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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

Cal

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/0-terminals are isolated from the mains potential. However, the
relay outputs and other I/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-Llist/
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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 I/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> B Pk PP

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

/I 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 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-Llist/
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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

TR R AT

Pre-operational 8 Boot

A

3 4

7 Safe-operational

Operational
11870 _uk
Figure 1. EtherCAT device states
Table 2. EtherCAT device states

State

.. Service activation/deactivation
transition

Start mailbox communication

Stop mailbox communication

Start process data transfer from EtherCAT slave to EtherCAT master,

Stop process 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

N | O~ O BN WO N —

Stop process data transfers

Stop mailbox communication, stop process data transfer from Ether-
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

EoE Ethernet over EtherCAT

FB Fieldbus

PPO Parameter Process Data Object
PLC Programmable Logic Controller

EtherCAT physicalinterface X, where X represents the number

PHY(X) of interface
PDO Proc_ess Data Object (Inputs and outputs. \/_alues of type rota-
tional speed, voltage, frequency, electric current, etc.)
RPM Revolutions per minute
SDO Service Data Object (Configuration se_ttings, possibly node ID,
baud rate, offset, gain, etc.)
Table 4. List of data types used in this document
Type name Bit size Explanation
INT8 8 Signed short integer
UINTS8 8 Unsigned short integer
INT16 16 Signed integer
UINT16 16 Unsigned integer
INT32 32 Signed long integer
UINT32 32 Unsigned long integer
FLOAT32 32 32-bit floating point
STRING3 24 Three byte string
STRING5 40 Five byte string

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

New CANOpen objects: OxFFF1 Fault history object and 0x604B
velocity setpoint factor.
Added new parameters and monitor values.

Support for 16 process data items for VACON® 100, either 16bit
or 32bit.

« 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
parametrization”
e Support for Fast Communication and 16 process data when Vo3
installed to VACON® NXP drive. See details in “APPENDIX F -
FIELDBUS OPTION BOARD COMMUNICATION"
e FEthernet over EtherCAT support, see Chapter 6 "Commission-
ing” and Chapter 7.5 "Ethernet over EtherCAT".
¢ Added support for SM sync and DC sync modes, see
Chapter 7.2.3 "Sync Manager™.
e Support for EtherCAT Device ID, see Chapter 6 “Commission-
ing". V004

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
Communications Supported features « SDO Info Service
Mailbox - EoE
Synchronization Freerun/SM sync, DC sync
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 0.5Gat9...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 TD - 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.
ON Option board is in initialization state, waiting activation com-

mand from the AC drive.

Blinking fast
(once /18] .

Option board is activated and in RUN state
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

Sl 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 INSTALLATION IN VHCON® 100 FAMILY

Open the cover of the AC drive.

9174.emf

The relay outputs and other I/0-terminals may have a dangerous control voltage
present even when VACON® 100 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.

N
Fieldbus
I 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 1/0 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), | Operation mode defines how EtherCAT

Operation mode Drive Profile Bypass (2] 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.
Device ID 1 1...65535 Device ID of OPTEC EtherCAT
. Scaling factor for vl speed reference
Vl setpoint factor 1 1,10, 100 (only in NXP).

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 QOperation 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 Operation 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)".

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

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™.

6.1.1.4 Device ID

This parameter can be used to set the unique device identification value for OPTEC EtherCAT within
the EtherCAT network. EtherCAT master needs to be configured to use this identification method.
If EtherCAT master does not use Device ID as identification method, this parameter has no effect.

More detailed description is found in Chapter 6.2.3 "Addressing and identification™.

6.1.1.5 VI setpoint factor

If the default RPM range of vl target velocity and vl velocity actual in not enough for high speed ap-
plications, this parameter can be used to increase the range by 10 or 100. The default speed range
with vl setpoint factor 1is -32768...+32767 RPM. With vl scaling factor 10 this is -327680...327670.
In practice, this means that vl target velocity value of 100 RPM translates to 1000 RPM internally
and vl velocity actual value of 100 RPM needs to be multiplied by 10 to get actual RPM of the drive.

NOTE! This panel parameter is only visible in VACON® NXP drives.

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 monitor values

Name Range Description

Initializing (1),
Stopped (2),
Operational (3),
Faulted (4),
Failing (5),
Pre-Operational (6)
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)

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 17. OPTEC EtherCAT monitor values

Name Range Description
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], ESI file selection mode
Static (3)
Product Code 0..0xFFFFFFFF |Currently used EtherCAT Product Code
Revision Number 0..0xFFFF Currently used EtherCAT Revision Number
Sub menu EoE
IP part 1 0-255 IP address part 1
IP part 2 0-255 IP address part 2
IP part 3 0-255 IP address part 3
IP part 4 0-255 IP address part 4
Subnet P1 0-255 Subnet mask part 1
Subnet P2 0-255 Subnet mask part 2
Subnet P3 0-255 Subnet mask part 3
Subnet P4 0-255 Subnet mask part 4
Default GW P1 0-255 Gateway IP address part 1
Default GW P2 0-255 Gateway IP address part 2
Default GW P3 0-255 Gateway IP address part 3
Default GW P4 0-255 Gateway IP address part 4
EoE Enabled / Disabled |Shows if EoE is enabled or disabled by master

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)".

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

e 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: Initialization, Pre-operational,
Safe-operational, Operational, Error. See EtherCAT state machine states in Chapter 2 "OPTEC Eth-
erCAT - General”.

Table 18. EtherCAT AL Status Codes

Current state or

Code Description 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

|->S,1->0,P->0,

0x0011 Invalid requested state change 0-5B S->B, P->B I+E,P+E,S+E
0x0012 Unknown requested state Any |+E,P+E,S+E
0x0013 Bootstrap not supported [->B |+ E
0x0014 No valid firmware |->P l+E
0x0015 Invalid mailbox configuration |->B l+E
0x0016 Invalid mailbox configuration |->P l+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
0x0017 | Invalid sync manger configuration P->5S->0 Current state + E
0x0018 No valid inputs available 5,0,5S->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 0,5 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,S,0 |+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+ES+E
0x0032 PLL Error 0,S->0 S+E
0x0033 DC Sync 10 Error 0,S->0 S+E
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_AQOE B,P,SO0 |+E,P+E S+E
0x0042 MBX_EOE B,P,SO0 |+E,P+E S+E
0x0043 MBX_COE B,P,SO0 |+E, P+E S+E
0x0044 MBX_FOE B,P,S,O0 |+E, P+E S+E
0x0045 MBX_SOE B,P,S,0 l+E,P+E S+E
0x004F MBX_VOE B,P,S,0 l+E,P+E S+E
0x0050 EEPROM no access Any |+E,P+E S+E
0x0051 EEPROM Error Any |+E,P+E S+E

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

Current state or

Code Description state changes Resulting state
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.

