alias can be set with Station alias panel parameter. In startup OPTEC Ether-
CAT writes Station alias panel parameter value into EtherCAT register 0x0012.

Using of Station alias panel parameter might be useful in following cases:

e Special tools for writing EtherCAT slave device EEPROM are not available.
e Configured station alias must be stored into AC drive parameter backup.

OPTEC EtherCAT currently used Configured station alias can be seen in Station alias monitor value.
See monitor and parameter value usage in Chapter 6.1 "AC drive and OPTEC EtherCAT option board
parametrization”.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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6.2.3.3 Configured station alias in TwinCAT

Step 1. Beckhoff TwinCAT can write Configured station alias into EtherCAT slave device's EEPROM.
Go to EtherCAT tab -> Advanced Settings... -> ESC Access -> E2PROM -> Configured Station Alias.
In this view TwinCAT also shows EtherCAT slave device's currently used Configured Station Alias.

OPTEC1 + X

Geneeal EPSCAT | Process Dats | Stamp | CoiE - Onbng | Onsng
Type OPTEC
Product ey ion T
Ao Inic Adidr o

EdeiCAT Addr. ] 0 : Advanced Selngs
I [T STR—T Y

Advanced Settings

Prerong

f General Configured Station Alias
- Mailbax
§ Distributed Chock
ESC Access
E*PROM
Confligured 54 Mow Vol £ X Wike b EFROM
Enhanced Link {powar cycle reguined fo 'n%esh regisior)
Smart View

Acial Value [EFROM) o

Actual Value [Regatern 0

11898 00

Figure 6.Configured station alias settings in TwinCAT

Step 2. Select Configured Station Alias as an identification method in General -> Idenfication set-

tings.
Advanced Settings
Gensral Ildentification
Behaveor
g anbficason ADD
Timeout Settings
Identification ity
FRBAL /7 SM1 @ Conhgured Staton Alias [ADO 00012
FHFT £
1l AT O A Explicit Dievice [danibeation (ADO Dx)134)
i Nailbox
- Distributed Clock Data Waoed (2 Bytes) ADD {hex) Do 2
E
- ESC Access
E*PROM Valua 0 s

Configured 5t
' 11899 00
Figure 7.EtherCAT slave identification settings in TwinCAT

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Step 3. Go to General -> Behaviour menu and make sure that "Check Identification” is checked to
enable Configured station address usage in EtherCAT slave device identification.

Advanced Settings

- General Behavior
Timeout Settings
Identification

Startup Checking
v | Check Vendorid

FMMU / SM v | Check Product Code
Init Commands Check Revision Mumber
+ Mailbox -
i Distributed Clock S ——
i i
L ESC Access Check Serial Number
2L E2PROM | Check |dentification

Confinured St
11900_00

Figure 8.5tartup check settings in TwinCAT
Step 4. Define Configured Station Alias into EtherCAT tabs “Identification Value” field.

General | EtherCAT | Process Data | Starup | CoE - Online | Online

Type: OPTEC

Product/Revision 173N

Auto Inc Addr: 0

EtherCAT Addr.  [f] 15 - Advanced Settings...
Identification Value: B 2

Previous Port Master -

11901_00
Figure 9. EtherCAT address view in TwinCAT

6.2.3.4 Configured station alias in CODESYS V3.x
Setting of EtherCAT slave devices's Station alias was instructed in Chapter 6.2.2.3 "Slave scan in
CODESYS V3.x" where the Station alias was modified in EtherCAT slave device scanning phase.

Station alias can be selected as EtherCAT slave device identification method in EtherCAT slave de-
vice's General settings. By checking "Enable Expert Settings” it is possible to select following start-
up checking methods:

e VendorID
e ProductID
e Revision Number

Station alias can be selected by checking "Optional” settings.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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-_-| EfnerCAT Masier _-| Dy _i OPTEC ¥
General address additonal s
CAT ™
Astoinc Address . [ Enabile Expert Settings EtherCAT.
Expert Progess Data
EikerCAT Address 131 = k] Dptional
Process Dats
Dastributed Clock
Startup Parameters Startup checking Timeouts
& Check Vendar [0
EtherCAT /0 Mapping ] W
£ Check Product: B
Status £ Check Revigion Number
Information = =
I: Bownload Bxpected Hot Configuration
DC oyclic unit control: assign to lecal pC
watchdog
Station alias
= 10

Figure 10. EtherCAT slave general settings in CODESYS

6.2.3.5 Other identification methods
EtherCAT master and configuration tools might use following information for EtherCAT slave device

identification. For example, EtherCAT configuration tools might use this information for automatic
ESI file selection for the EtherCAT slave device.

e Vendor ID. In case of OPTEC EtherCAT it is value 144.
e Product Code. By default, OPTEC EtherCAT uses value 17731. The value can be modified.
e Revision Number. By default, OPTEC uses value 1. The value can be modified.

See modification of Product Code and Revision Number in Chapter 6.4 "ESI file selection”.

6.2.4 SETTING THE WATCHDOG

OPTEC EtherCAT supports SM watchdog (SyncManager Watchdog]. The SM watchdog is a timer
which is reset after each successful EtherCAT process data communication. If OPTEC EtherCAT
cannot successfully receive process data within SM watchdog time, then Fieldbus timeout fault
(F53) is activated. See details in Chapter 8.3 "Fieldbus timeout fault (F53)".

OPTEC EtherCAT can be used without SM watchdog time. If SM watchdog time is not defined, then
Fieldbus timeout fault is not activated at all because of interrupted process data communication.

EtherCAT master sets SM watchdog time to EtherCAT slave devices. In a following Example Twin-
CAT sets SM watchdog time 40ms to OPTEC EtherCAT.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Advanced Settngs

Genery Bihendor
Behavior i hncd -
13 Chaychin " ssin
Timeout Settings D Thed bora] Tk Wi Pt
# | Chench Varades b3 of | Bt Frasiera S
¥ | Cheach Product Coda W it W St 1
Chesck Rarvmion Mombes | Pkt albar Conrrmmmic aion Emer
- o Log{omnours: abon Changas
Chesck Saral humibar
Fenal S
@ oF SAFEDR in Canlg Made
Prozicis Duta SAFECR PREDF T

Lina RD{WH matadd of W

rie Cate

¥ inciuda W Stade Bia) ] i Siate
Frama Hapsal Supped o | Iraciaden Acks Addnans
{ipar invabd input Diata
Gepresra reiusie Channely
o iude O Shat Temas
e Oibpie01 Bl
Waihgog

CHI S g o

50101 Wakchdog (Fleg 410h)

| Set SN Wakchaog (Fieg. €200 E i = I e Ilﬂﬂ I

L Carcsl

11903 00

Figure 17. TwinCAT SM Watchdog configuration

6.2.5 SYNC UNIT ASSIGNMENT

Assignment of separate sync units for EtherCAT slave devices is needed in case where automation
system must continue operation even when part of EtherCAT slave devices fails.

Sync unit is a module which defines the process data transfers between EtherCAT master and
EtherCAT slave devices. It ensures that process data is exchanged synchronously and consistently
with all EtherCAT slave devices. If one or more EtherCAT slave devices fails during the process data
transfer, then EtherCAT master stops process control to the whole sync unit segment. In this case
WcState (working counter] of every EtherCAT slave device is set to 1 which means invalid working
counter.

In afollowing TwinCAT example two OPTEC EtherCAT slave devices are assigned into two separated
sync units: Sync unit 1 and Sync unit 2. With this configuration, Sync unit 2 can continue operation
even when one device in Sync unit 1 fails. TwinCAT sync unit configuration can be done from Ether-
CAT master’s Sync Unit Assigment settings.

1

T A ——

Netid 5.9.233404.1 Advanced Setlings...
! Export Configuration File..
I < B
| Sync Unit Assignment ..
| Topolagy...
Fra.. Cmd Addr Len WC  SyncUnit  Cycle(.. Utihzation(. Size/Duration
M0 LRD 09000000 1 4 000

B0 LRW 01000000 26 3 Syncunit1  4.000
o LRW hDi10000 26 3 Syncunit2  4.000

11904 00

Figure 12. TwinCAT Sync Unit Assigment

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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6.3 OPERATION MODE SELECTION

Operation mode defines how EtherCAT master can control the motor and monitor the motor control
status. OPTEC EtherCAT supports following modes:

e Drive Profile means CiA-402 Drive and Motion Control Profile's Velocity mode. This mode is
enabled by default.
e Bypass means VACON specific control mode.

See detailed description of these modes in Chapter 7.3 "Operating modes”.

Operation mode can be selected with three different methods that are described in following chap-
ters. Latest modification is taken into use and currently used setting is stored into Operation mode
parameter. Currently used Operation mode can be seen in Operation mode monitor value
(Chapter 6.1.2 "Option board monitor values”).

NOTE! If EtherCAT master assigns only Bypass specific process data objects and CiA-402 specific
process data objects (RxPDO 0x1600, TxPDO 0x1A00) are not assigned then selecting of Drive Pro-
file is not possible.

NOTE! In CiA-402 Drive Profile mode it is recommended to set AC drive's “Fieldbus min scale” and
“Fieldbus max scale” parameters value to zero. In otherwise RPM scaling does not work properly.
Part of NXP applications contains "Fieldbus min scale” and "Fieldbus max scale” settings. In
APFIFF06 Multipurpose application these parameters can be found from menu P2.9.1 and P2.9.2.
6.3.1 OPERATION MODE SELECTION USING PARAMETER

Operation mode can be selected with AC drive keypad parameter. See details in Chapter 6.1.1 "Op-
tion board parameters”.

6.3.2 OPERATION MODE SELECTION USING COE OBJECT

Operation mode can we selected by writing into 0x6060 CiA-402 Modes of Operation CoE object. See
details in Chapter 7.2.26 "CiA 402 Modes of Operation”.

6.3.3 OPERATION MODE SELECTION USING PDO ASSIGNMENT

Operation mode can we selected with a different PDO assignments. CiA-402 drive profile can be ac-
tivated by assigning CiA-402 specific process data objects in EtherCAT master. Bypass profile can
be activated by assigning only bypass specific process data objects in EtherCAT master.

6.3.3.1 Swithcing to CiA-402 Drive Profile Mode

1 Establish the connection to EtherCAT bus as instructed in Chapter "".

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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In the tree on the left side, select the desired OPTEC Option Board, and select the
'Process data’ tab.

Solution Explarer
G o &=
Search Solution Explorer (Ctrl+

fa] Solution "OPTECL' (1 project)

___Genaral E EtherCa |

Sync Manager:

SM Size Type Fla.

4 gl OPTECL 0 128 Mbx.
b @l sysTEM 1 128 Mbxdn
& MOTION
&l rc 3 30  Inputs
2 4| SAFETY
E C++
4 @yo
4 ¥ Devices PDO Assignment ((1C12):
4 =¥ Device 1 (EtherCAT) [F o600 -
*8 [mage Jt
*® Image-Info . i&;]ﬁﬂ3
b2 SyncUnits [ ox1604
b Inputs (101510 hl
B Outputs Download

[+| PO Assignment
[¥] PDO Configuration

4 W EBox 1 (OPTEC)

11269A_ 00

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

General | EtherCAT | Process Data |Stant | General | EtherCAT | Process Data | Stam,

Sync Manager: Sync Manager.
M Size Typae Fla. M Size Typa Fla_
0 128 Mibx 0 128 Mibx
T — 1 128 Midn
2 34 'DI.IfP 5 A 24 Fa¥ "
3 e 3 34 Inputs

Eae0 I a0 B

|| (b1 602 W b1 A0
| (1603 o | (1403
| (1604 [ e A0
101610 i W1 AT i

11275A 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Make sure that 'PDO Assignment’ and 'PDO Configuration® are selected.

General | EsherCAT | Frocess Data | Siau

Sync Manager.
SM Size Type Fla
0 128 Mbx
1 126  Mbidn
2 M Outp.
3 M Inputs

PDO Assignment ((k1C13)

vf -
o7 D1

7| e 2

+ I 1AD3

D1 AD4

x4

Diownload
¥ | PDO Assignment

¥ | PDO Configuraton

11271A 00

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

@ | @ Lo | | <Local>

el Neplae Restart TwinCAT (Config Mode)

11272A_ 00

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'.

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".

9 Currenly used Operation mode can be seenin Operation mode monitor value. See
Chapter 6.1.2 "Option board monitor values”.

Currently used Operation mode can be read with EtherCAT master from CoE ob-
ject: 0x6061 CiA 402 Modes of Operation Display.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.3.3.2 Swithcing to Bypass mode

1 Establish the connection to EtherCAT bus as instructed in Chapter 6.2.2 "Estab-
lishing connection to OPTEC EtherCAT".

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

Solution Explorer
@ o-a &=
Ctrl+ P

Rl Solution "OPTECT' (1 project)
4 ol orTECY

| General ; EtherCa

Search Solution Explorer Sync Manager.

.SM Size Type Fla.
i 128 Mbx.

b (@l SYSTEM 1 128 Mbxn
i MOTION T
&l ric 3 30  Inputs
& SAFETY
2 E C++
4 &8 yo [
4 "% Devices PDO Assignment ((e1C12):
4 =2 Device 1 (EtherCAT) [Fios1800 =
*® Image v t
*B Image-Info :6;@3
b2 SyncUnits IOx1604
b Inputs Ll x
b Bl Outputs Download
YT [¥] PDO Aszignment
4 W Box 1 (OPTEQ) [ PDO Configuration

—j—reret P DO Mapping
112694 00
Under ‘Inputs’, click to clear the PDO Assignment ‘0xTA00" checkbox. Under "Out-
puts’, click to clear the PDO Assignment ‘0x1600" checkbox.
| General | EmerCAT | Process Data | Stan | General | EmerCAT | Process Data | Stan

Syne Manager. Syne Manager
SM  Size Type Fla.. SM Size Type Fla..
L1} 128 M. 1] 128 Mbx..
e 1 128 Mb:dn
I — —
3 = - TS 3 30 Inputs

PO Assignment (Ix1C12% .
3 (1400 s

=r==
J: 1602 o | e A
| 1603 | D1 AD3
| e 160 Ol 404
o | 1610 ot 1A ot

11270A_00
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Under ‘Download’, make sure that ‘PDO Assignment’ and 'PDO Configuration' are
selected.

General | EtherCAT | Process Data | Stamu

Sync Mana ger.

SM Size Type Fla
0 128 M

1 128 Mibudn

2 M Outp.

3 M Inputs

PDO Assignment ((x1C13)
s -
= Do
ey
 |Dx1A03
Do 1 A4
|1 A
Dewnload
+ | PDO Assignment

¥ | PDO Configuration

11271A 00

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

el engaay Restart TwinCAT (Config Mode)

- @ | @ i | | <Local=

11272A 00
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'.

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".

9 Currenly used Operation mode can be seenin Operation mode monitor value. See
Chapter 6.1.2 "Option board monitor values”.

Currently used Operation mode can be read with EtherCAT master from CoE ob-
ject: 0x6061 CiA 402 Modes of Operation Display.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.4 ESI FILE SELECTION

This chapter tells how the different ESI files can be used with OPTEC EtherCAT. Downloading and
importing of OPTEC EtherCAT ESl files into EtherCAT configuration tool is instructed in
Chapter 6.2.1 "Importing OPTEC EtherCAT ESI files".

EtherCAT configuration tools uses typically Vendor ID, Product Code and Revision Number infor-
mation to select the correct ESI description for the slave device. OPTEC EtherCAT uses following
settings by default.

e Vendor ID: 144

e Product Code: 17731. The value can be modified.

e Revision Number: 1. The value can be modified.
Currently used Product Code and Revision Number can be seen in OPTEC EtherCAT option board’s
monitor values. See details in Chapter 6.1.2 "Option board monitor values”.

With default Product Code and Revision Number settings
OPTEC_VACON_OPTEC_Vxx_yyyymmdd.xml ESI file must be always used. Generic
OPTEC_VACON_OPTEC_Vxx_yyyymmdd.xml ESI file can be used with all applications but it does not
define application specific CoE objects. Application specific ESI files defines own CoE objects for ap-
plication specific data which eases configuration of EtherCAT master.

NOTE! Application specific parameters can be accessed even when ESI file does not does not define
CoE objects for them. See details in Chapter 7.4 "Accessing drive parameters via CoE MailBox".
6.4.1 ESI FILE SELECTION MODE

EtherCAT master can change OPTEC EtherCAT Product Code and Revision Number by writing into
CoE object Ox5FFA4.