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.

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



COMMISSIONING VACON ©® 37

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”.

6.1.2.15 [Ppart 1
The most significant byte of OPTEC IP address.

6.1.2.16 IPpart2
Second byte of OPTEC IP address.

6.1.2.17 IPpart3
Third byte of OPTEC IP address.

6.1.2.18 I[P part 4
The least significant byte of OPTEC IP address.

6.1.2.19 Subnet mask P1
The most significant byte of OPTEC subnet mask.

6.1.2.20 Subnet mask P2
Second byte of OPTEC subnet mask.

6.1.2.21 Subnet mask P3
Third byte of OPTEC subnet mask.

6.1.2.22 Subnet mask P4
The least significant byte of OPTEC subnet mask.

6.1.2.23 Default GW IP P1
The most significant byte of default gateway IP address.

6.1.2.24 Default GW IP P2
Second byte of default gateway IP address.

6.1.2.25 Default GW IP P3
Third byte of default gateway IP address.

6.1.2.26 Default GW IP P4
The least significant byte of gateway IP address.

6.1.2.27 EoE

Status of Ethernet over EtherCAT. Shows “Enabled” if OPTEC EoE is activated by master and other
monitor values (IP part 1 etc) are valid. If status is “Disabled” OPTEC has no valid IP address and it
cannot be connected via VACON™ live for example.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 ESI files can be downloaded from https://www.danfoss.com/en/ser-
vice-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 I1Ds.

e AC drive and AC drive application specific ESl 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
e 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”).

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Start the TwinCAT System Manager by right-clicking on the toolbar icon and by
selecting ‘System Manager’.
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In the TwinCAT System Manager, go to ‘Options’ -> ‘Show Real Time Ethernet
Compatible Devices...’
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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 @

Ehrenet e
- H8 Installed and ready to use devices

H8 Local Area Connection - Intel 21140-Based PCl Fast Ethemnet Adapter [Generic) L |

H3 Compatible devices —l

H3 Incompatible devices

H8 Disabled devices I |

Enable |

4 Disable |

[ Show Bindings

11260,jpg

Make sure that TwinCAT is in the Config mode (check that the text Config mode is
visible in the bottom right corner).
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If this is not the case, switch the TwinCAT System Manager to the Config Mode by
clicking ‘Set/Reset TwinCAT to Config Mode'.

6 File Edit Actions View Options Help
#o = nu./g--'\@

Desd R & bes
1262jpg

7 In the 'Load 1/0 devices?' dialog, click 'Yes'.

8 In the "Active Free Run?' dialog, click 'No’

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

D EE@ t 22 A
+ SYSTEM - Configuration Murnbey

B8 PLC - Configuration
= 8 1/0 - Configuration

Device
1 0 g8 Map ':c append Device. ..

&@" Import Device. ..

[ Paste Crl+v
8 Paste with Links Alt+Ctrl+V

11263.jpg

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 I/0 devices found

evice 2 [EthetCAT]  [Local Area Connection 2 [NVIDIA nForce Networking C] oK

Cancel

1 1 Select &ll

Unselect Al

).

126400
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.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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When the connection has been established, TwinCAT looks like in the picture be-
low.
File Edit Actions View Options Help
DS " A eSS AN @R (5Q 2 &0 %
+ SYSTEM - Configuration 5 = A
B8 PLC - Configuration eneral | EtheiCAT | Process Data | Startup | CoE - Online | Online
= 1/0 - Configuration
! .f; Yo 0934ces Mame: Box 1 (OPTEC_TYPE) Ikl
=% Device 2 (EtherCAT) Tope OPTEC
== Device 2-Image
=f= Device 2-Image-Info Comment:

# QT Inputs

+ §l outputs

4 @ InfoData

- P

&8 Mappings
[] Disabled B
Name Online Type Size >Addr... InjOut User... Linkedto
T Process Data Out 1 0x0228 (552) UINT 2.0 39.0 Input o
$TProcess Data Out 2 0x0000 (0} UINT 2.0 41.0 Input o
©TProcess Data Out 3 0x0000 {01} UINT 2.0 43.0 Input O
$TProcess Data Out 4 0x0000 (0) UINT 2.0 45.0 Input ]
OTProcess Data Out 5 0x0000 (0) uINT 2.0 47.0 Input 0
OTProcess Data Out & 0x0000 (0} UINT 2.0 49.0 Input o
©TProcess Data Out 7 0x0000 (0 UINT 2.0 51.0 Input 0
©TProcess Data Out & 0x0000 (0 UINT 2.0 53.0 Input 0
QT Bypass Fixed Sta... 0x0148 (328) UINT 2.0 55.0 Input o
$TBypass General ... 0x0000 (0) UINT 2.0 57.0 Input o
$TBypass Speed Ac... 0x0041 (65) UINT 2.0 59.0 Input o
O westate [} BOOL 0.1 1522.1 Input o
$lInputToggle 0 BOOL 0.1 15241  Input O
QT State 0x0008 (8) UINT 2.0 1548.0 Input o
ST adsaddr DAFFFF180301... AMSADDRESS 8.0 15500  Input O
@.Process DataIn 1 0x0000 (0} UINT 2.0 39.0 Output O
@ Process DataIn 2 0x0000 (0 UINT 2.0 41.0 Output 0
®!Process DataIn 3 0x0000 (0) UINT 2.0 43.0 output @
QlProcess Dataln 4 0x0000 (0) UINT 2.0 45.0 Qutput 0
@lProcess DataIns 0x0000 (0) UINT 2.0 47.0 Output 0
@lProcess DataIné 0x0000 (0} UINT 2.0 49.0 Output 0O
@lProcess DataIn7 0x0000 (0) UINT 2.0 51.0 Output 0O
@.Process DataIn & 0x0000 () UINT 2.0 53.0 Output 0
¥ Bypass Fixed Co... 0x0000 (0) UINT 2.0 55.0 Output 0
@l Bypass General C... 0x0000 (0) UINT 2.0 57.0 Output O
@.Bypass Speed Se... 0x0000 (0} UINT 2.0 59.0 Ooutput 0
2eady 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 M 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”.

Installation of TwanCAT RT-Ethernel Adspbers

4 Ethsmast s npfers Lipdlatie Lt

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 @l SYSTEM
=] MOTION
&l rLc
1 SAFETY
E Ce+
4 & o
&% Mappings O AddNew [tem.. Ins
0 Add Existing Item... Shift+Alt+A
xport EAP Config
. 5can
ste (
Paste with Links
I
11874 00

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

| selectan |

| unselectaul |

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 Dewvice “
Tips: [ EnecaT

b Y EsharCAT Masiar
= EerCAT Sleve Cancel |
= EmenCAT Autormahon Frotocol (Meswork Vanables) :
"l EmenCAT sutomation Protocol vie ELEEDT, EtherCAT
= EferCAT Simulation
+ & Ethamel
i &% Prafibus DF
{4 Prafinat
+-¢n CAMopen
i- = Dancaldet
b Etharey Tange Type
#-f SERCOS imeriace P oy
+ 1% Beckhol Lightbus
= USE Cxonby
-7 BACH
i1 3 Beckholl Hardware ST
£ Miscellaneous Al

Name: Digrvica 1

11876_00

Device Found At

o
Bluetooth MNetwork, Connechon (Bluetooth Device (Personal Ares Metwo

[Local Area Connection 3 (D-Link DIUG-E100 UISBE .0 Fast Ethemnet Adapter) Cancs
Local Area Connechon B (O-Link DUB-1312,/1332 USEI0 to Gigabit Ethemet
Local Area Connecton 2 (PANGE Yirtual Ethernet Adapter) ~
Wireless Network Conneclion (Intel(F) Dual Band Wirsless-N 7280) @ Unused
Local Area Connection (Intl(R) Ethemet Connection 1217-Lk) Al

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.

FLE EDIT VIEW PROJCT BULD Df
7 i0-o|B-D-ARS(XA
i 2RE @7, <Local>

Solution E){plu.l Restart TwinCAT (Config Mode) r

AnAln.ll & -
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« @vo

4 "% Devices

#l g 0O Add New Item.. Ins

*® 1. Y0 Add Existing ltem... Shift+Alt+A
2 51 X Remove Del
4 I
Ch Metld...
8 b WO i
P I Save Device 1 (EtherCAT) As..
a1 Mapping Append EtherCAT Cmd

Append Dynamic Container

Online Reset
Online Reload

Online Delete
\ Scan L

11879 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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New EtherCAT slave box should appear into menu tree if TwinCAT finds a correct
ESI file for the device.

4 g vo
4 "% Devices
4 =% Device 1 (EtherCAT)

*® Image
*® 1mage-Info

B 2 SyncUnits

P Inputs

b Outputs

b @ InfoData

] Box 1 (NX Advanced)

@’ Mappings

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 eraslable onling detcnption ingteod (ES) o tny 8o load appropriale descriptoed bhom tha wabs

Yﬂr_}; J [ Ol E51 Update (Web access requesd]

11881 00

4 G0
4 " Devices
4 =% Device 1 (EtherCAT)
*® Image
*® Image-Info
2 SyncUnits
Inputs
B Outputs
@& InfoData

P Box1(OPTEC)

&’ Mappings

B
b
b
b

11936 00

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

without WinPCAP driver.

Make sure WinPCAP Ethernet drivers are installed into your PC. Scanning of
EtherCAT slave devices with CODESYS virtual EtherCAT master is going to fail

nent into Component manager.

[ComponentManager]
Component.1=CmpTargetVisuStub
Component.2=CmpWebServer
Component.3=CmpWebServerHandlerV3
Component.4=SysEthernet
;Component.4=CmpHilscherCIFX
;Component.5=CmpPCANBasicDrv

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

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

W CODESYS

Ble Edt Yew Project Puld Qnine Debug Toos Window Help
] @ 4

Devices = o M B Start Fage X

2] ™ CODESYS V3.5 SP9 Patch 5

) New Ergggcr,
B+ Dpen -"'"r.é'.":...
'_"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".

18] Mew Project
Categories: Templates:

»-{_J Libraries e :

{8 Projects L o : z

Empty project  Standard Standard
project praject w...

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

Mame: §TestProject l

Location: ?C:'l,ﬁ.ramn U|

11882 00

Yaou are about to create a new standard project. This wizard will create the fallowing
abjects within this project:

i1l «

- One programmable device as spedfied below

- A program PLC_PRG in the language specified below

- & cyclic 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) e

PLC_PRG in: |Function Block Diagram (FED) ~

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:\ProgramData\CODESYS\Deviees)

Installed device descriptions:

5 = a| | _istall.. |

[ Ledum3zM_SoftMotion Uninstall
@ Mentor MP SoftMation
 Metronix ARS2000 ECAT SoftMotion
@ opmc Install OTM...
[ Posidrive PMode Ethercat SoftMation

| M R ADVANCED MODEL with EtherCATIP0O02813801) SoftMotion

| € >

W

[= @& ENTEMPYOPTEC _VACON_OPTEC_V03_20171120.0ml
€ Device "OPTEC installed to device repository.

L Details...
Clase
11885 00
Double click "Device (CODESYS Control Win V3]" in Devices list.
W TestProject.project” - CODESYS
fle Edit Mew Project Puid Onine Qebug  Tools jiindow Help
S Rl = R RN - X
Devioes - 30X 4 Device x
= () Testraect =]
__]] jD:::[ Y5 Control Win ¥3) Cammunication Settings Scan Metwork.., | Gateway -
=Bl mc : L
6 = 3 ag Device (CODESYS Control Win V3) | Applications
'II Libeary Manager Backup and Restars
] PLC_PRG (PRG) =
= (3 Task Configuration Files ‘
= g8 ManTask
& pic_rag Log
PLC Settings
PLC Shell
Users and Groups
11886_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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.
] Device x
Communication Settings Scan Metwork... | Gateway - Device -
Applications
7 Backup and Restore
Fileg . .
Gateway
Log
Gateway-1 e
FLEIRGE 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 Sean Netwark.o || Galeway - | Device -
9 Applications Select Device
Backup and Restore Select the nebwork path to the controller:
= ji“ Gateway-1
Bl I e e

1 Imamiskaso00008] |

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 D:I'N!‘tw‘ll Gateway = Device =
Apphoshong

Bachup a=d Bpgbsen

Files e———— [ ] * e
Gt ey
Leg
Caatireniy-1 w [H00E] [mctree)
PLC Sethingd W dd e Divicay Mama:
locatort AN LI
L Sl
Part Devioe Address
1217 H0E
ey and Grougs
Torged ID:
B804 8601
Task Deplayment
Torgat Ty
L- T b
Tirgtt Vendar:
Indprreatian 35 - Sant Softeane Selutions GmbH
Target Vargien
1555

11890 00

11

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

Ble Gt Wew Project Buld Onine Debug Tools Window Heb

NEE & - -t BEX A RS- % X
| Devicss » 8 X (i) Deviee x
=) Testromct 'r|
= m Devioe (CODESYS Conpr= ot | I Communication Settings Gateway =
= 8] PLc Loge 5 o '
= 3 Application |BB Copy I
.i] Ly Ml Paste d Restare
-ﬂ PLCPRE { % pislete -
= @ raskcond X
= $ lminTe R
&) r|l5 Properties...
b Add Ohject v
g5
Ll Add Folder...
Update Device., .. .