-1 BFF4:0 ES5l File Selection Mode RO =3«
S5FF401  Selection Mode RWwW 0x0000 (0)
5FF4:02  Static Product Code RwW Ox00000000 ()
5FF4:03  Static Revision Number RW Dx0000 (0)
94564_00

Figure 13. CiA-402 process data from AC drive

Selection Mode (0x5FF4:1) defines currently used ESl file selection mode. Default value is 0 (OFF).
Content of Static Product Code (0x5FF4:2) and Static Revision Number (0x5FF4:3) fields is used only
when "Static” ESI file selection mode is used.

Table 19. ESI file selection mode

Mode Value Description
OFF 0 Automatic generation is switched off. The product code is set to the
default value 0x4543 and the revision number is set to 1.
. Product Code and Revision Number are generated by using informa-
Automatic 1 : . . T
tion about the drive and the currently running application.
Static 2 Product Code and Revision Number defined by Static Product Code

(Ox5FF4:2) and Static Revision Number (0x5FF4:3) are used.

After writing new settings to 0x5FF4 CoE object OPTEC EtherCAT must be moved from INIT state to
PREOP state for the change to take effect. This operation can be done with EtherCAT master or
EtherCAT configuration tool, for example with Beckhoff TwinCAT.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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NOTE! If EtherCAT master or configuration tool uses Product Code and/or Revision Number for
EtherCAT slave device identification, then OPTEC EtherCAT must be scanned again in EtherCAT
master or configuration tool. See Chapter 6.2.2 "Establishing connection to OPTEC EtherCAT".

NOTE! Product Code and Revision Number are stored into EtherCAT slave device's EtherCAT EE-
PROM. They are not stored into AC drive parameter storage and parameter backup. This means:

e Product Code and Revision Number are not reset with AC drive factory reset
e Product Code and Revision Number are not restored from AC drive parameter backup

6.4.1.1 OFF mode

In OFF mode OPTEC EtherCAT uses Product Code 17731 (0x4543) and Revision Number 1 which
means that generic OPTEC_VACON_OPTEC_Vxx_yyyymmdd.xml ESI file shall be always used.

6.4.1.2 Automatic mode

In the automatic mode, the OPTEC board generates a unique product code. The generated product
code together with the revision number is 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.

OPTEC EtherCAT option board’s Product Code and Revision Number can be seen from the monitor
values (Chapter 6.1.2 "Option board monitor values”). Another possibility is to scan EtherCAT net-
work with EtherCAT configuration tool's scanning functionality which usually shows Product Code
and Revision Number of found EtherCAT slave devices.

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

low:
OFTECL & X
General | EtherCAT | Process Data | Starup | CoE - Online | Qnline
Update List | Auto Update | Single Update Show Offline Data
Advanced...
Add to Startup... ] Online Data Medule OD (AcE Pertk: 0
Index MName Flags Value Linit
1004 Manufacturer Software Version RO 30
= 10180 Identity Object RO >4 <
1018:01 VendorID RO 000000020 (144)
1018:02 Product Code RO 050114008 (1343307784)
1018:03 Revision Mumber RO (00000015 (21)
1018:04 Serial Number RO (xE38294F0 (1401066736)
= 1600:0 15t Receive PDO Maooina RO »De
9458A 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 20. Calculating the product code for devices in the V20 and V100 family

Bits Description
Drive family Value Description
31-24 V20 Ox43 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.

Table 21. 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
F 1
12-10 Category BR >
EN 3
E 4
Q 5
C 6
S 7
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, FO01.

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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 :“'5;::="¥¥">
<Type ProductCode="§x00001234" RevisionNo="#x0321">M¥_STATIC DEVICE_TYPE</Type>
<Name - LcId= 2n51 >MY_STATIC DEVICE</Name:>

9457A 00

6.4.1.3 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 Ei:}':=L;'~_="IY"}
<Type Fr etCode="§x00001234" RevisionNo="§=x0321" >M¥ STATIC DEVICE_ TYPE</Type>
<Name - LcId 'EDST"}HY STATIC | DE?IEEfahawe3

9460A_00

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

=l BFF4:0 ES| File Selection Maode EH:I ¥ 3_<
[EFF4.01_ Gelection Made P OFF [0 ]
BFF4:02  Static Product Code R 00000000 [0
BFF4:03  Static Revision Mumber Riaf 0000 (1)

9459

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

- BFF4:0 E5S| File Selection Mode RO »ag
BFF4:01 SEIectiEn Muu:le_ EIW aOFF [0
5FF4:IIIE Static Praduct Cade R 0000071 234 [4560)
ior Mumber P 00321 (207
9462
Change the selection mode to Static and rescan the network.
= AFF40 ES| File Selecton Mode EII:I *ag
[SFF&0T_ Selection Made A/ Sietic [2) |
BFF4:02  Static Product Code Fad 000007234 [4660)
BFF4:03  Static Revizior Mumber Hiaf =027 [801]
9463
6.5 CONTROLLING THE MOTOR

Controlling of the motor via OPTEC EtherCAT is instructed in this chapter. In this example basic
PDO mapping is used. See detailed description of PDO mapping in Chapter 7.2 "Data Object De-
scriptions”.

Before running the motor, do the following checks:

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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1. Check that field bus control is enabled in AC drive. Enabling of field bus control in a different VA-
CON® AC drives is described in Chapter 12 "APPENDIX D - FIELDBUS PARAMETRISATION".

2. Check that OPTEC EtherCAT is on Operational state.

OPTEC1 + X

General | EtherCAT | Process Data | Starup | CoE - Online | Online

State Machine

Init : Euoﬁt’sp
: g Current State: OF
Pre-Op | Safe-Op
p— gy Requested State: P
Dp | Clear Error

11905 00

Figure 14. Online view in TwinCAT

NOTE! If motor is started in Operational state and EtherCAT master commands OPTEC EtherCAT
into other state, then OPTEC EtherCAT activates Fieldbus fault because process data transfer from
EtherCAT master to OPTEC EtherCAT is stopped and motor control is not anymore possible.

e See EtherCAT state machine states in chapter OPTEC EtherCAT - General
e See Fieldbus fault in Chapter 8.3 "Fieldbus timeout fault (F53)"

6.5.1 CONTROLLING IN CiA-402 DRIVE PROFILE MODE

AC drive motor control mode is usually set to "Speed control” when using CiA-402 Drive Profile
mode.

In VACON® 100 AC drives motor control mode can be changed with parameter P.3.1.2.1 Control
Mode -> select "OL Speed Ctrl".

In VACON® NXP AC drive this setting depends from application. In case of following applications:

e APFIFF06 Multipurpose application: P2.6.1 Motor Ctrl Mode -> select "OL SpeedCont”
e APFIFF08 Advanced application: P2.8.1 Motor Ctrl Mode -> select "OL SpeedCont”

EtherCAT master can control the motor by writing into two process data objects.

e CiA 402 Control Word
e CiA 402 vl Target Velocity

EtherCAT master can monitor the motor status by reading two process data objects:

e CiA 402 Status Word
e CiA 402 Velocity Actual

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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4 | Box 1 (OPTEC)
¥ 1st Transmit PDO Mappin

¥ CiA 402 Status Word
# CiA 402 vl Velocity Actual

2nd Transmit PDO Mapping
3rd Transmit PDO Mapping
4th Transmit PDO Mapping
17th Transmit PDO Mapping

L Y T T T

- CiA 402 Control Word
- CiA 402 vl Target Velocity

2nd Receive PDO Mapping
11906_00

Figure 15. CiA-402 specific process data objects

In the following Beckhoff TwinCAT example EtherCAT master sets the motor into running state with
target velocity 0x100. EtherCAT master writes following values into CiA-402 process data objects.

OPTEC1

Name Online Type Size »Ad.. InfO. UserlD

- CiA 402 Control Word 0 UINT 20 39.0 Out.. 0

E-CiA 402 vl Target Velacity 0 INT 20 410 Out. 0
11907_00

Figure 16. CiA-402 specific process data to AC drive

Table 22. Motor to run state in CiA-402 Drive Profile mode
Step Write to Value Description

1 CiA 402 Control Word 0x80 Request reset of active faults from AC drive
Motor start to run with target velocity 0x100 after CiA-
2 | CiA 402 vl Target Velocity| 0x100 402 state machine goes to "Operational enabled”
state.

3 CiA 402 Control Word 0x06 CiA-402 State machine to "Ready to switch on” state
CiA-402 State machine to "Operation enabled” state.

4 CiA 402 Control Word OxOF | Motor starts to run with target speed defined by Tar-
get Velocity.

EtherCAT master can read motor control status from CiA-402 Status Word process data object. Ac-
tual velocity can be read from CiA-402 vl Velocity Actual object.

& X

Mame Cnline Type Size  =Ad. InfO. UserlD

# CiA 402 Status Word w0637 UINT 2.0 390 Input 0

1 CiA 402 vl Velocity Actual Ox0100 INT 20 41.0 Input 0
11908 00

Figure 17. CiA-402 specific process data from AC drive

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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CiA-402 state machine, control word, status word and other details are explained in chapter 7.3 Op-
erating modes.

6.5.2 CONTROLLING IN BYyPAass MODE
AC drive motor control mode is usually set to "Frequency control” when using Bypass mode.

In VACON® 100 AC drives motor control mode can be changed with parameter P.3.1.2.1 Control
Mode -> select "Frequency Ctrl".

In VACON® NXP this setting depends from application. In case of following applications:

e APFIFF06 Multipurpose application: P2.6.1 Motor Ctrl Mode -> select "Freq Control”
e APFIFF08 Advanced application: P2.8.1 Motor Ctrl Mode -> select "Freq Control”

EtherCAT master can control the motor by writing into three process data objects. Bypass General
Control Word content is application specific. All applications do not require usage of General Con-
trol Word. In this case content of this process data item is just ignored in AC drive.

e Bypass Fixed Control Word
e Bypass General Control Word
e Bypass Speed Setpoint Value

EtherCAT master can monitor the motor status by reading three process data objects. All applica-
tions do not require usage of General Status Word. In this case content of this process data item can
be just ignored in EtherCAT master.

e Bypass Fixed Status Word
e Bypass General Status Word
e Bypass Speed Actual Value

4 W Box 1 (OPTEC)

2nd Transmit PDO Mapping
3rd Transmit PDO Mapping
4th Transmit PDO Mapping
5th Transmit PDO Mapping
17th Transmit PDO Mappin

e v T T T

#| Bypass Fixed Status Word
¥ Bypass General Status Word
#| Bypass Speed Actual Value
2nd Receive PDO Mapping
B 3rd Receive PDO Mapping
B 4th Receive PDO Mapping
B 5th Receive PDO Mapping
17th Receive PDO Mappi
B+ Bypass Fixed Control Word
B+ Bypass General Control Word

K- Bypass Speed Setpoint Value
WirStata

L Vv T T T

11909 00

Figure 18. Bypass specific process data objects
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In the following Beckhoff TwinCAT example EtherCAT master sets the motor into running state with
Speed setpoint value 2000. EtherCAT master writes following values into Bypass process data ob-
jects.

Mame Online  Type Size  =Ad. InfO. UserID Linked to
E- Bypass Fixed Control Word ] UINT 2.0 710 Out.. 0
- Bypass General Control Waord ] UINT 20 730 Cut.. 0
B+ Bypass Speed Setpoint Value ] UINT 2.0 750 Qut.. 0
11910 00

Figure 19. Bypass specific process data to AC drive

Table 23. Motor to run state in Bypass mode

Step Write to Value Description
1 Bypass Fixed Control Word 0x04 Request reset of active faults from AC drive
. Target frequency is 20% from frequency range
3 Bypass S\?;lii Setpoint 2000 defined by MinimumFrequency and Maxi-

mumFrequency parameters.

Switch AC drive to RUN mode. Motor starts to

2 Bypass Fixed Control Word 0x01 run with target frequency defined by Bypass
Speed Setpoint Value.

EtherCAT master can read motor control status from Bypass Status Word data objects. Actual
speed can be read from Bypass Speed Actual Value.

MName Online  Type Size =Ad. InfO_ UserlD Linked to
# Bypass Fixed Status Word 35 UINT 20 710 Input 0
# Bypass General Status Word 32771 UINT 20 730 Input 0
# Bypass Speed Actual Value 2000 UINT 20 75.0 Input 0
11911 00

Figure 20. CiA-402 process data from AC drive

Bypass control word, status word and other details are explained in Chapter 7.3 "Operating modes".

6.5.3 CONTROLLING THE MOTOR WITH CODESYS V3.Xx

Previous chapters instructed VACON® drive configuration and controlling the motor by using Twin-
CAT configuration tool. In case of CODESYS, the process data mapping can be done in EtherCAT
slave device's Process data view.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Figure 21. Process data view in CODESYS

Step 1. Select "EtherCAT I/0 Mapping” from EtherCAT slave device's menu tree to change "Always
update variable” settings. Then select "Enabled 1 (use bus cycle task if not used in any task]".

Always update variables: |useparemdevice sefting e

Lise parent device setting

11913 00
Figure 22. l/0 data update settings in CODESYS

Step 2. Select CODESYS program’s menu bar "Online” -> “Login” to login into system.
If CODESYS asks about downloading the change to the application, then select download option. Af-
ter this changed configuration settings are taken into use in CODESYS virtual EtherCAT master.

W TestProject.project” - CODESYS

Ele Edit Yew Project Buid | Onine Debug  Tools MWindow Help

i-ﬁmnb AtFs op

Cirl4Fg

=]

Log

11914 00
Figure 23. Login into system in CODESYS

Step 3. Click Start button to start communication.
® TestProject.project” - CODESYS
ile Edit View Project Build Ornine Debug Tools Window Help

AERIE| o o #h 0L IR |- O 'ﬁ#i-ﬁ;
Start [F5)
11915 00

Figure 24. Start system in CODESYS
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EtherCAT master have now connection to OPTEC EtherCAT. Process data values transferred be-
tween EtherCAT master and OPTEC EtherCAT can be seen in EtherCAT I/0 Mapping page.

J ESwrl AT Master 1 Drvice _I FTIC

Tariag FEamaien

11916_00
Figure 25. EtherCAT l/0 mapping in CODESYS

6.5.3.1 Controlling in CiA-402 Drive Profile mode with CODESYS

Ensure that OPTEC EtherCAT is in CiA-402 Drive Profile mode. See Chapter 6.3 "Operation mode
selection”.

In the following Beckhoff TwinCAT example EtherCAT master sets the motor into running state with
target velocity 200. New values are written into “Prepared Value field". New values are taken into
use by pressing Ctrl + F7. After that the values are shown in Current value column.

ACE -_j OPTEC x
Find Filter Show all
Variable Mapping  Channel Address Type Current Value Prepared Value
t Mg Ci#\ 402 Confrol Word HOWO uMar 0 6
= "y Cigy 402 Wl Target Velogty w1 INT 0 Fatll D:

11917 00
Figure 26. CiA-402 Drive Profile commands in CODESYS

Table 24. Motor to run state in CiA-402 Drive Profile mode in CODESYS

Step Write to: Value Description
1 CiA 402 Control Word 128 (0x80) | Request reset of active faults from AC drive
Motor start to run with target velocity 200
2 CiA 402 vl Target Velocity | 200 (0xC8) | after CiA-402 state machine goes to "Oper-

ational enabled” state.
CiA-402 State machine to "Ready to switch

3 CiA 402 Control Word 6 (0x06) "
on" state
CiA-402 State machine to "Operation
4 CiA 402 Control Word 15 (0x0F) enabled” state. Motor starts to run with

speed defined by Target Velocity.

After this motor starts to run. "CiA 402 Status Word™ and "CiA 402 vl Actual Velocity” can be moni-
tored from CODESYS.

6.5.3.2 Controlling in Bypass mode with CODESYS
Ensure that OPTEC EtherCAT is in Bypass mode. See Chapter 6.3 "Operation mode selection™.

In the following Beckhoff TwinCAT example EtherCAT master sets the motor into running state with
Speed setpoint value 1000. New values are written into "Prepared Value field”. New values are tak-
en into use by pressing Ctrl + F7. After that the values are shown in Current value column.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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ol Eypass Foed Control Word TOW 10 UINT ]
*- T Bypass General Contral Word SR 11 UINT o
- Bypass Speed Setpont Vale W12 u ] 1000

11918 00

Figure 27. Bypass mode commands in CODESYS

Table 25. Motor to run state in Bypass mode in CODESYS

Write to: Description

Bypass Fixed Control

Word 4 (0x04) Request reset of active faults from AC drive

1 o)
Bypass Speed Setpoint 1000 Target frequency is 10% from frequency range

2 Value (0x3ES8) defined by MinimumFrequency and Maximum-
Frequency parameters.

Bvpass Fixed Control Switch AC drive to RUN mode. Motor starts to run

3 yP 1 (0x01) | with frequency defined by Bypass Speed Setpoint

Word Value.