11891 00

12

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

I;“ﬂ Add Device X

Mame: |EtherCAT_Master | |

Action: |
(%) Append device i () Update device
Device:
Vendor: | <All vendors> “
Name Vendor Yersion Elzsr:rip!
= [ Fieldbussas

+-oan CANBug

=y
(] Ether[AT
= ap Master

() | EthercaT Master | 35 - smart Software Sokutions GmbH ~ 3.5.9.50  EtherC#)
[ EthercaT Master Softmo 35 - Smart Software Sokutons GmbH 35950 EtherCA)
11892 00

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

fle Edt Vew Project Gukl Onine Debug ook Wndow e

o2 I JGRERE R 1Al k- R a1k %
Bevices = & X (] pevice x
=l Testfropect = [T
=[] mevice (CODESYS Contral Win V3] Communication Settings Scan Network..., | Gatmway -
1 JI:I PLELoghc Applicaticns
= ’cﬂ Application
ﬂ Library Manager Backup and Restore
] FLC_PRG (PRE) Bl
= (58 Task Confipration Files . -
= g8 MaTask
&) BtherCAT_Master BtherCAT Tazk || | Log
. ] PC_PRG
i _E&ucm?_nﬁw [EtherCAT Master) PLL Seltings

11893 00

14

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.

[ Device 1] EtherCAT_Master x

General A WFig f
| stoconfig Master/Slave EtherCAT —
ymcUnit Assiguement EtherCAT MIC Setting
EtherCAT 0 Mapping Destinstion Address(MAL) FRFEFEFEFEFE [~ Broadcast [ Emable Redundancy
Sowrce Address [MAC) 0000000000100 -00
e |
Network Name
Ieformation

| Select Metwork Adapter

MAL address Mame Descrigitson
BOESDERACES Ethwermet Reabek PEE‘GBE Family Controler

11894 00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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15

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.

® TestProject project” - CODESYS

Ble Edt View FBroject Buld Onine Debug Took Mindew Heb

NEE@ & vt axX At @R -FIE %, e

| Deniens X Devie (3] EthercaT.
= [ Tasroect -
= i) Device foonmected] (CODESYS Control Win V3) Generl
= oL
ﬂ‘@ O _DFI Homres] Syng Unit Assignment
.II Lbvary Manage EtherCAT /0 Mapping
[3] PLC_PRG (FRG)
= (4 Task Configuration b
= (5 ManTask
'@_] EtherCAT _Master.EtherCAT _Task Information
___Sncms l
A |EtherCAT_Master (Ether™ AT Masinl =
By copy B |
alll
W Delete
Bromwae ¥
Refactorng ]
@ Properties
= Add Folder
A Desang. ..
Irsart Denvice...

11895_00

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




COMMISSIONING VACON ® 55

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”.

Scanned Dewices

Devicename  Devicetype  Alas Address
15

16

Felifndt Add g ] Show Diflerences o Progect
Sean Devices Cingry b plopled Clagd
11896_00

OPTEC EtherCAT is added under EtherCAT_Master.
o TestProjectproject” - CODESYS

Ble Edit MVew Project Buld Onine Debug Took Window Heb

S & - & B ol e = - [ | % | Of a8
Devices = 0 X | ] EtherCAT Master ) Device x
= [ Testfraject -
= [ Device (CODESYS Cantrol Win v3) ammamCaton Seregs
1 7 = [El| PLC Logic
= ﬂ' Application Applications
m Ubea) peieger Backup and Restore
i PLC_PRG PRE)
= [ Task Configuratan e g
= & ManTask S
& EsherCAT_Master. EtherCaT Task | | Log
8] pic_rra
= [ [ethercat_master (EthercaT master) ||| PLC Settings
& oeTec (oPTEC)
Du o Sall
11897 00

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

* Device ID value that is loaded to AL status code register upon request from master.

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”.

6.2.3.3 Device ID value

Device ID value of OPTEC is set via panel parameter “Device ID". It is permanently saved to non-
volatile memory and loaded during startup.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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6.2.3.4 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.

OPTECY + X

Ganrsl EFSiCAT | Process Dats | Stamup | GoE - Onkne | Onine

Type OPTEC
ProduciRevaion i
Ao Inc Addr o
EdeiCAT Addr ] O : Advanced Selngs
Mt Y STORT =
Provid Ahranced S:E![Il'l_gi
¥ General Configured Station Alias
- Mailbax
i Distributed Chock Actual Value [EFROM) 0
e i - Actual Value [Regeler) o
E"PROM ’
Configured St Mow Vi 15 = Wine s EFROM
Enhanced Link (powar :}tla-mqumdhrn%ﬂh regisior)
Smart View

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

= General ldentification

hdve0r
o g anbficason ADD
Timeout Settings

Identification Hone

FRBAL /7 SM1 @ Conhgured Staton Alias [ADO 00012
i
| b s Explicit Device [dentestion (ADO Ded134)
| | B Mailbox
I  Distributed Clock Data Woed (2 Bytes) ADOfhex)  DT2
L
I - ESC Access
'l E*PROM Value 0 z
|

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

Starup Checking
v | Check Vendorid

FMMU / SM v | Check Product Code
-~ Init Commands | Check Revision Number
i Mailbox =
i) Distributed Clock = _
LA ESC Access Check Serial Number
= 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.  [#] 15 - Advanced Settings...
Identification Value: B E

Previous Port Master -

11901 00
Figure 9. EtherCAT address view in TwinCAT

6.2.3.5  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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j EfnerCAT Masier J Dy _i OPTEC ¥

Genersl nddress additional
CAT *
Astoinc Address . [l Emabile Expert Settings EtherCAT.

EtherCAT Address 1001 = k] Dptional

Expetrt Progess Data

Process Data
Dastributed Clock

Startup Parameters i Startup checking Timeouts
Check Vengar D

EtherCAT /O Mapping 3

] Check Product I

Srabus £ Check Revigion Number
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Figure 10. EtherCAT slave general settings in CODESYS

6.2.3.6 Device ID in TwinCAT

OPTEC device ID is set via panel. To use it as identification method, check the “Explicit Device Iden-
tification (ADO 0x0134)" box as seen in Figure 11.

Advanced Settings X
- General Identification

i-- Behavior
E----TII’T‘IEDUt Settings |dentification ADO
W scnicsion] Otere
- FMMU / 5M () Corfigured Station Alias (ADO (x0012)
i Init Commands _

G- Mailbox (@) Explicit Davice |dertfication (ADO 0x0134)

& Distributed Clock () Data Word {2 Bytes) ADO fhrex):

- ESC Mccess
" EPROM Value: 0 3
- FPGA
‘.. Memo ry

7166_00

Figure 17.
Also tick the box “Check Identification” as shown in figure 8 and set the “Identification value” to one
set on panel as shown in figure 9. Now master is configured to use device ID as identification meth-

od.
6.2.3.7 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™.

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

Bidvancid Seitngs

Geners Behador
Behawion

Timeout Settings Starhif Chast kaf

o | Cheach Vifaio b

| Cleich Produsi T

Cherch Rarvmiton Mo

Creack Sarol Mumdss

Feeal Sunt

W i bl

T s

St PTI Wadchdoap (Feg 430k

| Gat 5N Wakchalog (Fisg. €200 l e 2 I e I-"::fa': I

oK Laraal

11903 00

Figure 12. 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 a following 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

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



COMMISSIONING

VACON ® 61

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.
o | L

Metld: 592334041 Advanced Setings...

l Export Configuration File...

l Sync Unit Assignment...

l Topology...

Fra.. Cmd Addr Len WC  SyncUnt  Cycle(. Ubhzaton(. Size/Duration

Mo LRD x0S000000 1 4 000
Mo LRW 01000000 26 3 Syncunitl 4000
o LRW D10M000 26 3 Syncunit2  4.000

11904 00

Figure 13. TwinCAT Sync Unit Assigment
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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 "".
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G
N

PDO

Search Solution Explorer (Ctrl+7)

olution Explarer

S o-& &=

fa] Solution "OPTECL' (1 project)
4 o) orTECY
bl SYSTEM
= MOTION
&l rc
[ sareTy
E C++
4 @yo
4 "L Devices
4 = Device 1 (EtherCAT)
*® Image
*® Image-Info
2 SyncUnits
Inputs
B Outputs

- o

4 @ Box 1 (OPTEC)

Assignment ‘0x1600".

| General | EtherCAT | Process Data | Start | General | EtherCAT | Process Data | Stam

Sync Manager:
M Size Typae Fla.
0 128 Mibx

R
2 M Oup.

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

AR Al OPTEC1 # X

| General I EtherCA

Sync Manager:

Mbxin

0x1600
V| 0x1601
| 0x1602
/01603

|0x1604
ZI0x1610

Download
[+| PDO Assignment

[¥] PDO Configuration

11269A_00

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

Syne Manager:

M Size Typa Fla_
0 128  Mbx

1 128 Mixdn

e
3 M Inputs

| 01603
| 0he1 604

11275A_00

| Process Data | ptart

SM Size Type Fla.
0 128 Mbx.
1 128
2

PDO Assignment (e1C12):
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Make sure that 'PDO Assignment’ and 'PDO Configuration® are selected.

General | EsherCAT | Process Data | Stady

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

PDO Assignment ((k1C13)
v -
o7 D1

o | Do 1A

+ | (1A03
Ox1AD4

1

Diownload

| PDO Assignment
¥ | PDO Configuration

11271A 00

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

5 ‘B R 2 @ | @ %, || <local>

4 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.
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6.3.3.2 Swithcing to Bypass mode

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 A OPTEC] ® X
@ o-g F-= E_GanuraI_IEmmG#.

Search Solution Explorer (Ctrl+ P~

Rl Solution "OPTECT' (1 project)
4 ol orTECY
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i 128 b
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m PLC 3 30 Inputs
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E C++
4 & o

4 "% Devices PDO Assignment ((e1C12):
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*% Image | e
*® Image-Info :0;]503

b2 SyncUnits 1604

b Inputs (B710x1610 2

b Bl Outputs Download

YT [¥] POO Assignment

4 @ Box 1 (OPTEC) [+] PDO Configuration

—j———rereret 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 | EterCAT | Process Data | Stan

Syne Manager. Syne Manager
SM  Size Type Fla.. SM Size Type Fla..
0 128 Mbx.. 0 128 Mbx.
2 30 Outp... e e e py—
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11270A_00
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Under ‘Download’, make sure that ‘PDO Assignment’ and 'PDO Configuration' are
selected.

General | EtherCAT | Process Data | Siaru

Sync Manager.
SM Size Type Fla
0 128 Mbx
1 128  Mbudn
2 M Dutp.
3 M Inputs

PDO Assignment (= 1C13)

Goiie P
7

o | Dbl
+ | O 1AD3
O 1404

o X

Download

+ | PDO Assignment
¥ | PDO Configuration

11271A 00

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

= B

- @ | @ T, || <local>

4 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 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.
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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 14. 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
(0x5FF4:2) 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-list/
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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 | Online
Update List J Auto Update | Single Update Show Offine Data
Advanced... !
Add to Starup._.. ] Online Data Madule OD (4eE Perk D
Index MName Flags Value Lhnit
1004, Manufacturer Software Version RO 30
= 10180 Identity Object RO >4 ¢
1015:01 VendorID RO Ox00000090 (144)
1018:02 Product Code RO =501 14008 (1343307784)
1018:03 Revision Numbar RO (00000015 (21)
1018:04 Serial Number RO (x538294F0 (140710667 36)
= 1600:0 151 Receive PDO Maooina RO »le
9458A 00
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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, Fl is the country code. Use a
formula with the ASCII values: Country_code =
(ASCII(F) - ASCII(A)) x 26 + (ASCII(1) - 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, F001.

You must add a device description for every configuration to be supported. Add the new device to
the Devices element in the ESI file.
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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 -Physica="¥Y¥"»
<Type - Fro :“'"‘ de="§x00001234" RevisionNo="§x0321"=M{_ STATIC_DEVICE_TYPE</Type>
<Mame LcId="2057">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 }3 ca=" IY -
<Type FroductCode="§x00001234" RevisionNo="#x0321">M¥_STATIC DEVICE TYPE</Type>
<Name -LcIg=" ?'US-T "L _STATIC | DE"FIL‘E{.- Na“'le}

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:
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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 Dala Startup | CoE - Online | Online

State Machine

it ] [Bootstap

: g Current State: OF
Pre-Op | Safe-Op

= . Requestad State: oP
Dp Iﬂlear Error

11905 00

Figure 15. 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-list/
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4 W Box 1 (OPTEC)
F ] 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 YV Vv T T

- CiA 402 Control Word
- CiA 402 vl Target Velocity

2nd Receive PDO Mapping
11906_00

Figure 16. 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 + X

Name Online Type Size >Ad.. InfO.. UserID

- 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 17. 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.