After this motor starts to run. Following status process values can be monitored in CODESYS:

e Bypass Fixed Status Word
e Bypass General Status Word
e Bypass Speed Actual Value

6.6 VACON® PC-TooLs
With VACON® PC-tools it is possible to do following operations for OPTEC EtherCAT:

e Update firmware into OPTEC EtherCAT option board
e Set parameters for OPTEC EtherCAT
e Read monitor values of OPTEC EtherCAT

6.6.1 PC TOOL SUPPORT

This table describes what PC tools are supported in each AC drive type. The connection type "serial”
means a direct serial connection to the AC drive. The connection type "Ethernet” means that Ether-
net connection is supported by using for example via VACON® 100 inbuild Ethernet interface or via
OPTE9 Dual Port Ethernet option board. OPTEC EtherCAT does not support at a moment Ethernet
over EtherCAT (EoE).

Table 26.

VACON® 100 family VACON® NXS/NXP VACON® 20 family

VACON® Loader X X X
VACON® Live X x* X
NCIPConfig Not used with OPTEC EtherCAT
NCDrive X x*
NCLoad Not used with OPTEC EtherCAT

* OPTEC EtherCAT does not support at a moment Ethernet over EtherCAT (EoE).

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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6.6.2 OPTEC OPTION BOARD FIRMWARE UPDATE WITH VACON® LoADER
You can update OPTEC EtherCAT firmware with VACON® Loader PC-tool. You need to have:

e PC with VACON® Loader installed

e VACON® AC drive in which OPTEC EtherCAT option board is installed

e Serial cable:

- VACON® NXP is connected to PC with RS232 serial cable which is connected from PC to
VACON® NXP control unit’s 9-pin DSUB connector (female). If PC does not contain RS232
serial port, then USB - R5232 converter device is needed between PC and VACON® NXP
control.

- VACON® 100 and VACON® 20 are connected to PC with VACON® Serial Cable.

The VACON® Loader can be downloaded from https://www.danfoss.com/en/service—and—sugport/
-> Downloads -> Software -> select “Drives” as Business unit. It is bundled with the VACON™ Live
software package. After starting the installation program, follow the on-screen instructions.

The OPTEC EtherCAT firmware can be downloaded from https://www.danfoss.com/en/service-
and-support/ -> Software -> select “Drives” as Business unit -> Fieldbus firmware.

To update the option board firmware, follow the steps below.

NOTE! With VACON® 20, the baud rate 9600 must be used. With VACON® 20 X and VACON® 20 CP,
the following baud rates are supported: 9600, 19200, 38400 or 57600. With VACON® 100 and VA-
CON® NXP drives VACON® Loader selects a correct baud rate automatically.

Step 1: Connect your PC to the controller by using the serial cable.

Then select the firmware file which you want to load to the option board and double click it. This
starts the VACON® Loader software. You can also start the program from the Windows Start menu.
In this case, select the firmware file using the "Browse"-button.

B4 vacon Loader 1.1.15.0 | (E]
File Tools Help
#
....... - M
Select file.
Fille:

ChProjects\WACON_OPTEC_PW0128W003 wex

Browse...

File: C\Prajects\WACON_OPTEC_PWOLZEV002 vcx

[ _het- ]

BoModo

11919 00

Figure 28. VA CON® Loader: File selection

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Step 2: Press 'next’ and wait for the loader to find the network drives.

Then select a drive from the list and press ‘Connect to Selected'.

Searching for connected drives. E
Dirive Mame Drive Type Brand Media Port Device
MXF Vacon NXP  Vacon Serial COME COMG: USE Senial Port (COME)
[ Goa |
11920 00

Figure 29. VA CON® Loader: Connecting to drive

Step 3: Select the modules to be updated, press ‘'next’ and wait until the operation is finished.

' '
B 22 done - VACON Loader 1.1.15.0 PE
File Tools Help
Sl ~ Dyl
Loading "VACON_OPTEC_FWO0128V003 vex" 2% done
Loading module 2/9.
n
File: C\Projects\WACON_CPTEC_PWO128V003vox
Connected to drive.
Type: Vacon NXP. Name: NXP, Brand: Vacon, Media: Serial,
Port: COME, Device: COME: LISB Serial Port (COME)
QoMo
.
11921 00

Figure 30. VAC ON® Loader: Firmware loading

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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B4 vACON Loader 1.1.15.0

File Tools Help

Files loade
0 Files loaded. Clase applcation?

All modules lof
-——4- L_.+,...‘

Yes o

File: C\Projects\WACON_OPTEC_FWO128V003.vex
Connected to drive.

Type: Vacon NXP, Mame: NXP, Brand: Vacon, Media: Senal,
Port: COME, Device: COME: USE Serial Port ([COME)

Qofoliz

r,

11922 00
Figure 31.VA CON® Loader: Loading is finished

6.6.3 PC TooLs FOR VHCON® NXP: NCDRIVE

You can configure the VACON® NXP AC drive and OPTEC EtherCAT parameters with the NCDrive
PC-tool. You need to have:

e PC with NCDrive installed

o VACON® NXP drive

e In case of Serial connection:

- If PC contains R5232 serial port, then connect the serial cable from PC to VACON® NXP con-
trol unit's 9-pin DSUB connector (female).

- If PC does not contain RS232 serial port, then USB - RS232 converter device is needed

between PC and VACON® NXP control.
e In case of Ethernet connection:
- Ethernet cable which is connected to option board's Ethernet interface.

- VACON® NXP requires option board supporting Ethernet communication. For example,
OPTE9 Dual Port Ethernet option board.

The NCDrive can be downloaded from https://www.danfoss.com/en/service-and-support/ ->
Downloads -> Software -> select “Drives” as Business unit. After starting the installation program,
follow the on-screen instructions.

Once the program is installed successfully, you can launch it by selecting it in the Windows Start
menu. Select Help --> Contents if you want more information about the software features.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.6.3.1 NCDrive Serial communication settings
Connect your PC to the controller by using the USB/RS485 cable.

Select Tools -> Options... -> Communication tab. Then define settings for your USB - RS232 adapter

File Edit View Drive | Tools ] Window Help

Ojee|w] = " OMFUME  F OFFLNE BE-a A6 Esl=EY) -0l E

11923 00

Figure 32. NCDrive: Serial communication settings

6.6.3.2 NCDrive Ethernet communication settings
For NCDrive Ethernet connection you need to have:

e Working Ethernet connection between PC and AC drive
* NCDrive is parametrized to use Ethernet connection

See instructions from Ethernet option board manual. Option board manuals can be downloaded
from https://www.danfoss.com/en/service-and-support/ -> Documentation -> Select “Drives” as
Business unit -> Select “"VACON Option Boards” as Product Series.

6.6.3.3 Connecting to NCDrive

Press the "ON-LINE" button. The NCDrive will connect to the drive and start loading parameter in-
formation.

[E] vAcON NCDriv
File Edit View Drive Tools Window Help
D|w|E| &  ONLUNE] @ [OFFLINE

11924 Q0
Figure 33. NCDrive: Going online
£5 : VACON NCDrive e
Initializing... 344,502
11925 00 |

Figure 34. NCDrive: Loading information from the drive

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/




COMMISSIONING VACON ® 79

To change the option board settings, navigate to the "M 7 Expander boards” menu and select the
slot in which OPTEC EtherCAT is connected to. It is possible to change parameters defined in
Chapter 6.1 "AC drive and OPTEC EtherCAT option board parametrization”.

: VACON NCDrive - C:WCEngiMimﬁum\Gem

File Edit View Drive Tools Window Help
D =E S @ ON-LINE

B3 . Parameter Window

—

Compare... |
=3 Advanced
= Main Menu
- M 1 Monitor
®- M2 Parameters
® M 3 Kevpad Contral
[ M 4 Active Faults
(23 b 5 Fault History
@ 03 M6 System Menu___
B 3{M 7 Expander boards|
=G
BGr.2
B2G23
G774
= G 75 EOPTEC

11926 00

Figure 35. NCDrive: Parameter menu

6.6.4 PC TooLs FOR VHCON® 100 AND VHCON® 20: VHCON® LIVE

You can configure the VACON® 100 AC drives, VACON® 20 AC drives and OPTEC EtherCAT param-
eters with the VACON® Live PC-tool. Also monitor values of these devices can be read with VACON®
Live. You need to have:

e PC with VACON® Live installed

e VACON® 100 or VACON® 20 AC drive
e |n case of Serial connection:

- VACON® Serial Cable (USB - Serial cable) which is connected from PC to AC drive control
unit.

- In case of VACON® 20 also MCA (Micro Communications Adapter) is required. This adapter is

not needed in case of VACON® 20 X / CP.
e |n case of Ethernet connection:
- Ethernet cable which is connected to AC drive's Ethernet interface.

- In case of VACON® 100 it is possible to use inbuild Ethernet connection or Ethernet option
board (for example OPTE9 Dual Port Ethernet).

NOTE! VACON® 20, VACON® 20 X and VACON® 20 Cold Plate do not support VACON® Live connec-
tion over Ethernet.

The VACON® Live can be downloaded from https://www.danfoss.com/en/service-and-support/ ->
Downloads -> Software -> select “Drives” as Business unit. After starting the installation program,
follow the on-screen instructions.

Once the program is installed successfully, you can launch it by selecting it in the Windows Start
menu. Select Help --> Contents if you want more information about the software features.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.6.4.1 VACON® Live Serial communication settings
Step 1: Connect your PC to VACON® AC drive with VACON® Serial Cable.

Step 2: Start VACON® Live. When the program starts, it asks "Select startup mode”. Select “"Online”
startup mode. After this the program scans compatible drives.

[l
L

Select startup mode:

| Online ||  oOffine |

11927 00
Figure 36. VACON® Live: To online mode

Step 2b: If VACON® Live cannot find your AC drive then ensure that "Serial / Ethernet” or "Serial"
is selected. After that press "Scan”.

i B’
{.:] Communication settings ﬁ

Basic settings

Media: serial f Ethernet -

_ . N Scan
Senal / Ethernet
Ethernet
Serial

Detailed settings

Cancel

—
11928 00

Figure 37. VAC ON® Live: Communication settings

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Step 3: After successful scanning VACON® Live shows the drive in connected drives window. Select
the drive and press "Connected to Selected”. After this VACON® Live reads parameter and monitor
value tree from the drive.

Searching for connected drives. ;';,‘3-

Drive Name Crive Type Brand Media Port /[P Device / MAC
Vacon 100 Vacon Senal COM4 COM4: Silicon Labs CP210x USE to UAF

Refresh . Cancel | Connect to Seleﬁed i
J " ]

11929 00

Figure 38. VAC ON® Live: Communication settings

6.6.4.2 VACON® Live Ethernet communication settings
For VACON® Live Ethernet connection you need to have:

e Working Ethernet connection between PC and AC drive

o VACON® Liveis parametrized to use Ethernet connection

See instructions from VACON® 100 Modbus, PROFINET |0, Ethernet/IP, BACnet or OPTE9 Dual Port
Ethernet option board manual. Manuals can be downloaded from https://www.danfoss.com/en/
service-and-support/ -> Documentation -> Select “Drives” as Business unit -> Select “VACON Op-
tion Boards” as Product Series.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.6.4.3 OPTEC EtherCAT parameters in VACON Live

OPTEC EtherCAT parameters and monitor values can be found from 5. 1/0 and Hardware" menu.
With VACON® Live it is possible to modify OPTEC EtherCAT parameters and view monitor values.
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Figure 39. VACON® Live: OPTEC EtherCAT parameters.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 40. Communication between EtherCAT bus and VAC ON® drive

CONTROL BOARD
i i

CANopen Process Data

Application

i i

Object Dictionary %
o
(@]
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 9 "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 17 for more details.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/




VACON ©® 84 ETHERCAT

Table 27. All data objects

SuIITi?\):ex Name Type R/W Description
General Parameters
1000 - Device type UINT32 RO
1001 - Error register UINT8 RO
1008 - Manufacturer Device Name STRING5 RO
1009 - Manufacturer Hardware Version STRING3 RO
100A - Manufacturer Software Version STRINGS8 RO
See Chapter 9 for description
1018 0 Identity Object Group RO
01 Vendor ID UINT32 RO
02 Product Code UINT32 RO
03 Revision Number UINT32 RO
04 Serial Number UINT32 RO
Receive PDO Mapping Parameters

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 27. All data objects

Sulsi’if\):i:ex Name Type R/W Description
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

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
09 | 0 | anRecoweP0Mappng | Growp | RO | [ENOCAT process dnsciecte o,

01 Drive Process Data In 9 UINT32 RO

02 Drive Process Data In 10 UINT32 RO

03 Drive Process Data In 11 UINT32 RO

04 Drive Process Data In 12 UINT32 RO
1604 0 5th Receive PDO Mapping Group RO

01 Drive Process Data In 13 UINT32 RO

02 Drive Process Data In 14 UINT32 RO

03 Drive Process Data In 15 UINT32 RO

04 Drive Process Data In 16 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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Table 27. 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
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
03 | 0 | anTnemipbOMappng | G | RO | et areessdaa et o
01 Drive Process Data out 9 UINT32 RO
02 Drive Process Data out 10 UINT32 RO
03 Drive Process Data out 11 UINT32 RO
04 Drive Process Data out 12 UINT32 RO
1A04 0 5th Transmit PDO Mapping Group RO
01 Drive Process Data out 13 UINT32 RO
02 Drive Process Data out 14 UINT32 RO
03 Drive Process Data out 15 UINT32 RO
04 Drive Process Data out 16 UINT32 RO
1A10 0 17th 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 Receive PDO Mapping 1 UINT16 RW
02 Receive PDO Mapping 2 UINT16 RW
Assign of EtherCAT process data objects
03 Receive PDO Mapping 3 UINT16 RW that are transferred from EtherCAT
04 Receive PDO Mapping 4 UINT16 RW master to OPTEC EtherCAT
05 Receive PDO Mapping 5 UINT16 RW
Receive PDO Mapping 6 UINT16 RW

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 27. All data objects

Sulsi’if\):i:ex Name Type R/W Description
1C13 0 TxPDO assign Group RW
01 Transmit PDO Mapping 1 UINT16 RW
02 Transmit PDO Mapping 2 UINT16 RW

Assign of EtherCAT process data objects
03 Transmit PDO Mapping 3 UINT16 RW that are transferred from OPTEC
EtherCAT to EtherCAT master

04 Transmit PDO Mapping 4 UINT16 RW
05 Transmit PDO Mapping 5 UINT16 RW
06 Transmit PDO Mapping 6 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 parameter Group RO
01 Sync mode UINT16 RW Current input sync mode
04 Sync modes supported UINT16 RO Supported input sync modes

Dynamic Manufacturer Specific Parameter Area

Chapter 7.4 "Accessing drive

2000 - First application specific object - - parameters via CoE MailBox"

Chapter 7.4 "Accessing drive

SEFF - Last application specific object - - parameters via CoE MailBox"

Static Manufacturer Specific Parameters

5FF2 - Drive System Time UINT32 RW Time in Unix format
5FF3 0 Drive Information Group RO

01 Drive Serial Number STRING20 RO Serial number

02 Drive Name STRING40 RW VACON® 100 drive name
SFF4 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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Table 27. All data objects

Sulsi’i::i:ex Name Type R/W Description
S5FF6 0 Trip Operating Time Group RO
01 Years UINT16 RO Trip operating years
02 Days UINT16 RO Trip operating days
03 Hours UINT16 RO Trip operating hours
04 Minutes UINT16 RO Trip operating minutes
05 Seconds UINT16 RO Trip operating seconds
06 Total seconds UINT32 RO Total trip operating seconds
07 Reset Trip Operating Time UINT16 RW Reset Trip Operating Time
SFF7 0 Operating Time Group RO
01 Years UINT16 RO Operating years
02 Days UINT16 RO Operating days
03 Hours UINT16 RO Operating hours
04 Minutes UINT16 RO Operating minutes
05 Seconds UINT16 RO Operating seconds
06 Total seconds UINT32 RO Total operating seconds
S5FF8 0 ParReadCoE Group RO Parameter channel read
01 ParReadID UINT16 RW Read ID
02 ParReadIDValue UINT32 RO Read value
03 ParReadSeqNo UINT16 RO Read sequence number
04 ParReadIDStatus INT16 RO Read status
SFF9 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 INT16 RO Write status
SFFA 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
5FFB 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
SFFC - Bypass Speed Setpoint Value UINT16 RW Bypass speed control
SFFD - Bypass Speed Actual Value UINT16 RO Bypass actual speed