Mame Cnline Type Size  =Ad. InfO. UserlD

# CiA 402 Status Word 0x0637 UINT 20 390  Input O

# CiA 402 v Velocity Actual 0x0100 INT 20 410  Input O
11908 00

Figure 18. CiA-402 specific process data from AC drive
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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 P M in
B~ Bypass Fixed Control Word
B+ Bypass General Control Word

K- Bypass Speed Setpoint Value
WirStata

L Vv T T T

11909 00

Figure 19. Bypass specific process data objects

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

MName Online  Type Size  *Ad. InfO. UserID Linked to
K- Bypass Fixed Control Word ] UINT 2.0 710 Qut.. 0
K- Bypass General Control Ward ] UINT 20 730 Cut.. 0
B+ Bypass Speed Setpoint Value ] UINT 2.0 730 Qut.. 0
11910 00

Figure 20. 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 Speed Setpoint 2000 defined by MinimumFrequency and Maxi-

Value
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 2.0 730 Input 0
# Bypass Speed Actual Value 2000 UINT 20 750 Input 0
1191100

Figure 21. 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-Llist/
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11912 00
Figure 22. 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:

Use parent device setting w
Lise parent device setting

\sse bus oyd= task if not used in amy
de task)

Enabled 2 (ahwaysinb

11913 00
Figure 23. I/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

Fie Edt Vew Project Buld |Qnine | Debug Joos Window Help

O E &lv o~ % o . AtHe O
Logout

Cirl+F8
11914 00
Figure 24. Login into system in CODESYS

Step 3. Click Start button to start communication.
® TestProject.project” - CODESYS
File Edit View Project Build Onine Debug Tools Window Help
EeE & v o o 2 | - 58 @q\?
Start [F5)

I  — - ——

11915 00

Figure 25. Start system in CODESYS

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 26. EtherCAT 1/0 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.

ICE -_j OPTEC x
Find Filter Show all
Variable Mapping  Channel Address Type Current Value Prepared Value
+ My CiA 402 Control Word SLOWO wNT 0 &
= "y Cia 402 Wl Target Velogty w1 INT 0 200 I:,

11917 00
Figure 27. 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-Llist/
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Figure 28. Bypass mode commands in CODESYS

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

Step Write to: Value Description

Bypass Fixed Control

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

Target frequency is 10% from frequency range
defined by MinimumFrequency and Maximum-
Frequency parameters.

Switch AC drive to RUN mode. Motor starts to run
1 {0x01) | with frequency defined by Bypass Speed Setpoint
Value.

2 Bypass Speed Setpoint 1000
Value (0x3E8)

Bypass Fixed Control
Word

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 which PC tools are supported in each AC drive type. The connection type “se-
rial” means a direct serial connection to the AC drive. The connection type “"Ethernet” means that
Ethernet connection is supported by using for example the inbuilt Ethernet interface of VACON®
100 or the OPTE9 Dual Port Ethernet option board. As of OPTEC firmware V004 and after, also
Ethernet over EtherCAT (EoE] is supported.

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 R5232 serial cable which is connected from PC to
VACON® NXP control unit’s 9-pin DSUB connector (female). If PC does not contain RS$232
serial port, then USB - RS5232 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.

Ed vacon Loader 1.1.150 ey x|
File Tools Help
St~ Daold
Select file.
Fille:
ChProjects\WACON_OPTEC_PWO12&V003 wox
Browse_.
File: C\Prajects\WACON_OPTEC_PWOLZEV002 vcx
Mext » |
QoMdolio
11919 00

Figure 29. VA CON® Loader: File selection

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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, £
Dirive Mame Drive Type Brand Media Port Device
MXP Vacon NXP Vacon Serial COMe COMG: USE Senal Port (COME)

11920 _00

Figure 30. 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
File Tools Help

rﬁﬂ_ﬂ"'{ 4

[

Loading "VACON_OPTEC_FW0128V003.vex" 2% done

Loading module 2/9.
Lol

File: C\Projects\VACON_OPTEC_PW0128V003.vor

Connected to drive.
Type: Vacon NXP, Name: NXP, Brand: Vacon, Media: Serial,

Port: COME, Device: COME: USE Serial Part (COME)

QoMo

11921 00

Figure 31. VACON® Loader: Firmware loading

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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6.6.3

B4 vACON Loader 1.1.15.0 =B =
File Tools Help
Files loade
0 Files loaded. Close application?
All modules lo

_— .L—-—h

Yes Mo

File: CA\Projects\VACON_OPTEC_FWO128V003.vex
Connected to drive.

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

Qodolis

r,

11922 00
Figure 32.VA CON® Loader: Loading is finished

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:

PC with NCDrive installed

VACON® NXP drive

In case of Serial connection:

If PC contains RS232 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 R$232 serial port, then USB - RS232 converter device is needed
between PC and VACON® NXP control.

In case of Ethernet connection:

Another option board supporting Ethernet connection, for example OPTE9? Dual Port Ether-

net Option Board and an Ethernet cable connected to it or
OPTEC EtherCAT option board with firmware V004 or later and Ethernet over EtherCAT

enabled on master PLC.

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-Llist/
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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
and press Ok.

2] VACON NCDriv .
Fike Edit View Drive Window Help

Djoe|w] COONUNE @ OFFLRE BE<o A6 Me@y)-if

Comned using

RErz2 -

11923 00

Figure 33. 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 NCDri

File Edit View Drive Tools Window Help

D || E| &) C ONLNE] & [OFFLNE

11924 Q0
Figure 34. NCDrive: Going online

B3 : VACON NCDrive ﬁ

Initializing... 344,502

11925 00

Figure 35. NCDrive: Loading information from the drive

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

'[E] VACON NCDrive - CANCENgine\Applications\Gene

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

B3 . Parameter Window

Compare.,.. |
2y Advanced
= Main Menu
- M 1 Monitor
- M ? Parameters
® M 3 Kevpad Contral
[ M 4 Active Faults
(23 b 5 Fault History
@ 03 M6 System Menu___
B 3{M 7 Expander boards|
G2
Bcr2
B2G23
G774
=@ G5 EQFTEC

11926 00

Figure 36. 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.

- Incase of VACON® 20 also MCA (Micro Communications Adapter] is required. This adapter is

not needed in case of VACON® 20 X / CP.

e In case of Ethernet connection:

- Another option board supporting Ethernet connection, for example OPTE? Dual Port Ether-
net Option Board and an Ethernet cable connected to it or

- OPTEC EtherCAT option board with firmware V004 or later and Ethernet over EtherCAT
enabled on master PLC.

- In case of VACON® 100 it is possible to use inbuilt Ethernet connection.

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-Llist/
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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.