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 27. All data objects

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

5FFE 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
05 Drive Process Data In 5 UINT16 RO
06 Drive Process Data In 6 UINT16 RO
07 Drive Process Data In 7 UINT16 RO
% | DrweProcesDeaine | UNTI | 0| AEplcatn sacc cess i o
09 Drive Process Data In 9 UINT16 RO
10 Drive Process Data In 10 UINT16 RO
1 Drive Process Data In 11 UINT16 RO
12 Drive Process Data In 12 UINT16 RO
13 Drive Process Data In 13 UINT16 RO
14 Drive Process Data In 14 UINT16 RO
15 Drive Process Data In 15 UINT16 RO
16 Drive Process Data In 16 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
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 UINTI6 | Ro | ‘hPication speclic process data from
09 Drive Process Data Out 9 UINT16 RO
10 Drive Process Data Out 10 UINT16 RO
1 Drive Process Data Out 11 UINT16 RO
12 Drive Process Data Out 12 UINT16 RO
13 Drive Process Data Out 13 UINT16 RO
14 Drive Process Data Out 14 UINT16 RO
15 Drive Process Data Out 15 UINT16 RO
16 Drive Process Data Out 16 UINT16 RO

CiA-402 Parameters

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Table 27. All data objects

Sullr)‘f'if\):i:ex Name Type R/W Description
6040 CiA 402 Control Word UINT16 RW Control CiA-402 State Machine
6041 CiA 402 Status Word UINT16 RO Current CiA-402 state
6042 CiA 402 vl Target Velocity INT16 RW RPM-speed request
6043 - CiA 402 vl Velocity Demand INT16 RO Ramp generator output scaled into RPM
6044 - CiA 402 vl Velocity Actual INT16 RO Current RPM-speed
6046 0 CiA 402 vl Velocity Min Max Amount Group RO
01 CiA 402 vl Velocity Min Amount UINT32 RW Minimum RPM-speed
02 CiA 402 vl Velocity Max Amount UINT32 RW Maximum RPM-speed
6048 0 CiA 402 vl Velocity Acceleration Group RO Slope of the acceleration ramp
01 CiA 402 vl Velocity Delta Speed UINT32 RW
02 CiA 402 vl Velocity Delta Time UINT16 RW
6049 0 CiA 402 vl Velocity Deceleration Group RO Slope of the deceleration ramp
01 CiA 402 vl Velocity Delta Speed UINT32 RW
02 CiA 402 vl Velocity Delta Time UINT16 RW
6060 - Modes of Operation INT8 RW Select operate mode
6061 - CiA 402 Modes Of Operation Display INT8 RO Current CiA-402 operation mode
6502 CiA 402 Supported Drive Modes UINT32 RO Supported CiA-402 drive
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 28. Legend of Data Object description table

Name of the Data Object

PDO Index CoE Index Valid in Mode

States the OPTEC Option
Board mode in which data
_ of this object is valid: States the access right of
.Proce.ss data ije.Ct CoE MailBoxindex| * Bypass=Dataisvalid |this data object:
index if the objectis | = .\ "\ g when OPTEC is in * R =Data object is
mapped to the pro- data obiect Bypass mode Read-Only
cess data. Ject. e CiA-402 = Data is valid e RW = Data object is
when OPTEC is in Writable and Readable
CiA402 Drive Profile
Mode

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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7.2.1 RXPDO ASSIGN

The RxPDO assign object is used to select the process data objects that are transmitted from Ether-
CAT master to OPTEC EtherCAT. In OPTEC EtherCAT all these indices are fixed, meaning that pro-
cess data object’s internal content cannot be modified in EtherCAT bus level.

In case of CiA-402 Drive Profile mode:

e Assigning of following RxPDO objects is mandatory: 0x1600, 0x1601, 0x1602, 0x1610
e Assigning of following RxPDO objects is optional: 0x1603, 0x1604
In case of Bypass mode:

e Assigning of following RxPDO objects is mandatory: 0x1601, 0x1602, 0x1610
e Assigning of following RxPDO objects is optional: 0x1603, 0x1604
* Assigning of following RxPDO objects is not required: 0x1600

NOTE! Enabling and disabling of 0x1600 CiA-402 specific process data object changes Operation
mode of OPTEC EtherCAT. See details in Chapter 6.3.3 "Operation mode selection using PDO as-
signment”.

Each of following RxPDOs contains four (4) process data items: 0x1601, 0x1602, 0x1603 and 0x1604.
For example, 0x01601 2nd Receive PDO Mapping contains following process data items:

Drive Process Data In 1
Drive Process Data In 2
Drive Process Data In 3
Drive Process Data In 4

AlLLVACON® AC drives supports eight (8] receive process data items. Using of 9-16 process data

items requires Normal Extended Communication or Fast Communication support from VACON®
AC drive. See details of communication modes in Chapter 14 "APPENDIX F - FIELDBUS OPTION

BOARD COMMUNICATION".

If EtherCAT master assigns 16 process data items and VACON® AC drive supports only 8 process
data items, then content of RxPDOs 9-16 is ignored in VACON® AC drive.

RxPDO assign descriptions

PDO Index CoE Index Valid in Mode R/W
- 1C12:0 Bypass, CiA-402 RW
Sub-index Name Type Access Description
1C12:01 |[Sub-index 001 [UINT16 |RO Fixed, mandatory
1C12:02 |Sub-index 002 |UINT16 |RO Fixed, mandatory
1C12:03 |Sub-index 003 |UINT16 |RO Fixed, mandatory
10120 [sup-ndencnd | VNTIE RO TR ity G 02 e Pof
1C12:05 |[Sub-index 005 [UINT16 |RO Fixed, optional
1C12:06 |[Sub-index 006 [UINT16 |RO Fixed, optional

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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7.2.2 TXPDO ASSIGN

The TxPDO assign objectis used to select the process data objects that are transmitted from OPTEC
EtherCAT to EtherCAT master. In OPTEC EtherCAT all these indices are fixed, meaning that process
data object’s internal content cannot be modified in EtherCAT bus level.

In case of CiA-402 Drive Profile mode:

e Assigning of following TxPDO objects is mandatory: 0x1A00, 0x1A01, 0x1A02, Ox1A10
* Assigning of following TxPDO objects is optional: 0x1AQ03, Ox1A04
In case of Bypass mode:

e Assigning of following TxPDO objects is mandatory: 0x1AQ1, 0x1A02, 0xTA10
e Assigning of following TxPDO objects is optional: 0x1AQ03, Ox1A04
e Assigning of following TxPDO objects is not required: 0x1AQ0

NOTE! Enabling and disabling of Ox1AQ00 CiA-402 specific process data object changes Operation
mode of OPTEC EtherCAT. Please see details in chapter 6.3.3 Operation mode selection using PDO
assignment

Each of following TxPDOs contains four (4) process dataitems: 0x1A01, 0x1A02, 0x1A03 and 0x1A04.
For example, 0x01A01 2nd Transmit PDO Mapping contains following process data items:

e Drive Process Data Out 1
e Drive Process Data Out 2
e Drive Process Data Out 3
* Drive Process Data Out 4
AlLVACON® AC drives supports eight (8) transmit process data items. Using of 9-16 process data
items requires Normal Extended Communication or Fast Communication support from VACON®
AC drive. See details of communication modes in Chapter 14 "APPENDIX F - FIELDBUS OPTION
BOARD COMMUNICATION".

If EtherCAT master assigns 16 process data items and VACON® AC drive supports only 8 process
data items, then content of TxPDOs 9-16 is set to zero in OPTEC EtherCAT option board.

TxPDO assign descriptions

PDO Index CoE Index Valid in Mode R/W
- 1C13:0 Bypass, CiA-402 RW
Sub-index Name Type Access Description
1C13:01 |[Sub-index 001 [UINT16 |RW Fixed, mandatory
1C13:02 |[Sub-index 002 [UINT16 |RW Fixed, mandatory
1C13:03 |[Sub-index 003 [UINT16 |RW Fixed, mandatory
161304 [Su-ndex oo | PNTIE [N e e O 2 e Prof
1C13:05 |Sub-index 005 |[UINT16 |RW Fixed, optional
1C13:06 |Sub-index 006 |[UINT16 |RW Fixed, optional

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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 0x1c32 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

PDO Index CoE Index Valid in Mode R/W
- 1C32:01, Bypass, CiA-402 RW
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.
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
PDO Index CoE Index Valid in Mode R/W
- 1C32:04, Bypass, CiA-402 RO
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 SYSTEM TIME

Use the object to read and write drive system time. Feature is supported in VACON® NXP and VA-
CON® 100 product family. Time is presented as unsigned 32 bit Unix time. For example, Unix time
1614179339 is 24-February-2021 15:08:59. Drive System Time can be accessed also via parameter
channel by using ID 2551. See details of parameter channel in Chapter 7.4 "Accessing drive param-
eters via CoE MailBox".

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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In VACON® 100 family, the default time zone is UTC. Local time can be configured by changing the
time zone and setting the daylight-saving mode. If VACON® 100 AC drive is equipped with Real-time
clock battery, then setting of the time is not necessary after power cycle.

VACON® NXP AC drive does not have time settings, so value written to this ID must be local time.

VACON® NXP system time is zero after the drive boots up. The system time is started after writing
into ID 2551.

CiA-402 Modes of operation Display descriptions
PDO Index CoE Index Valid in Mode R/W
- 5FF2 Bypass, CiA-402 RW
Bit(s) Name Description
0-31 Drive System Time Range 0...4294967295
7.2.5 DRIVE INFORMATION

Use the object to read information from the drive. In case of VACON® 100 product family you can
also use this object to read and write the name of the drive.

Drive Information descriptions
PDO Index CoE Index Valid in Mode R/W

- SFF3:0 Bypass, CiA-402 RO

Sub-index Name Type Access Description

S5FF3:01 |Drive serial number |STRING20 RO The serial number of the drive

Drive name STRING40 RW The user-defined name of the drive.

iy, Dee e can b o -
el menu P6.7.

7.2.6 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. See details of this functionality in Chapter 7.4 "Accessing drive parameters via CoE MailBox".

Operating Energy descriptions
PDO Index CoE Index Valid in Mode R/W
- 5FF4:0 Bypass, CiA-402 RO
Sub-index Name Type Access Description
Selects the mode used to identify the
_ . slave description in the ESI file. The
SFF4:01 | Selection Mode UINT16 RW available modes are: OFF, Automatic
and Static.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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5FF4:02 |Static Product Code |UINT32 ~ |Rw | 1€ Pproduct code whenthe static se-
lection mode is used.
5FF4:03 Static Revision Num- UINT16 RW The revision number when the static
ber selection mode is used.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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7.2.7

OPERATING ENERGY COUNTERS

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

Operating Energy descriptions
PDO Index CoE Index Valid in Mode R/W
- 5FF4:0 Bypass, CiA-402 RO
Sub-index Name Type Access Description
S5FF5:01 |Energy FLOAT32 |RO Total Energy consumed
5FF5:02 |Trip energy FLOAT32 |RO Trip Energy counter
5FE5.03 Reset Trip energy |UINT16 |RW stsitnLZE Energy counter by writing "1" to this

NOTE! Resetting the counters is not supported in VACON® 20, VACON® 20 X and VACON® 20 CP.
Therefore writing 1 to index 5FF5:03 has no effect.

7.2.8

OPERATING TRIP TIME COUNTERS

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

Trip Operating Time descriptions
PDO Index CoE Index Valid in Mode R/W
- 5FF6:0 Bypass, CiA-402 RO
Sub-index Name Type Access Description
S5FF6:01 |Years UINT16 |RO Trip counter value in years
5FF6:02 |Days UINT16 |RO Trip counter value in days
5FF6:03 |Hours UINT16 |RO Trip counter value in hours
5FF6:04 |Minutes UINT16 |RO Trip counter value in minutes
5FF6:05 |Seconds UINT16 |RO Trip counter value in seconds
S5FF6:06 |Total seconds UINT32 |RO Total trip counter value in seconds
5EF6:07 _Rese.t Trip Operat- |UINT16 |RW Rese_tTrip Operating Time by writing "1" to this
ing Time sub-index.

NOTE! Resetting the counters is not supported in VACON® 20, VACON® 20 X and VACON® 20 CP.

Therefore writing 1 to index 5FF6:07 has no effect.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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7.2.9 OPERATING TIME COUNTERS

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

Operating Time descriptions

PDO Index CoE Index Valid in Mode R/W
- 5FF7:0 Bypass, CiA-402 RO
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 UINT32 |RO Total time counter value in seconds

7.2.10 PARAMETER CHANNEL READ

This object is used to read drive specific parameters using the parameter ID. See example of using
this object in Chapter 7.4 "Accessing drive parameters via CoE MailBox".

ParReadCoE descriptions

PDO Index CoE Index Valid in Mode R/W
- 5FF8:0 Bypass, CiA-402 RO
Sub-index Name Type Access Description
5FF8:01 |ParReadID UINT16 |RW ParRead|DStatus
5FF8:02 |ParReadlIDValue UINT32 |RO Parameter value
ParReadlDSeqNo |UINT16 [RO Parameter read sequence number. This value
5FF8:03 will increase by one for every successful op-
eration
5FF8:04 |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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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7.2.11 PARAMETER CHANNEL WRITE

This object is used to write drive specific parameters using the parameter ID. See example of using
this object in Chapter 7.4 "Accessing drive parameters via CoE MailBox".

ParWriteCoE descriptions

PDO Index CoE Index Valid in Mode R/W
- 5FF9:0 Bypass, CiA-402 RO
Sub-index Name Type Access Description
S5FF9:01 |ParWritelD UINT16 |RW Parameter ID to write
S5FF9:02 |ParWritelDValue UINT32 |RW Parameter value to write
ParWritelDSegNo |UINT16 [RO Parameter write sequence number. This val-
5FF9:03 ue will increase by one for every successful
operation
SFF9:04 |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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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7.2.12 Bypass CONTROL

/.2.12.1 Bypass Fixed Control Word

Bypass fixed Control Word is used to control the AC drive when the OPTEC Option Board is in Bypass
Mode. See details of mode selection in Chapter 6.3 "Operation mode selection”.

NOTE! Fixed Control Word content depends from the drive model and application. See drive model
specific control word definitions in Chapter 11 "APPENDIX C - CONTROL AND STATUS WORD".

Bypass Fixed Control Word field descriptions

PDO Index CoE Index Valid in Mode R/W
1610:01 5FFA:01 Bypass RW
Bit(s) Name Description

See Bypass control word definition in Chapter 11

0-15 Bypass Control Word “APPENDIX C - CONTROL AND STATUS WORD"

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

Bypass General Control Word field descriptions
PDO Index CoE Index Valid in Mode R/W
1610:02 5FFA:02 Bypass RW
Bit(s) Name Description
15-0 Applic_ation dependent, see application manual for
more information.

7.2.13 BYPASS STATUS

7.2.13.1 Bypass Fixed Status Word
The manufacturer specific state of the AC drive can be determined by reading the bit values of this
object in Bypass Mode. See details of mode selection in Chapter 6.3 "Operation mode selection”.

NOTE! Fixed Status Word content depends from the drive model and application. See drive model
specific status word definitions in Chapter 11 "APPENDIX C - CONTROL AND STATUS WORD".

Bypass Fixed Status Word descriptions

PDO Index CoE Index Valid in Mode R/W
1A10:01 5FFB:01 Bypass RO
Bit(s) Name Description

See Bypass control word definition in Chapter 11

0-15 Bypass Status Word “APPENDIX C - CONTROL AND STATUS WORD"

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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7.2.13.2

Bypass General Status Word

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

Bypass General Status Word descriptions

PDO Index CoE Index Valid in Mode R/W
1A10:02 5FFB:02 Bypass RO
Bit(s) Name Description
0-15 Application dependent. See application manual for
more information.
7.2.14 ByrPpAss SPEED SETPOINT VALUE

Bypass Speed SetPoint Value is used to set the speed of the AC drive’s motor in percentages, when
the OPTEC Option Board is in Bypass Mode. Speed value is unsigned in the range 0...10000d
(0...2710h]. The value 0 corresponds to MinimumFrequency and the value 10000d corresponds to
MaximumFrequency. The scale of the value is 0.01%.

Bypass Speed SetPoint Value field descriptions (W)

PDO Index CoE Index Valid in Mode R/W

1610:03 SFFC Bypass RW
Bit(s) Name Description
Speed reference. The spin direction is controlled by

) : the direction bit 1 in Bypass Fixed Control Word.

0-15 Speed SetPoint Value Range: 0...10000
e 10000 = 100.00%

7.2.15 BYPASS SPEED ACTUAL VALUE

The percentage of Minimum and Maximum RPM speed of the AC drive’s motor can be read from
this object. Actual speed value is unsigned in the range 0...10000d (0...2710h). The value 0 corre-
sponds to MinimumFrequency and the value 10000d corresponds to MaximumFrequency. The scale
of the value is 0.01%.

Bypass Speed Actual Value field descriptions
PDO Index CoE Index Valid in Mode R/W
1A10:03 5FFD Bypass RO
Bit(s) Name Description
Motor actual speed. The spin direction is read in
) Bypass Fixed Status Word bit 2.
0-15 Speed Actual Value Range: 0...10000
e 10000 = 100.00%

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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7.2.16 PrRocEss DATA IN

EtherCAT master can write to AC drive's internal variables through these process data objects. The
behavior depends on the application that is currently active and running on the AC drive. See field
bus process data mapping in Chapter 13 "APPENDIXE - FIELDBUS PROCESS DATA mAPPING AND
SCALING™.

Each RxPDO contains four (4) process data items. For example, 0x01601 2nd Receive PDO Mapping
contains following process data items:

e Drive Process DataIn 1
e Drive Process DataIn 2
e Drive Process DataIn 3
e Drive Process Dataln 4

AlLLVACON® AC drives supports eight (8) receive process data items. Using of 9-16 process data

items requires Normal Extended Communication or Fast Communication support from VACON®
AC drive. See details of communication modes in Chapter 14 "APPENDIX F - FIELDBUS OPTION

BOARD COMMUNICATION".

If EtherCAT master uses 16 process data items and VACON® AC drive supports only 8 process data
items, then content of process data items 9-16 is ignored in VACON® AC drive.

Process Data In 1-16 descriptions
PDO Index CoE Index Valid in Mode R/W
0x1601:1-4 |5FFE:1-16 Bypass, CiA-402 RW
0x1602:1-4
0x1603:1-4
0x1604:1-4

The figure below shows how RxPDO process data objects are transferred inside of EtherCAT data-
gram. In this example CiA-402 Drive Profile mode is used for controlling AC drive. Drive Process
Data items 1 - 12 are just carrying running number 1001 - 1012. EtherCAT master have assigned
RxPDOs 0x1600, 0x1601, 0x1602, 0x1603 and 0x1610 by using RxPDO assign object 0x1C12.

Transition  Protocol Index Data Comment

C <P5> CoE 0x1C12:00 00O (0) clear sm pdos ((x1C12)

ii :Eﬁ: EiEE immﬁm 1mm “H iﬁi[imﬂﬂiﬁ Hmmg}

C <PS> CoE 0=x1C12:01  Ox1600 (5632)  download pdo (1C12:01 index

C <P5> CoE 0x1C12:02 01601 (5633) download pdo (x1C12:02 index

C <PS> CoE CT1203 (1602 (5634) download pdo (k101203 index

C =P5> CoE Ox1C12:04 0Ox1603 (5635) download pdo (x1C12:04 index

C <P5> CoE =1C1205 Ox1610 (5648) download pdo x1CT12:05 index

C <PS- CoE 0=x1C12:00 (D5 (5) download pdo 0x1C12 count

C <PS>  CoE Ox1C1301 Ux1AD0 (6656)  download pdo O0x1C13:01 index

C <PS= CoE 0x1C13:02 Ox1ADT (6657) download pdo Ox1C13:02 index

C <P5> CoE 0x1C13:03 (Ox1A02 (6658) download pdeo 0x1C13:03 index

C <PS> CoE O 1C13:04  Ox1A03 (6659)  download pdo Ox1C13:04 index

C PS> CoE 0x1C13:05 1A10(6672) download pdo Ox1C13:05 index

C <P5> CoE 1C13:00  Ou05 (5) download pde 0x1C13 count
11931 00

Figure 41. RxPDO process data assignment example
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Table 29. RxPDO process data objects inside of EtherCAT datagram

Process data EtherCAT EtherCAT
PDO Index Process data item name item value datagram byte datagram value
(dec) index (hex) (hex)
0x1600:1 CiA 402 Control Word 15
01 00
) _ 02 2C
0x1600:2 CiA 402 vl Target Velocity 300
03 01
) 04 E9
0x1601:1 Drive Process Data In 1 1001
05 03
] 06 EA
0x1601:2 Drive Process Data In 2 1002
07 03
) 08 EB
0x1601:3 Drive Process Data In 3 1003
09 03
) 0A EC
0x1601:4 Drive Process Data In 4 1004
0B 03
] 0C ED
0x1602:1 Drive Process DataIn 5 1005
0D 03
) OE EE
0x1602:2 Drive Process Data In 6 1006
OF 03
) 10 EF
0x1602:3 Drive Process DataIn 7 1007
11 03
) 12 FO
0x1602:4 Drive Process Data In 8 1008
13 03
) 14 F1
0x1603:1 Drive Process DataIn 9 1009
15 03
) 16 F2
0x1603:2 Drive Process Data In 10 1010
17 03
) 18 F3
0x1603:3 Drive Process Data In 11 1011
19 03
) 1A F4
0x1603:4 Drive Process Data In 12 1012
1B 03
] 1C 00
0x1610:1 | Bypass Fixed Control Word 0
1D 00
1E 00
0x1610:2 | Bypass General Control Word 0
1F 00
_ 20 00
0x1610:3 | Bypass Speed Setpoint Value 0 51 a0
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7.2.17 PrRocEss DATA OuUT

EtherCAT master can receive feedback and status information from AC drive through these process
data objects. Content of process data mapped to the field bus depends on application currently run-
ning in the AC drive. See application manual for more information.

Each TxPDOs contains four (4) process data items: 0x1A01. For example, 0x01A01 2nd Transmit PDO
Mapping contains following process data items:

e Drive Process Data Out 1

* Drive Process Data Out 2

* Drive Process Data Out 3

* Drive Process Data Out 4

AlLLVACON® AC drives supports eight (8] transmit process data items. Using of 9-16 process data
items requires Normal Extended Communication or Fast Communication support from VACON® AC
drive. See details of communication modes in Chapter 14 "APPENDIXF - FIELDBUS OPTION BOARD
COMMUNICATION".

If EtherCAT master uses 16 process data items and VACON AC drive supports only 8 process data
items, then content of TxPDO data items 9-16 is set to zero in OPTEC EtherCAT option board.

Process Data Out 1-16 descriptions

PDO Index CoE Index Valid in Mode R/W
Ox1A01:1-4 |BFFF:1-16 Bypass, CiA-402 RO
0x1A02:1-4
0x1A03:1-4
Ox1A04:1-4

Following example shows how TxPDO process data objects are transferred inside of EtherCAT da-
tagram. In this example Bypass mode is used for controlling AC drive. Drive Process Data items 1

- 8 arejust carrying running number 1001 - 1008. EtherCAT master have assigned TxPDOs 0x1A01,
0x1A02 and 0x1A10 by using TxPDO assign object 0x1C13.

Transition Protocol  Index Dala Comment
C <PS> CoE 0x1C12:00  (heDO (0) clear sm pdos (x1C12)
C <PS=> CoE Ox1C13:00 00O (0) clear sm pdos (x1C13)

C <PS> CoE 0x1C12:01 1607 (5633) download pdo (x1C12:01 index
C <P5> CoE 01C12202  Ox1602 (5634) download pde 0x1C12:02 index
C <PS> CoE 0x1C12:03 Ox1610 (5648) download pdo 0x1C12:03 index
C <P5> CoE ACT12:00 003 (3) download pdo 0x1C12 count

PS5 ] 1C13:0 1AD1 | download pdo 0x1C13:01 index
C <PS> CoE 1C13:02  Ox1AD2 (B658) download pdo 0x1C13:02 index
C <P5> CoE 0x1C13:03  Ox1A10(6672) download pdo 0x1C13:03 index
C <P3> CoE Ox1C13:00 003 (3) download pdo 0x1C13 count

11932 00

Figure 42. TxPDO process data assignment example
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Table 30. TxPDO process data objects inside of EtherCAT datagram

Process data EtherCAT EtherCAT
PDO Index Process data item name item value datagram byte datagram value
(dec) index (hex) (hex)

0xT1A01:1 Drive Process Data Out 1 1001
01 03
_ 02 EA

0x1A01:2 Drive Process Data Out 2 1002
03 03
. 04 EB

0x1A01:3 Drive Process Data Out 3 1003
05 03
. 06 EC

0x1A01:4 Drive Process Data Out 4 1004
07 03
_ 08 ED

0x1A02:1 Drive Process Data Out 5 1005
09 03
, 0A EE

0x1A02:1 Drive Process Data Out 6 1006
0B 03
. oC EF

Ox1A03:1 Drive Process Data Out 7 1007
0D 03
. OE FO

OxTA04:1 Drive Process Data Out 8 1008
oF 03
] 10 A3
O0xTA10:1 Bypass Fixed Status Word 163 T a0
12 34
0x1A10:2 | Bypass General Status Word 308 13 01
14 E8
0x1A10:3 | Bypass Speed Actual Value 1000 15 E

7.2.18

CiA-402 CONTROL WORD

The state of the AC drive’s CiA-402 State machine can be changed by writing the desired bit to the
logical high (1). See details of CiA-402 mode in Chapter 7.3.1 "CiA-402 Drive profile mode".

CiA-402 Control Word field descriptions

PDO Index CoE Index Valid in Mode R/W
1600:1 6040 CiA-402 RW
Bit(s) Name Description
11 ar Alarm reset The rising edge resets the alarm.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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 s Quick stop specific stop function that is used as quick stop.
1 ev Enable Voltage Enables/Disables output voltage
0 <o Switch on Epables the possibility to start the drive together
with ev.
7.2.19 CIiA-402 STATUS WORD

The CiA-402 State of the AC drive can be determined from this object by reading the logical high bits.

See details of CiA-402 mode in Chapter 7.3.1 "CiA-402 Drive profile mode™ .

CiA-402 Status word field descriptions

PDO Index CoE Index Valid in Mode R/W

1A00:01 6041 CiA-402 RO
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 AC drive 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
7.2.20 CIA-402 VL TARGET VELOCITY

RPM speed request for the AC drive’s motor in revolutions per minute. A negative value means that

the motor is requested to run counterclockwise.

NOTE! In CiA-402 Drive Profile mode it is recommended to set AC drive’s “Fieldbus min scale” and

“Fieldbus max scale” parameters value to zero. In otherwise RPM scaling does not work properly.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Part of NXP applications contains “Fieldbus min scale” and “Fieldbus max scale” settings. In
APFIFF06 Multipurpose application these parameters can be found from menu P2.9.1 and P2.9.2.

CiA-402 vl Target Velocity field descriptions
PDO Index CoE Index Valid in Mode R/W
1600:02 6042 CiA-402 RW
Bit(s) Name Description
0-15 Target Velocity Range -32768...32767 RPM

7.2.21

CIA-402 VL VELOCITY DEMAND
The value of the ramp generator output scaled into RPM. The actual value in RPM of the AC drive’s

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

CiA-402 vl Velocity Demand descriptions
PDO Index CoE Index Valid in Mode R/W
- 6043 CiA-402 RO
Bit(s) Name Description
0-15 Velocity Demand Range -32768...32767

7.2.22

the motor is running counterclockwise.

CIA-402 VL VELOCITY ACTUAL VALUE
The RPM speed of the AC drive’s motor can be read from this object. A negative value means that

CiA-402 vl Velocity Actual Value field descriptions
PDO Index CoE Index Valid in Mode R/W
1A00:02 6044 CiA-402 RO
Bit(s) Name Description
0-15 Velocity Actual Value |Range -32768...32767
7.2.23 CiA-402 VL VELOCITY MIN MaX AMOUNT
7.2.23.1 CiA-402 vl Velocity Min Amount

Minimum RPM speed of the AC drive’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
PDO Index CoE Index Valid in Mode R/W
- 6046:01 CiA-402 RW
Bit(s) Name Description
Velocity Min Amount Range 0...4294967295

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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7.2.23.2 CiA-402 vl Velocity Max Amount

Maximum RPM speed of AC drive’s motor.

CiA-402 vl Velocity Max Amount descriptions
PDO Index CoE Index Valid in Mode R/W
- 6046:02 CiA-402 RW
Bit(s) Name Description
0-31 Velocity Max Amount  |Range 0...4294967295
7.2.24 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
PDO Index CoE Index Valid in Mode R/W
- 6048:0 CiA-402 RO
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.
7.2.25 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
PDO Index CoE Index Valid in Mode R/W
- 6049:0 CiA-402 RO
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.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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7.2.26 CIA 402 MODES OF OPERATION

Select Operation mode. The Operation mode defines how EtherCAT master can control the motor
and monitor the motor control status. OPTEC EtherCAT supports following modes:

e Drive Profile means CiA-402 Drive and Motion Control Profile’'s Velocity mode. This mode is
enabled by default.

e Bypass means VACON® specific control mode

See detailed description of these modes in Chapter 7.3 "Operating modes™.

CiA-402 Modes of operation descriptions
PDO Index CoE Index Valid in Mode R/W
- 6060 Bypass, CiA-402 RW
Value Name Description
-1 Bypass mode VACON® specific Bypass mode

CiA-402 Drive and Motion Control Profile's Velocity
+2 Velocity mode mode. Used to control the velocity of the drive with
no special regard to the position.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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7.2.27 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

PDO Index CoE Index Valid in Mode R/W
- 6061 Bypass, CiA-402 RO
Value Name Description
-1 Bypass mode VACON® specific Bypass mode
0 No mode No mode is selected

CiA-402 Drive and Motion Control Profile’s Velocity
+2 Velocity mode mode. Used to control the velocity of the drive with no
special regard to the position.

7.2.28 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

PDO Index CoE Index Valid in Mode R/W

- 6502 Bypass, CiA-402 RO

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Bit(s) Name Description
31 ms Manufacturer specific Supported
1 vl Velocity mode Supported
7.3 OPERATING MODES

The OPTEC Option Board has two modes: CiA-402 and Bypass mode. By default, the option board is
set to CiA-402 mode. Switching of Operate mode is described in Chapter 6.3 "Operation mode se-
lection™.

7.3.1 CiA-402 DRIVE PROFILE MODE

The OPTEC Option Board is set by default to this mode. In CiA-402 mode, the AC drive can be con-
trolled using the CiA-402 Drive and Motion Control Profile’s Velocity mode. The following data ob-
jects are usable in CiA-402 mode:

Table 31. Data objects available in CiA-402 mode

Process data CoE Index Data object Name R/W
0x1601:1-4
8?12851:2 SFFE:1-16 Process Data In 1-16 RW
0x1604:1-4
0x1A01:1-4
gimggl:i S5FFF:1-16 Process Data Out 1-16 RW
Ox1A04:1-4
0x1600:1 0x6040 CiA 402 Control Word RW
0x1A00:1 0x6041 CiA 402 Status Word R
0x1600:2 0x6042 CiA 402 vl Target Velocity RW
- 0x6043 CiA-402 vl Velocity Demand R
0x1A00:2 0x6044 CiA 402 vl Velocity Actual R
- 0x6046:1 CiA-402 vl Velocity Min Amount RW
- 0x6046:2 CiA-402 vl Velocity Max Amount RW
- 0x6048:1 Acceleration Velocity Delta Speed RW
- 0x6048:2 Acceleration Velocity Delta Time RW

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 31. Data objects available in CiA-402 mode

Process data CoE Index Data object Name R/W
- 0x6049:1 Deceleration Velocity Delta Speed RW
- 0x6049:2 Deceleration Velocity Delta Time RW
- 0x6060 CiA 402 Modes of Operation RW
- 0x6061 CiA 402 Modes Of Operation Display R
- 0x6502 CiA 402 Supported Drive Modes R

Data objects CiA-402 Control Word and CiA-402 Status Word can be used to control the AC drive's
CiA-402 state machine and to read the state of the AC drive's CiA-402 State machine. See descrip-
tion of CiA-402 Control Word and Status Word in a following chapters: Chapter 7.2.18 "CiA-402 Con-
trol Word™ and Chapter 7.2.19 "CiA-402 Status Word".