X

=]

Select startup mode:

| Online ||  oOffine |

11927 00
Figure 37. 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”.

r
@ Communication settings “

Basic settings

Media: Serial / Ethernet = | Scan
h | san |

Senal / Ethernet
Ethernet
Serial |

Detailed settings

Cancel

11928 00

Figure 38. VA CON® Live: Communication settings

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



VACON ©® 84 COMMISSIONING

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. ﬁ

Drive Name Drive Type Brand Media Port /[P Device / MAC
Vacon 100 Vacon Sernial COM4 COMA: Silicon Labs CP210x USB to UAF

. Refresh . Cancel . l Connect to Seleﬁed l

11929 00
Figure 39. 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

e 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-Llist/
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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 40. 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 41. 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 Figure 18 for more details.

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

SJE:?\);:ex Name Type R/W Description
General Parameters
1000 - Device type UINT32 RO
1001 - Error register UINT8 RO
1008 - Manufacturer Device Name STRING5S 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
1600 0 1st Receive PDO Mapping Group RO
01 CiA-402 Control word UINT32 RO
02 CiA-402 vl Target Velocity UINT32 RO
1601 0 2nd Receive PDO Mapping Group RO
01 Drive Process Data In 1 UINT32 RO
02 Drive Process Data In 2 UINT32 RO
03 Drive Process Data In 3 UINT32 RO
04 Drive Process Data In 4 UINT32 RO
1602 0 3rd Receive PDO Mapping Group RO EtherCAT process data objects from
01 Drive Process Data In 5 UINT32 RO EtherCAT master to OPTEC EtherCAT
02 Drive Process Data In 6 UINT32 RO
03 Drive Process Data In 7 UINT32 RO
04 Drive Process Data In 8 UINT32 RO
1603 0 4th Receive PDO Mapping Group RO
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

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

Table 27. All data objects

Sulsf’i?\):i:ex Name Type R/W Description
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

0 6th Receive PDO Mapping Group RO

01 Drive process data in 1, 32bit UINT32 RO
1605 02 Drive process data in 2, 32bit UINT32 RO

03 Drive process data in 3, 32bit UINT32 RO

04 Drive process data in 4, 32bit UINT32 RO

0 7th Receive PDO Mapping Group RO

01 Drive process data in 5, 32bit UINT32 RO
1606 02 Drive process data in 6, 32bit UINT32 RO

03 Drive process data in 7, 32bit UINT32 RO

04 Drive process data in 8, 32bit UINT32 | RO EELheerrCCAATTrE;ZisffodgﬁT"E%egﬁ;rgrA”T

0 8th Receive PDO Mapping Group RO

01 Drive process data in 9, 32bit UINT32 RO
1607 02 Drive process data in 10, 32bit UINT32 RO

03 Drive process data in 11, 32bit UINT32 RO

04 Drive process data in 12, 32bit UINT32 RO

0 9th Receive PDO Mapping Group RO

01 Drive process data in 13, 32bit UINT32 RO
1608 02 Drive process data in 14, 32bit UINT32 RO

03 Drive process data in 15, 32bit UINT32 RO

04 Drive process data in 16, 32bit 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

1A00 0 1st Transmit PDO Mapping Group RO

0| cmamsauswes | une | o | SheCatecesansas o

02 CiA-402 vl Velocity Actual Value UINT32 RO
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Table 27. All data objects

Sulsf’i?\):i:ex Name Type R/W Description
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 EtherCAT process data objects from
1A02 0 3rd Transmit PDO Mapping Group RO OPTEC EtherCAT to EtherCAT master
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
1A03 0 4th Transmit PDO Mapping Group RO
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 EtherCAT process data objects from
1A04 0 5th Transmit PDO Mapping Group RO OPTEC EtherCAT to EtherCAT master
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
0 6th Transmit PDO Mapping Group RO
01 Drive process data out 1, 32bit UINT32 RO
1A05 02 Drive process data out 2, 32bit UINT32 RO
03 Drive process data out 3, 32bit UINT32 RO
04 Drive process data out 4, 32bit UINT32 RO EtherCAT process data objects from
0 7th Transmit PDO Mapping Group RO OPTEC EtherCAT to EtherCAT master
01 Drive process data out 5, 32bit UINT32 RO
1A06 02 Drive process data out 6, 32bit UINT32 RO
03 Drive process data out 7, 32bit UINT32 RO
04 Drive process data out 8, 32bit UINT32 RO
0 8th Transmit PDO Mapping Group RO
01 Drive process data out 9, 32bit UINT32 RO
1A07 | 02 | Drive process dataout 10,32bit | UINT32 | RO OE;rT‘eErCCétThz[gﬁfjé‘:ﬁ;’fgi?fﬂ :;rzr
03 Drive process data out 11, 32bit UINT32 RO
04 Drive process data out 12, 32bit UINT32 RO
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Table 27. All data objects

Sulsf’i?\):i:ex Name Type R/W Description

0 9th Transmit PDO Mapping Group RO
01 Drive process data out 13, 32bit UINT32 RO

1208 | 02 | Drive process dataout 14, 32bit | UINT32 | RO OE;rT‘eEECétThEFg;‘f’fodéfﬁe"rbcﬁ?fn :;rzr
03 Drive process data out 15, 32bit UINT32 RO
04 Drive process data out 16, 32bit UINT32 RO

1A10 0 17th Transmit PDO Mapping Group RO
01 Bypass Fixed Status Word UINT32 RO EtherCAT process data objects from
02 Bypass General Status Word UINT32 RO OPTEC EtherCAT to EtherCAT master
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
master to OPTEC EtherCAT

04 Receive PDO Mapping 4 UINT16 RW
05 Receive PDO Mapping 5 UINT16 RW
06 Receive PDO Mapping 6 UINT16 RW
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
05 Minimum cycle time UINT32 RO Minimum cycle time supported
06 Calc and copy time UINT32 RO Calculation and copy time
09 Delay time UINT32 RO Hardware delay time

0B SM-Event missed UINT16 RO SM event missed counter
ocC Cycle time too small UINT16 RO Cycle time too small counter
20 Sync error BOOLEAN RO Indicates sync error
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Table 27. All data objects

Sulsf’i?\):i:ex Name Type R/W Description
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
05 Minimum cycle time UINT32 RO Minimum cycle time supported
06 Calc and copy time UINT32 RO Calculation and copy time
09 Delay time UINT32 RO Hardware delay time
0B SM-Event missed UINT16 RO SM event missed counter
oc Cycle time too small UINT16 RO Cycle time too small counter
20 Sync error BOOLEAN RO Indicates sync error
Dynamic Manufacturer Specific Parameter Area
2000 - First application specific object - - pc):ahrzrirtwee:;;i ;gcéi?:\;agiggi
SEFF - Last application specific object - - Fc):ahrzrirtwi;;;i \'/IiA;C(giTESIi\;I]agilcgi)\f'
Static Manufacturer Specific Parameters
S5FF1 Number of subindexes (4 times number
0 Fault history Group RW of fault history items). Cleared if 0 is
written.
01 Item 1, fault code UINT16 RO Fault code of fault history item 1
02 Item 1, subcode UINT16 RO Subcode of fault history item 1
03 ltem 1, seconds UINT32 RO Timestamp seconds1of fault history item
04 ltern 1, milliseconds UINT16 RO Timestamp milli;econds of fault history
item 1
05 Item 2, fault code UINT16 RO Fault code of fault history item 2
06 Item 2, subcode UINT16 RO Subcode of fault history item 2
As many as there are subindexes
SFF2 - 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