The possible CiA-402 State machine states and transitions can be seen from Figure 44. The state of
the AC drive's CiA-402 state machine can be changed by writing the corresponding bits to CiA 402
Control Word data object. The needed bit values for each command can be seen from the Figure 43.

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 43.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.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Start .

0
v
Not ready to switch on
XXXX xXxx X0xx 0000,
1
v 15
P Switch on disabled Fault
XXXX XXXX x1xx 0000, XXXX XXXX X0xx 1000,
= il
4 A
2 7 14
A 4
. 13 ) .
10 Ready to switch on .| Fault reaction active
XXXX XxXx X01x 0001, P xxxx xxxx x0Oxx 1111
12 3 45
A 4
Switched on 8 9
XXXX XXXX X01x 0011,
4
4 5 Power-off or reset
A 4
Quick stop active Operation enabled [
XXXX XxXxx x00x 0111 |, XXXX XXXX X01x 0111, —>
11
9401.emf

Figure 44.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 32. 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
1 Quick stop command Quick stop / stop function

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 32. 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 33. Statusword bits

Bits of the statusword
PDS state

15-8 716 |54 (32|10
X x |0 | x| x |0 [0 |0 |0 | Notreadytoswitchon
X x| 1T | x|x |0 |0 |0 |0 | Switchon disabled
X x |0 | 1T]x |0 |0 |0 |1 | Readytoswitchon
X x |0 [ 1T x |0 [0 |1 |1 | Switchedon
X x |0 | 1T]x ][0T |1 |1 |Operationenabled
X x [0 ] 0 {x]0 1|1 |1 | Quickstop active
X x [0 | x [ x |1 |1 |1 |1 | Faultreactionactive
X x |0 | x| x|[1T 0|0 |0 | Fault

x = Do not care

7.3.2 ByPAss MODE

Bypass mode is an optional mode for controlling the AC drive with the OPTEC Option Board. In By-
pass mode, it is possible to write data values of the AC drive through Process Data. The valid data
objects in Bypass mode can be seen from Table .

Table 34. Data objects available in Bypass mode

Process data CoE Index Data object Name R/W

0x1601:1-4
0x1602:1-4
0x1603:1-4
0x1604:1-4

0x1A01:1-4
0x1A02:1-4
Ox1AQ3:1-4
Ox1AQ4:1-4

5FFE:1-16 Process DataIn 1-16 RW

5FFF:1-16 Process Data Out 1-16 R

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Table 34. Data objects available in Bypass mode

Process data CoE Index Data object Name R/W
0x1610:1 OxbFFA:1 Bypass Fixed Control Word RW
0x1610:2 Ox5FFA:2 Bypass General Control Word RW
0x1A10:1 Ox5FFB:1 Bypass Fixed Status Word R
0x1A10:2 Ox5FFB:2 Bypass General Status Word R
0x1610:3 Ox5FFC Bypass Speed Setpoint Value RW
0x1A10:3 OxbFFD Bypass Speed Actual Value R

- 0x6060 CiA 402 Modes of Operation RW
- 0x6061 CiA 402 Modes Of Operation Display R
- 0x6502 CiA 402 Supported Drive Modes R

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

Please see description of bypass Control Word and Status Word in Chapter 11 "APPENDIX C - CON-
TROL AND STATUS WORD".

7.4 ACCESSING DRIVE PARAMETERS VIA COE Ma1LBoXx

AC drive parameters can be accessed via CoE MailBox functionality. Only requirement is that AC
drive parameter must have a unique ID. Parameters can be accessed via CoE objects that are
mapped in the manufacturers specific area between 0x2000 and 0x5EFF. IDs are mapped with their
ID number at the base address starting from 0x2000.

For example, ID 103 (0x67) acceleration time is found at CoE index: 0x2000 + 0x67 = 0x2067.

NOTE! Most of VACON AC drive's parameters are application dependent. See parameter description
and functionality from application specific manual. Application specific manuals can be downloaded
from: https://www.danfoss.com/en/service-and-support/ -> Documentation -> Select “Drives” as
Business unit -> Select "Application guide” as Document type -> Select a correct AC drive model in
Product series.

7.4.1 CoE oBJECTS IN ESI FILES

EtherCAT slave device's CoE objects are described in EtherCAT ESI files which can be imported
EtherCAT master configuration tool. OPTEC EtherCAT option board's ESI file package can be down-
loaded from https://www.danfoss.com/en/service-and-support/ -> Software -> Select “Drives” as
Business unit -> Fieldbus configuration files.

Drive and application specific ESI files defines CoE objects for application specific parameters. Fol-
lowing figure shows CoE objects from OPTEC_VACON_100_INDUSTRIAL_AMFI1002 ESlI file. Index
column tells CoE object index. Number inside of brackets tells ID number of the parameter. For ex-
ample, Output frequency is located in ID 1in AC drive. ID numbers are described in application man-
uals.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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| General | EtherCAT | Process Dala | Slartup: CoE - Online | Online |
Update List : Auto Update [V Single Update Show Offine Data
Advanced..
Add o Startup... . Online Dala Madule 00 (AcE Port) 0
Index Marme Flags Value Unit
2001 (1}0utput frequency RO CcDOOMB0000 (0}
2002 (2Motor Speed RO 000000000 (0)
2003 [3Mator Current RO Coe0OO00000 (0)
2004 {#Motor Torque RO (00000000 (0)
2005 (5Motor Shaft Power RO 000000000 (0)
2006 (6)Motor Voltage RO 000000000 (0)
2007 (7)DC-link Voltage RO 0010000000 (0)
11933 00

Figure 45. Application specific CoE object in TwinCAT

Importing of ESI files into configuration tool is described in Chapter 6.2.1 "Importing OPTEC Ether-
CAT ESl files”. Selecting of ESI files with Product Code Number and Revision number is described
in Chapter 6.4 "ESl file selection”.

7.4.2 ADDING COE oBJECTS INTO ESI FILES

Parameters can be added into OPTEC EtherCAT ESl file. In a following figure object for Acceleration
Time 1 (ID 103) have been added into generic OPTEC_VACON_OPTEC_Vxx_yyyymmdd.xml ESl file.

e x2067 is CoE index. Please see index calculation example from chapter 7.3 Accessing drive
parameters via CoE MailBox

e (103)Acceleration time 1is name for CoE object.

e UDINT is data type for the data. UDINT means unsigned 32bit variable. Other data types can
be seen in "DATA TYPES" section in ESI file.

e 32 is number of bits in data. The bit size must match with the chosen data type.

e rw means that object data can be read and written. Other common access type is "ro” which
means read only.

S LEUIL YA L L UL Y
</Flags>
</Object>
<Chject>
<Index>#x2067</Index>
<Mame>{103) Acceleration Time 1</ /Nams>
<Type>UDINT</Type>
<BitSize>32</BitSize>
<Flags>
<hccess»rwes/hocesss
</Flags>
</Chiject>
e
OFERATING COUNTER AND PARAMETER CHANNEL OBJECTS
=
sOhdesrts

11934 00

Figure 46. Object for Acceleration Time 1 in ES/ file

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Modified ESI file can be imported into EtherCAT master’s configuration tool. This specific parame-
ter is stored into VACON® 100 drive by using four digits. Value 1234000 can be seen in AC drive key-

pad panel in format 123,4 s.

| Single Update

Show Offine Data

Madule Q0 (AcE Portk 0

| General | EtherCAT | Process Data | Slartup- CoE - Online | Online |
Update List Auto Update
Advanced...
Add to Startup... Online Data
Index MName Flags Value Unit
* 1C330 SM input parameter RO >4
2067 (103)Acceleration Time 1 RwW 000120450 (1234000)
bFF2 Dirive System Time RW (33604840 (46636 737)
11935 00

Figure 47. Object for Acceleration Time 1 in TwinCAT

7.4.3 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 35. Object error messages

Code Message Description
0x06020000 Object does not §X|st 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 The Control is busy. No data can currently
. be read or stored.
present device state.
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.
7.4.4 EXAMPLE 1: READING ID 103 'ACCELERATION TIME' USING THE PARAMETER
CHANNEL

- BFF&ED ParResdCoE RO

R SFFE.. ParReadD Rw

1 EFFE.. ParReadlDValue " RO
EFF2.. PaiReadlDSegMo RO

EFFE. . ParReadlDStatus RO

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

4

(0000 (0}
(eeDO0DD00D00 ()
(beD00D (10

i

11300A_ 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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103 in the dialog. Click OK.

Double-click sub-index 5FF8:01 ParReadID and enter the acceleration time ID

ParReadIDStatus.

eter Channel Read".

Set Value Dialog 28
Oec: 103 DIk .
H e 00067 Cancel

2 Enurr: [ - ]
Eoal [ o || 1 | Hes Ecil..
Eirvary: 6700 2
Bit Size: "N e @i DR Oe4 @
11201A_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

The status O indicates a successful read, as explained in Chapter 7.2.10 "Param-

7.4.5
CHANNEL

ExaMPLE 2: WRITING ID 103 'ACCELERATION TIME' USING THE PARAMETER

tree view.

ParReadloE RO

... ParReadDValua RO
BFFE... PaReadlDIegho RO
FFFR: . ParReadlDStatus RO

103 in the dialog. Click OK.

In TwinCAT’s CoE -Online tab, find the object 5SFF9 ParWriteCoE and expand the

=4

Doe00CD0000 (0]
o000 {0

a

Double-click sub-index 5FF9:01 ParWritelD and enter the acceleration time ID

11300A 00

Set Value Dialog 28
Oec: 103 (n]s .
Hem: 00067 Cancel

2 Enurr: [ "r]
Eoal. [ o || 1 | Hex Egii...
Eiiran: G700 2
Bit Size: 01 (e @1E A I
11301A_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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The ID is now selected for writing.
- 5FF2:0 Pa¥ritzCoE

... PaiWritalD»
3 BFF2.. PamWritzlDWzlue

BFFS.. PaWritelDSeqhlo
EFFS:. . PaWri=IDSiatus

Set Value Dialog

Dec: 1100
Hu: 0000044 C

4 Float:

1.5414283a-42

RO >4
0067 (103)

RW ™ 00000000 (0)

RO 0000 (0)

RO 0

11302A_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.

™

28

oK '
Canceal

Eoal. o | [ 1 ] Hex Ecil.

Birnan. 4C04 0000 4

Bit Size; &1 e e @3 Ced ;e
11303A_00

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 - 5FFE0

Paf¥riteCoE RO 4=
BFFS... PanWritalD RW D067 (103)
... PaVrielDValue
BFFY... PairielDSegho RO Ox0001 (1)
BEFS.. PaMVrizlDSiatus RO 0
11304A_00
6 To verify that the value was written correctly, the ID can be read by following the

steps in the reading example in Chapter 7.4.4.
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7.4.6 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 P

Dec: 1000 oK |

He: 000007516 Cancel
1 Float: 43440252241

Boal 0 || 1 Hem Ecit.

Binary: 187300 0D q

Biit Size: 1 R e @I (e O

11305A_00

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

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

=l BFF3:0 Parf¥nteCokE RO L
3 5FF9.. ParWritelD R 0x0067 (103)
: . PaWritelDValug 0x00007918 [31000)
5FF9... PaWfritelDSegho RO F 00007 )]
5FF9.. PaWriteDStatus RO -3
11306A_00
4 Check the object description in Chapter 7.2.11. It shows that the value in step 1 is
out of range for this particular parameter.
7.4.7 EXAMPLE 4: WRITING TO PARAMETER USING COE OBJECT LIST

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

2065 (107}Min Frequency RWv 000 (07
2066 (102}M=x Frequancy Rw 0w 1358 (2000

1 [103)Accel Tima 1 o1 2 (300}
2062 [104}0ecel Time T Rw Ol 120 [300)
2069 [105)Freset Spead 1 RwW 10040

11307A_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Enter a new value and click OK.

Set Value Dialog

Dec: 3100 | ok '
H e [IES1 | Cancel
2 Enur: [ - ]
Eoal. [ o | [ 1 | HexEci..
Binan. 1C0C D
Bit Size: O e @16 3 Oeq e
11308A_00

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

2065 (101)Mim Frequency RW Coc0C0D [0
2066 (102)Max Fraguency RW (1355 (500D)
3 (103)Accel Time 1 BedC1C (3100)

2068 (1) Decel Time 1 R e 12C (300)
2069 (105)Preset Speed 1 RW 1000

11309A_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.

Error List

N

T - | €) 17 Emors 0 Warnings 0 Messages | Clear

Description

L P L LR LI AL,
£33 2022018131418 076 ms | 'Box 2 (NX Advanced)' (1001%: CoE (TnitUp' 0x2067-007 -

SDO Abort (general emror, Ox080000000,
114321A 00
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8. FAULT TRACING

When the option board or the AC drive control diagnostics detect an unusual operating condition,
the drive opens a notification, for example, on the keypad. The keypad shows the ordinal number of
the fault, the fault code and a short fault description.

You can reset the fault with the Reset button on the control keypad, via the I/0 terminal or via the
used fieldbus protocol. The faults are stored in the Fault history menu, which can be browsed.

NOTE! When you contact a distributor or a factory because of a fault condition, always write down
all the texts and codes on the keypad display. Then send detailed problem description together with
the Drive Info (Service Info) File to the local distributor.

Service Info can be read from the drive with PC-tool.

e Incase of VACON® Live connect to the drive and select from VACON® Live menu bar: Drive
-> Service information...

e |n case of NCDrive connect to the drive and select from NCDrive menu bar: File -> Service
Info...

See basic usage of VACON PC-tools in Chapter 6.6.1 PC tool support.

See local contacts in Danfoss web pages: https://www.danfoss.com/en/contact-us/contacts-list/ -
> select "Drives” as Business unit.

8.1 DIAGNOSTIC INFORMATION
OPTEC EtherCAT offers following diagnostic information for problem solving:

Monitor values. See chapter 6.1 AC drive and OPTEC EtherCAT option board parametrization
Option board leds. See chapter 4.2 LED Indications

RJ45 connector leds. See chapter 4.4 Connecting the board in line topology

Field bus fault diagnostic. See chapter 8.3 Fieldbus timeout fault (F53).

8.2 TYPICAL FAULT CONDITIONS

8.2.1 No CONNECTION BETWEEN ETHERCAT MASTER AND OPTEC ETHERCAT
EtherCAT master cannot connect to OPTEC EtherCAT.

1. Check OPTEC EtherCAT option board's RJ45 port leds (described in chapter 4. Layout and con-
nections). If the leds are flickering, then this means that there is at least some network activity.

2.Check that Ethernet cable coming from EtherCAT masteris connected into IN portin every Ether-
CAT slave in the communication chain. Ethernet cable going to the following EtherCAT slave device
is connected to OUT port.

3. Check that supply or motor cables are not located too close to the fieldbus cable. Refer to chapter
5. Installation.

4.Check Ethernet cable type. Refer to chapter 3. EtherCAT option board technical data.
5.Check Ethernet cable length. Refer to chapter 3. EtherCAT option board technical data.

8.2.2 ETHERCAT MASTER CANNOT FIND OPTEC ETHERCAT OPTION BOARD

EtherCAT master must identify EtherCAT slave device before operations can be started. EtherCAT
master devices are usually configured to command EtherCAT slave devices into Pre-operational
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state after successful identification. OPTEC EtherCAT stays in Init state until EtherCAT master com-
mands it to transfer into Pre-Operational state.

EtherCAT master uses different methods for EtherCAT slave device identification. EtherCAT master
device configuration defines which identification methods are used. Check that EtherCAT master
uses same identification information as OPTEC EtherCAT option board provides.

1. Vendor ID

2.Product Code and Revision Number

3. Serial Number

4. Configured Station Alias

See chapter 6.2.3 Addressing and identification.

"AL Status Code” monitor value might tell information about the problem. See chapter 6.1.2.5 AL
Status Code.

8.2.3 OPTEC ETHERCAT OPTION BOARD DOES NOT GO TO OPERATIONAL STATE

EtherCAT master must configure OPTEC EtherCAT process data transfers before transition from
Pre-operational -> Safe-operational -> Operational is possible. Transition to Operational state is
not possible if process data configuration is missing or it is invalid.

Read in chapter 7.2 Data Object Descriptions:

RxPDO assign

TxPDO assign

Process Data In

Process Data Out

AL Status Code” monitor value might tell information about the problem. See chapter 6.1.2.5
AL Status Code.

8.2.4 OPTEC ETHERCAT 1Is OPERATIONAL BUT PROCESS DATA IS NOT TRANSFERRED

Process data transfer of whole sync unit is stopped in case where one or more EtherCAT slave de-
vices are dropped out or deactivated. In this situation functional EtherCAT slave devices might be in
Operational state but EtherCAT master does not update the process data that is coming from the
functional EtherCAT slave devices.

1. Check that all EtherCAT slave devices in the sync unit are in Operational state.

2. Check from EtherCAT master that WcState (working counter state) value is zero for every Ether-
CAT slave device. Value zero means that working counter is running properly. Value 1 means tat
working counter have failed.

If process data transfer problem occurs only in the last device of EtherCAT communication chain,
then check that Ethernet cable is connected into EtherCAT slave device's IN port and OUT port is
not connected. Last EtherCAT slave device might go to Operational state in case where Ethernet ca-
ble is connected to OUT port. However, process data control does not work.

8.2.5 DRIVE DOES NOT START TO RUN

EtherCAT master gives run command via EtherCAT to AC drive but the motor is not started.

1. Check that AC drive is configured to field bus control. See chapter 12. APPENDIX D - FIELDBUS
PARAMETRISATION.

2. Check that fault is not active in AC drive. See fault behavior in AC drive specific manual.

3. Check that AC drive is in "Ready” state. VACON® NXP and VACON® 100 AC drives shows this in-
formation in keypad panel. In case of VACON® 20 and VACON® 20 X/CP drives please see AC drive
specific manual.
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4. Check that OPTEC EtherCAT is on correct state:

e |n Pre-operational state motor control is possible via CoE MailBox objects.
* In Operational state motor control is via RxPDO/TxPDO process data. Usually process data
overwrites motor control commands written via CoE MailBox objects.
5. Check that OPTEC EtherCAT and EtherCAT master uses same Operation mode. See chapter 6.3
Operation mode selection.

6. Check that EtherCAT master gives run command in a correct format.

e See chapter 6.5.1 Controlling in CiA-402 Drive Profile mode

e See chapter 6.5.2 Controlling in Bypass mode
7.Check that OPTEC EtherCAT really receives run command from EtherCAT master. Control words
and status words handled by OPTEC EtherCAT can be seen from monitor values. See following
monitor values in chapter 6.1 AC drive and OPTEC EtherCAT option board parametrization.

¢ Drive control word
e Drive status word
e Protocol control word
¢ Protocol status word

8.2.6 DRIVE RUNS WITH WRONG SPEED
See chapter 12. APPENDIX D - FIELDBUS PARAMETRISATION.

8.2.7 AC DRIVE REPORTS F53 FIELDBUS TIMEOUT FAULT
See chapter 8.3 Fieldbus timeout fault (F53).

8.2.8 F53 FIELDBUS TIMEOUT FAULT CANNOT BE RESET
See chapter 8.3 Fieldbus timeout fault (F53).

8.3 FIELDBUS TIMEOUT FAULT (F53)

VACON® fieldbuses create a fieldbus timeout fault (F53) when a fault has occurred in the fieldbus
protocol and the AC drive is set to fieldbus control.

NOTE! If the control place is set to e.g. I/0, no fieldbus fault is triggered even if a fault condition is
met. The fault response can also be modified in the AC drive application, see 12. APPENDIX D -
FIELDBUS PARAMETRISATION for more details.

NOTE! Part of drive applications requires that field bus writes non-zero process data before field
bus fault activation is possible.

8.3.1 OPTEC ETHERCAT FAULT CONDITIONS
OPTEC EtherCAT creates a F53 Fieldbus fault in the conditions mentioned in a following table.

Table 36. OPTEC EtherCAT Fieldbus fault trigger conditions

Fault Description

e FEthernet cable disconnected
EtherCAT link lost e Powered OFF EtherCAT device which is connected to OPTEC Ether-
CAT's IN port

e OPTEC EtherCAT could not receive process data from EtherCAT
master within Watchdog timeout time

Watchdog timeout

Illegal EtherCAT state e EtherCAT master commanded OPTEC EtherCAT to change Ether-
change CAT state while running the motor
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All fault reasons must be resolved before resetting of F53 Fieldbus fault is possible.

1. 1f F53 Fieldbus fault was activated because Ethernet link was lost, then Ethernet link must be es-
tablished again

e Check Ethernet cabling
e Check status of EtherCAT devices in the EtherCAT communication chain

2. If F53 Fieldbus fault was activated because of EtherCAT watchdog timeout then EtherCAT com-
munication must return into Operational state

e Check in EtherCAT master that Watchdog timeout is significantly bigger than EtherCAT mas-
ter's free run cycle time.

3. If Fb3 Fieldbus fault was activated because EtherCAT master changed OPTEC EtherCAT state
while running the motor, then OPTEC EtherCAT state must be returned into original state

e |f OPTEC EtherCAT was in Operational state while running the motor, then OPTEC EtherCAT
must be returned to Operational state

e |f OPTEC EtherCAT was in Pre-operational state while running the motor, then OPTEC Ether-
CAT must be returned to Pre-operational state

8.3.2 FIELDBUS TIMEOUT FAULT (F53) DIAGNOSTIC INFO

In VACON® 100 family a detailed fault code for fieldbuses is "Source3" in the fault history. This fea-
ture is available from VACON® 100 firmware version V026 (INDUSTRIAL) and V018 (FLOW).

This information can be read with:

* Panel (4.1.x.26): Diagnostics ' Active Faults ' "FB Timeout" ' Details ' Source 3
e Panel (4.3.x.26): Diagnostics ' Fault History ' "FB Timeout" ' Details ' Source 3
« VACON® Live: View ' Fault Diagnostics * Icon “Load active faults" * Source3
o VACON® Live: View ' Fault Diagnostics ' Icon "Load fault history” * Source3

Table 37. VACON® 100 family fieldbus fault Source3 codes

Fault code Source3 code Description
F53 5 EtherCAT link lost
F53 1 Watchdog timeout
F53 18 Illegal EtherCAT state change
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8.3.3 FIELDBUS FAULT ACTIVATION TIMERS

OPTEC EtherCAT activates Fieldbus fault when at least one of fault condition occurs (8.3.1 OPTEC
EtherCAT Fault conditions). Activation of Fieldbus fault can be delayed with a following time coun-
ters. If the problem situation is resolved before time counters expires then Fieldbus fault is not ac-
tivated.

e SM Watchdog. See chapter 6.2.4 Setting the watchdog.
e Communication timeout parameter. See chapter 6.1 AC drive and OPTEC EtherCAT option
board parametrization.

NOTE! Fieldbus fault is not activated at all if SM Watchdog is not set and Communication timeout
parameter value is 0.

NOTE! Field bus fault is not activated because of SM Watchdog if SM Watchdog time is set to 0.

Communication is
established

Communicating

| |

SM V\_/atchdog is Other fault condition:
triggered e Cable disconnected
o Illegal state change

'

Wait SM Watchdog
time

'

Wait Communication timeout time

|

Activate fault!
11871 uk

Figure 48. Fieldbus fault activation timers
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APPENDIX A: CANOPEN DS301 SPECIFIC DATA

9.

OBJECT DESCRIPTIONS

APPENDIX A: CANOPEN DS301 SPECIFIC DATA

Table 38. 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 9.1 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 100%h Variable RO No “F" number of the manufacturer’s
. STRING
Version hardware.
This object contains the version
Manufacturer | 400 | variable | YoIBLE | Ro No "V003" 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 | CONtains @ unique value allocated
to each manufacturer.
Identifies the manufacturer
Product code 1018h:02 | Variable | UDINT RO No 00004543h 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 _. |ldentifies amanufacturer specific
serial number.
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9.1 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 39.

Bit L EELT

generic error

current

voltage

Wl N —| O

temperature

communication error (overrun,
error state)

~

* Not used/supported
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10. APPENDIX B: DEVICE PROFILE FOR DRIVES

The VACON® EtherCAT Option Board follows the Drive device profile DSP-402. The Velocity mode
is supported.

Figure 49. Basic Device Control and Device Data Interface
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11. APPENDIX C - CONTROL AND STATUS WORD

11.1 CONTROL WORD BIT DESCRIPTION

The Control word is composed of 32 bits. FBFixedControlWord consist of the first 16 bits. FBGen-
eralControlWord consist of the remaining 16 bits. While the functionality of FBFixedControlWord is
fixed in the VACON® standard applications, the functionality of FBGeneralControlWord is totally
application specific and can vary even in the VACON® standard applications.

The meanings of FBFixedControlWord bits are described below. Unused bits have to be set to zero.
NOTE! This table is valid for VACON® standard applications.
NOTE! There are some control word bit modifications in VACON® NXP AC drive. These modifications

are described in Table 41. Unused bits have to be set to zero.

Table 40. FBFixedControlWord bits

Bit Function Description
0 Stop request from fieldbus.
BO Start/Stop :
1 Run request from fieldbus.
) ] 0 Requested direction is "FORWARD".
B1 Direction i E—
1 Requested direction is "REVERSE".
0 No action.
B2 Fault reset 1 No action. Rising edge (0->1) = Active faults,
alarms and infos are reset.
0 Stop mode is unmodified.
B3 Stop mode 1 _ : . —
1 Stop mode is overridden to "Coasting”.
0 Stop mode is unmodified.
B4 Stop mode 2 . . m —
1 Stop mode is overridden to "Ramping”.
0 Normal deceleration ramp time.
B5 Quick ramp time 1 Deceleration ramp time is switched to shorter
than normal.
Changes in the setpoint value from fieldbus (FB
0 |Speed Reference) are taken into use by the appli-
. cation.
Bé Freeze Setpoint

Changes in the setpoint value from fieldbus (FB
1 | Speed Reference] are not taken into use by the
application.

The setpoint value from fieldbus is taken from FB
B7 Setpoint to Zero Speed Reference.
1 | The setpoint value from fieldbus is changed to 0.

_ Control Place is as parameterized in the drive
Request Fieldbus | 0

B8 (unchanged).
Control . . .
1 | Control Place is overridden to Fieldbus Control.
0 Source of the setpoint value is as parameterized
59 Request Fieldbus in the drive (unchanged).
Reference Source of the setpoint value is overridden to

Fieldbus.
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Table 40. FBFixedControlWord bits

Bit Function Description
) 0 No action.
B10 Jogging 1 _ _
1 Jogging request with ref1.
) 0 No action.
B11 Jogging 2 _ _
1 Jogging request with ref2.
, 0 Drive operates as normal.
B12 Quick stop . i
1 Drive executes quick stop / emergency stop.
0 -
B13 Reserved 7
0 -
B14 Reserved 1
0 -
B15 Reserved 7

Table 41. FBFixedControWord modifications in VACON® NXP

Bit Function Value Description
) 0 Fieldbus DIN 1 off
3 Fieldbus DIN 1 i
1 Fieldbus DIN 1 on
) 0 Fieldbus DIN 2 off
4 Fieldbus DIN 2 i
1 Fieldbus DIN 2 on
i 0 Fieldbus DIN 3 off
5 Fieldbus DIN 3 i
1 Fieldbus DIN 3 on
) 0 Fieldbus DIN 4 off
6 Fieldbus DIN 4 i
1 Fieldbus DIN 4 on
) 0 Fieldbus DIN 5 off
7 Fieldbus DIN 5 i
1 Fieldbus DIN 5 on
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11.2 STATUS WORD DESCRIPTIONS

The Status word is composed of 32 bits. FBFixedStatusWord consist of the first 16 bits. FBGen-
eralStatusWord consist of the remaining 16 bits. While the functionality of FBFixedStatusWord is
fixed in the VACON® standard applications, the functionality of FBGeneralStatusWord is totally
application specific and can vary even in the VACON® standard applications.

The meanings of FBFixedStatusWord bits are described below. Unused bits have to be set to zero.

In VACON® NX series AC drives the FBFixedStatusWord comes from firmware variable "MCStatus".

Table 42. FBFixedStatusWord bits

Bit Function Description
0 Drive is not ready.
BO Ready —
1 Drive is ready to run.
0 Motor is not running.
B1 Run _ .
1 Motor is running.
, ] 0 Motor is running clockwise.
B2 Direction i : i
1 Motor is running counterclockwise.
0 No fault active.
B3 Fault . .
1 Drive has an active fault.
0 No alarm active.
B4 Alarm . .
1 Drive has active alarm.
0 | Motoris not running at reference speed.
B5 At reference i i
1 Motor is running at reference speed.
0 Motor is not at zero speed.
B6 Zero speed . -
1 Motor is running at zero speed.
0 Motor is not magnetized.
B7 Flux ready _ -
1 Motor is magnetized.
B8-B12 Reserved
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11.3 CONTROL WORD BIT SUPPORT IN DRIVES

This table describes the control word bit support in different AC drives. Notice that this table is valid
only for the VACON® standard applications. Always check the application-specific status from the
application manual.

Table 43. Control word

VACON® VACON®

VACON® VACON®

Function 100 NXS
family NXP/ 20 20X
BO Start/Stop X X X X
B1 Direction X X X X
B2 Fault reset X X X X
B3 Stop mode 1 X X
B4 Stop mode 2 X X
B5 Quick ramp time X X X
Bé6 Freeze setpoint X X
B7 Setpoint to zero X X
B8 Request fieldbus « « «
control

B9 Request fieldbus y « «

reference
B10 Jogging 1 X
B11 Jogging 2 X
B12 Quick stop X X
B13 Reserved
B14 Reserved
B15 Reserved
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11.4 STATUS WORD BIT SUPPORT IN DRIVES

This table describes the status word bit support in different drives. Notice that this table is valid only
for the VACON® standard applications. Always check the application-specific status from the

application manual.

Table 44. Status word

VACON® VACON®

VACON® VACON®

Function 1 NX

et fan(']\(i]ly NXSP/ 20 20X
BO Ready X X X X
B1 Run X X X X
B2 Direction X X X X
B3 Fault X X X X
B4 Alarm X X X X
B5 At reference X X X X
Bé6 Zero speed X X X
B7 Flux ready X X
B8 Reserved
B9 Reserved
B10 Reserved
B11 Reserved
B12 Reserved
B13 Reserved
B14 Reserved
B15 Reserved
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12. APPENDIX D - FIELDBUS PARAMETRISATION

The following chapter describes briefly how to parametrise the AC drive in order for the motor to be
controllable via fieldbus. These instructions are written for basic applications. For more
information, consult the application-specific manual.

In order for the AC drive to accept commands from the fieldbus network, the control place of the AC
drive has to be set to fieldbus. The default value of the parameter "Control Place" is usually I/0. Note
that if the control unit firmware is updated, the default settings are restored. In addition, some
applications may have the remote speed reference selection set by default to other than fieldbus. In
these cases, the speed reference selection must be set to fieldbus, in order for the speed reference
to be controlled via fieldbus.

NOTE! The motor control mode should be selected to support the used process and profile.

12.1 FIELDBUS CONTROL AND BASIC REFERENCE SELECTION

The following tables list some of the parameters related to fieldbus control in case of VACON®
applications for the VACON® 100 family, VACON® 20 / 20X and VACON® NXP. See the application
specific manuals for more detailed information.

Parameters can be read and written by using the drive panel, PC Tools or fieldbus protocol. The
table below contains links to chapters where the ID value reading is described.

Table 45. Parametrization for VACON® 100 (standard application)

Parameter name ID Value Default Panel Tree
0 = Frequency
Control mode 600 1 =Speed 0 P3.1.2.1
2 =Torque
Remote control place 172 1 = Fieldbus CTRL 0 P3.2.1
Local / remote 211 0 = Remote 0 P3.2.2
Fieldbus ref. sel. 122 3 =Fieldbus 3 P3.3.1.10
Controlling fieldbus 2539 |- 1 P5.13.1

Table 46. Parametrization for VACON® 20 (standard application]

Parameter name ID Value Default Panel Tree
. . 0 = Advanced menu
Disable showing of - |1 =Quick setup 1 P17.2
Quick menu
parameters
Motor control mode 600 0 = Frequency 0 P18
1 =Speed
Rem. C°2terl°L place 1 172 |1 = Fieldbus CTRL 0 P 2.1
Local / remote 211 0 = Remote 0 P25
Rem. Control place 1 117 |3 =Fieldbus 7 P3.3
freq. ref. sel.
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Table 47. Parametrization for VACON® 20X [standard application]

Parameter name ID Value Default Panel Tree
0 = Frequency
Motor control mode 600 0 P 8.1
1 =Speed
Control place selection 125 2 = Fieldbus 0 P1.11
Local / remote 211 0 = Remote 0 P3.2.2
Frequency ref. sel. 1819 |5 =Fieldbus 5-7 P1.12

Table 48. Parametrization for VACON® NXP [multipurpose application)

Parameter name ID Value Default Panel Tree
0 = Frequency
Motor control mode 600 1 =Speed 0 P26.1
2 =Torque
Control place selection 125 3 = Fieldbus 1 P 3.1
Fieldbus Ctrl Ref. 122 9 = Fieldbus 3 P21.13
12.2 CONTROLLING FIELDBUS PARAMETER

Use the "Controlling Fieldbus”-parameter to select the instance from which the process data is sent
to the drive application. By default the setting is in "Automatic” and the functionality (when receiving
process data from multiple sources) is application dependent.

For example, if the option board has been installed to slot E and it is used with PROFINET to control
the drive, user can select "Slot E" as value for this parameter. Now only the process data from the
option board in slot E is forwarded to the application. All other fieldbusses will still receive process
data out. With this setting it is possible to prevent that the monitoring fieldbusses accidentally write
process data in.

Table 49.
Value name Value Description
Automatic 1 Process data from all sources is forwarwed to application
Slot D 2 Only process data from slot D is forward to application.
Value is visible only, if option board is installed to slot D.
Slot E 3 Only process data from slot E is forward to application.
Value is visible only, if option board is installed to slot E.
RS485 4 Only process data from VACON® 100 family internal RS 485
protocol is forwared to application
PROFINET 10 5 Only process dat_a from VACON® ‘IO_O fa_mily internal PROFI-
NET IO protocol is forwared to application
EtherNet/IP 6 Only process daFa from VACON® 1QU fe?mily internal Ether-
Net/IP protocol is forwared to application
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Table 49.
Value name Value Description
Modbus TCP/ 7 Only process data from VACON® 100 family internal Modbus
UDP TCP/UDP protocol is forwared to application
Bacnet IP 8 Only process data from VACON® 1_00 family internal Bacnet
IP protocol is forwared to application
12.3 TORQUE CONTROL PARAMETRIZATION

Some extra parametrisation has to be made in order to control the frequency control with torque
control. The following instructions are for the VACON® 100 family and VACON® NXP application, see
the application-specific manual for more detailed information.

e Motor control mode (ID 600) should be configured to "Torque control” (2).

To configure the drive to use correct torque reference, select the parameter "Torque Reference
Selection” to ProcessDataln1 (9). This can be done with:

- PC-tool or panel (VACON® 100 family: P 3.3.2.1, VACON® NXP: P 2.10.4) / ID 641
- Vendor Parameter Object
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13. APPENDIXE - FIELDBUS PROCESS DATA
MAPPING AND SCALING

Fieldbus process data items can be used to write and read variables quickly and periodically to/from
VACON® AC drives. Incoming process data can be used for multiple different purposes (e.g. torque
reference), and outgoing process data can be used for information about the state of the AC drive.

For fast access to any VACON® AC drive application ID over any fieldbus, generic Process Data Out
parameters are defined. The content of the process data items are selected with the FB DataOut Sel
parameters. Writing any application ID number to these parameters will then map the data value of
that application ID to be sent in the corresponding Process Data Out variable.

Figure 50 illustrates how the fieldbus data mapping (FB DataOut x Sel) affects the data of the
corresponding Process Data Out variable. By writing ID value 1 to FB DataOut1 Sel (ID 852), the value
of ID 1 (Output Frequency]) is sent in Process Data Out 1. The value is always raw value in process
data out, so e.g. 16.43 Hz has value 1643. The scaling of the parameters can be checked from
application manuals.

The status word and actual speed values cannot be changed, however the values sent by the fieldbus
protocol might differ if a profile is used. In Bypass mode, these values are given as is.

ID |Value Value Item Value
1 Output Frequency |16.43Hz - ---- = Process Data Out 1 (1643
2 Motor Speed 486 rpm - ---- * Process Data Out 2 486
3 Motor Current 0.12A  r----- ~ Process Data Out 3 |12

4 Motor Torque 49% - --- = Process Data Out 4 |49

5 Motor Power 1.6%  r----- » Process Data Out 5 |16

6 Motor Voltage 80.2v. - ---- = Process Data Out 6 802
7 DC-link Voltage 332v. Fmm--- = Process Data Out 7 (332

fffff = Process Data Out 8 |0

‘
Fieldbus DataMap 37 | LastActiveFaultCodelO * r——- = Fixed Status Word |0x0023

|
# Value 172 | Rem Control Place |0=I/0 Control : ---» General Status Word|0x2000
|
1 1 1 600 | Control Mode 0=I/0 Frequency Ctrl ; : T Actual Speed 3284
2 2 852 |FB DataOut 1 Sel |1 L
4 4 859 |FB DataOut 8 Sel |37 o
[
5 5 : : :
6 6 864 | FB Speed Word 0x20000023 I
7 7 865 | FB Speed Actual 32.84% -
8 37 11845_uk

Figure 50. Fieldbus Datamapping

Table 50. Fieldbus Process Data Selection Panel Tree for VACON® AC drives

Panel Tree
Parameter name VACON® VACON®
100 family 20 X/CP
FB DataOut 1 Selection 852 P3.6.1 P2.13.3 P10.1 P11.1
FB DataOut 2 Selection 853 P3.6.2 P2.13.4 P10.2 P11.2
FB DataOut 8 Selection 859 P3.6.8 P2.13.10 P10.8 P11.8
FB DataOut 9 Selection* * - * - -

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Table 50. Fieldbus Process Data Selection Panel Tree for VACON® AC drives

Panel Tree
Parameter name VACON® VACON®
100 family 20 X/CP
FB DataOut 10 Selection* * - - _
FB DataOut 16 Selection* * - - _

* Only in applications supporting Normal Extended Communication or Fast Communication
** Multipurpose application

Table 51. Default process data mapping for VACON® 100 family and VACON® NXP
VACON® 100 family VACON® NXP

PD |Mapped Application Data | ID | Unit | Scale § PD|Mapped Application Data|ID |Unit| Scale

1 Output Frequency 1| Hz |0.01 Hz| | 1 Output Frequency 1| Hz |0.01 Hz
2 Motor Speed 2 {rpm| 1rpm 2 Motor Speed 2 {rpm| 1rpm

3 Motor Current 3| A |Varies*|| 3 Motor Current 45| A | 0.1A

4 Motor Torque 4|1 % | 01% 4 Motor Torque 4| % | 01%

5 Motor Power 5| % | 0.1% 5 Motor Power 5| % | 0.1%

6 Motor Voltage 6|1V 0.1V 6 Motor Voltage 6| vV | 0.1V

7 DC Link Voltage 71V 1V 7 DC Link Voltage 7|V [RY

8 | LastActive Fault Code [37| - - 8 | Last Active Fault Code |37 - -

*Scaling is based on drive nominal power. Scaling can be seen from Table 41.

Table 52. Default process data mapping for VACON® 20 X/CP and VACON® 20

VACON® 20 X/CP VACON® 20

PD | Mapped Application Data | ID | Unit | Scale § PD|Mapped Application Data|ID |Unit| Scale

1 Output Frequency 1| Hz |0.01 Hz| | 1 Frequency Reference |25| Hz |0.01 Hz
2 Motor Speed 2 |rpm| 1rpm 2 Output Reference 1| Hz |0.01 Hz
3 Motor Current 3| A |Varies*|| 3 Motor Speed 2 |rpm| 1rpm

4 Motor Torque 4| % | 0.1% 4 Motor Voltage 6| V | 01V

5 Motor Power 5|1 % | 0.1% 5 Motor Torque 41 % | 0.1 %

6 Motor Voltage 6| V | 0.1V 6 Motor Current 3| A [|Varies*
7 DC Link Voltage 71V 1V 7 Motor Power 5| % | 0.1%

8 | Last Active Fault Code |37| - - 8 DC Link Voltage 7|V 1V

* Scaling is based on drive nominal power. Scaling can be seen from Table 53.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 53. Current scaling based on nominal power

Nominal power ‘ Current scale
<5 kW 0.01A
5-100 kW 0.1TA
> 100 kW 1A

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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14. APPENDIXF - FIELDBUS OPTION BOARD
COMMUNICATION

The different communication modes can be enabled for fieldbus option board for different features.
There are different modes available for different setups:

Normal mode, for most commonly used setups. 8 process data items.
Normal extended mode, for setups that require 16 process data items.
Fast mode, with low latency process data. 16 process data items.

Fast safety mode, with safety "black channel”. 16 process data items.
Fast PROFIBUS mode, for backward compatibility. 8 process data items.

NOTE! OPTEC EtherCAT does not support Fast Safety mode.

The fast communication modes can be enabled to get minimum communication delay between
fieldbus and application.

14.1 REQUIREMENTS FOR COMMUNICATION MODES

The following table describes the required components for different communication modes:

Table 54. Requirements for different fieldbus communication modes

Fast / Normal Extended | Fast Safe Fast PROFIBUS
Control Board NXP [serial no. 761 or NXP SN 761 or NXP (serial no. 561 or later]
later) later)
Multipurpose V236 (Nor- System Interface V110 or later
Applications  |mal Any* Advanced V085 or later
Extended Mode] or later Marine V107 or later
OPTES3-Eb, V006 or

OPTES-ES5, V006 or later OPTC3_10502V014.vcn

later

OPTC3-5_FW0232V001.vcx or

OPTE9, VOO7 or later -
later

Fieldbus option OPTEA V00T or

later
OPTEC, V003 or later - OPTEC, V001 or later
OPTES®b, V010 or later - -

OPTEA, V0OO1 or later

Refer to application specific manuals for latest information about application support for fieldbus
communication modes.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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14.2 FIEDLBUS COMMUNICATION MODE FEATURES AND LIMITATIONS

Fast mode:

* 1 ms process data interval

 Available in VACON® NXP slots D and E

- Possible to run both slots simultaneously

- Have similar process data latency in both slots
e Service data latency is also reduced

- Running multiple service data queries at high interval can cause high CPU load in VACON®
NXP AC drive.
16 process data items:

e 16 process data items always require support from application

e Available in both Fast mode and Normal Extended mode

e |f no support is available the process data out shall always be "0°, while incoming process
data items 9-16 are discarded

14.3 NORMAL FIELDBUS COMMUNICATION

The normal fieldbus communication between option board and the AC drive application is visible in
Figure 51. In normal communication both process data and service data are transferred in
succession at 5 ms interval.

Communication delay for process data can be calculated by summing all delays together:

+2-¢ +t

r= t[Odatacycle + tupdateinterval communicationdelay = “applicationcycle

Example: With fieldbus cycle time of 4 ms and application cycle of 10 ms, the delay is:

t = 4ms+ 10ms~+ (2 - 5)ms + 10ms= 34ms

NOTE: This value does not include delays of the fieldbus master, jitter in the process data cycle of
the communication protocol or resending due to electronic interference.

{ g o
10 Data IR Update P%)é:;eass

; High interval | Application
Cyclic Erio I ] task
X ms 10ms SPI [T7] SPI 1-50ms
Software 5ms L | 5ms L[{omsh Service
A I ms Data
Cyclic| WSiow I A A B A Y | Application
Priority ‘ H_H ‘ ' task
Parameters, 50-500ms
etc. ﬂ o
Option Board Drive Control Board
11722 uk

Figure 51. Normal fieldbus communication

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/




VACON ® 142 APPENDIX F - FIELDBUS OPTION BOARD COMMUNICATION

14.4 FAST FIELDBUS COMMUNICATION

The fast mode decreases the communication delay between the PLC and the AC drive application
significantly by using two communication channels separately for process and service data. The
process data interval is set to 1 ms, while other data is sent acyclically. When the fast mode is
activated, the application can be synchronized to run with the communication cycle. The Fast
communication mode is visible in Figure 52. This mode also includes the ability to transfer 16
process data items.

The communication delay for process data in fast communication mode is (when application task is
synchronized with communication):

t = t0data cycle * ZLupdate interval * tapplication cycle

Example: With fieldbus cycle time of 1 ms an application cycle of 1 ms the delay is::
t=ITms+1+1Tms=3ms

NOTE: This value does not include delays of the fieldbus master, jitter in the process data cycle of
the communication protocol or resending due to electronic interference.

i (@] O
- E o : o
IO Data I Pg);teass
. . i Application
High h
(;:(yl’f‘:lsc Priority| SPI : SPI task
ims || ! 1ms 1-50ms
Software ! Service
. ‘ UART Data
Acyclic P#Sgt i Acyclic Application
- T T task
Parameters, ‘ 1 50-500ms
etc. ﬂ o
Option Board Drive Control Board
11723 uk

Figure 52. Fast fieldbus communication

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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14.5 FasT PROFIBUS FIELDBUS COMMUNICATION

NOTE! This mode is not recommended for new installations.

There is also a second type of fast communication mode, the Fast PROFIBUS mode originally meant
for the OPTC3/C5 PROFIBUS board. This mode can be seen in Figure 53. This mode can achieve
same latencies for process data as the fast mode introduced in Chapter 12.4. However, this mode
imposes the following limitations:

e No service data is available
e Option board can be run only in Bypass mode.

' ).
_ § 00
: P
i ; B
Application
! task
IO Data | "‘ oo
) : E—
C)I(yrcr:lsc Software —— SPI g SPI Data
r 1ms ' 1ms "/","': Application
i Ll task
1] . . Only 50-500ms
L N +in startup!
Option Board Drive Control Board
11724 _uk
Figure 53. Fast PROFIBUS communication
14.6 NORMAL EXTENDED MODE

The normal extended mode uses the same communication method that is used in “Fast mode”, but
reduces the communication cycle to 5ms. Therefore, the communication delay is still faster than in
“Normal mode”.

This mode can be used in applications where 16 process data items are required but the lowest
possible communication delay is not needed or the increased CPU load of Fast mode to VACON®
NXP AC drives is problematic.

NOTE: This mode is automatically enabled in VACON® Applications supporting 16 process data
items.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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15. APPENDIX G - PARAMETERS FOR APPLICATION
DEVELOPERS

This appendix gives information for the application developers and system integrators on the
VACON® NXP system software variables used to activate and control different fieldbus
communication modes and features.

NOTE! Changing of mode while running the motor is not supported because of security reasons.

Table 55. System software variables for selecting communication modes

Parameter Value Default

FBModeSlotD_fwu8 0 = Normal mode 0
1 = Fast safety mode*
2 = Fast mode

FBModeSlotE_fwus8 3 = Fast PROFIBUS mode 0
4 = Normal extended mode

* Fast safety mode is automatically enabled/disabled by system software. Cannot be set by user. This mode is
not supported in OPTEC EtherCAT.

FBModeSlotX_fwu8 variables are used to select the active fieldbus option board communication
mode. If no fieldbus option board is connected to the related slot, the selection of the FBModeSlot
parameter is set to 0 = Normal mode.

Table 56. System software variables for monitoring supported communication modes

Parameter Value Default

0x00 = Not yet updated. Read again later
FBModeSlotDSupModes_fwu1é |0x01 = Fieldbus communication not supported 0
0x02 = Normal mode supported
0x04 = Fast safety mode supported
0x08 = Fast mode supported
FBModeSlotESupModes_fwulé | gy10 = Fast PROFIBUS mode supported 0
0x20 = Normal extended mode supported

FBModeSlotXSupModes_fwu16 variables can be used to determine the different supported modes
of the fieldbus option boards. All features are set as bit fields as multiple modes can be supported.

Value '0" is returned while the feature set of the option board is not yet retrieved. Value should be
asked again. Any option board not supporting fieldbus communication shall return value "1".

Example 1: OPTE3-E5_FW0083V006 PROFIBUS board returns value: 0x0E, indicating support for
Normal, Fast and Fast safety modes.

Example 2: OPTE9_FW0196V006 Dual Port Ethernet board returns value: 0x0A, indicating support
for Normal and Fast modes.

Table 57. System software variables for selecting the input process data slot

Parameter Value Default
0 = All slots
4 =Slot D only
FBControlSlotSelector_fwu8 5=Slot E only 0
6 = Fast PROFIBUS D slot
7 = Fast PROFIBUS E slot

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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FBControlSlotSelector_fwu8 variable is used to select the controlling fieldbus option board slot.
When selected (other than '0'), process data is accepted only from the selected slot and all other
process data is discarded. Process data out is still updated normally to all slots.

This selector can be used to support redundant fieldbus connection. In fieldbus redundancy mode
two fieldbus option boards are installed to VACON® NXP option board slots D and E. Application
selects with FBControlSlotSelector_fwu8 variable which fieldbus option board can deliver process
data from fieldbus master to the application.

Default value for FBControlSlotSelector_fwu8is '0' which means that process data is accepted from
both fieldbus option boards.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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