Local contacts
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Table 27. All data objects

St::f’ii):i:ex Name Type R/W Description
5FF5 0 Operating Energy Group RO Access drive energy counters
01 Energy FLOAT32 RO Total energy
02 Trip Energy FLOAT32 RO Trip energy value
03 Reset Trip Energy UINT16 RW Reset Trip Energy
S5FF6 0 Trip Operating Time Group RO
01 Years UINT16 RO Trip operating years
02 Days UINT16 RO Trip operating days
03 Hours 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
5FF7 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 ParReadSegNo UINT16 RO Read sequence number
04 ParReadIDStatus INT16 RO Read status
5FF9 0 ParWriteCoE Group RO Parameter channel write
01 ParWritelD UINT16 RW Write ID
02 ParWritelDValue UINT32 RW Write value
03 ParWriteSeqNo UINT16 RO Write sequence number
04 ParWritelDStatus INT16 RO Write status
5FFA 0 Bypass Control Group RO
01 Bypass Fixed Control Word UINT16 RW Bypass mode control word
02 Bypass General Control Word UINT16 RW Application specific control word
SFFB 0 Bypass Status Group RO
01 Bypass Fixed Status Word UINT16 RO Bypass mode status word
02 Bypass General Status Word UINT16 RO Application specific status word
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Table 27. All data objects

St::f’ii):i:ex Name Type R/W Description
5FFC - Bypass Speed Setpoint Value UINT16 RW Bypass speed control
SFFD - Bypass Speed Actual Value UINT16 RO Bypass actual speed
SFFE 0 Drive Process Data In Group RO

01 Drive Process Data In 1 UINT16 RO
02 Drive Process Data In 2 UINT16 RO
03 Drive Process Data In 3 UINT16 RO
04 Drive Process Data In 4 UINT16 RO
05 Drive Process Data In 5 UINT16 RO
06 Drive Process Data In 6 UINT16 RO
07 Drive Process Data In 7 UINT16 RO
08 Drive Process Data In 8 UINT16 RO AESEQ:SX'TF :;;Cei:ifopgg?eé’g gf;g:&?
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
17 Drive Process Data In 1, 32bit UINT32 RO
18 Drive Process Data In 2, 32bit UINT32 RO
19 Drive Process Data In 3, 32bit UINT32 RO
20 Drive Process Data In 4, 32bit UINT32 RO
21 Drive Process Data In 5, 32bit UINT32 RO
22 Drive Process Data In 6, 32bit UINT32 RO
23 Drive Process Data In 7, 32bit UINT32 RO
24 Drive Process Data In 8, 32bit UINT32 RO 32bit value of Process Data In.
25 Drive Process Data In 9, 32bit UINT32 | RO Supported only by VACON® 100.
26 Drive Process Data In 10, 32bit UINT32 RO
27 Drive Process Data In 11, 32bit UINT32 RO
28 Drive Process Data In 12, 32bit UINT32 RO
29 Drive Process Data In 13, 32bit UINT32 RO
30 Drive Process Data In 14, 32bit UINT32 RO
31 Drive Process Data In 15, 32bit UINT32 RO
32 Drive Process Data In 16, 32bit UINT32 RO
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Table 27. All data objects

Sulsf’i?\):i:ex Name Type R/W Description

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 UINT16 | Ro | ‘Pplcation speciic process cata from
09 Drive Process Data Out ¢ 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
17 Drive Process Data Out 1, 32bit UINT32 RO
18 Drive Process Data Out 2, 32bit UINT32 RO
19 Drive Process Data Out 3, 32bit UINT32 RO
20 Drive Process Data Out 4, 32bit UINT32 RO
21 Drive Process Data Out 5, 32bit UINT32 RO
22 Drive Process Data Out 6, 32bit UINT32 RO
23 Drive Process Data Out 7, 32bit UINT32 RO
24 Drive Process Data Out 8, 32bit UINT32 RO 32bit value of Process Data Out.
25 Drive Process Data Out 9, 32bit UINT32 | RO Supported only by VACON® 100.
26 Drive Process Data Out 10, 32bit UINT32 RO
27 Drive Process Data Out 11, 32bit UINT32 RO
28 Drive Process Data Out 12, 32bit UINT32 RO
29 Drive Process Data Out 13, 32bit UINT32 RO
30 Drive Process Data Out 14, 32bit UINT32 RO
31 Drive Process Data Out 15, 32bit UINT32 RO
32 Drive Process Data Out 16, 32bit UINT32 RO

CiA-402 Parameters
6040 CiA 402 Control Word UINT16 RW Control CiA-402 State Machine
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Table 27. All data objects

St::f’ii):i:ex Name Type R/W Description
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
0 CiA-402 vl Velocity Setpoint Factor Group RO V(;Algjclijtsyt:rf:licqijogiél-ézfo\::lig/aggtejal
604B 01 vl Velocity Setpoint Factor UINT16 RO Numerator of scaling factor
Numerator
02 vl Velocity Set.point Factor UINT16 RW Denominator of scaling factor
Denominator
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.
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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

Process data object
index if the object is
mapped to the pro-

CoE MailBox index *
of the described
data object.

of this object is valid:

Bypass = Data is valid
when OPTEC is in
Bypass mode

States the access right of
this data object:
e R =Dataobjectis
Read-Only

cess data. e CiA-402 = Data is valid e RW = Data object is
when OPTEC is in Writable and Readable
CiA402 Drive Profile
Mode
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
e 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:

e Drive Process Data In 1

* Drive Process Data In 2

e 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
- 1C12:0

CoE Index Valid in Mode

Bypass, CiA-402

R/W

RW
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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
e e R o A
1C12:05 |Sub-index 005 |UINT16 |RO Fixed, optional

1C12:06 |[Sub-index 006 [UINT16 |RO Fixed, optional
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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: 0x1AQ00, 0x1AQ01, Ox1A02, 0x1A10
e Assigning of following TxPDO objects is optional: 0x1AQ03, Ox1AQ04
In case of Bypass mode:

e Assigning of following TxPDO objects is mandatory: 0x1AQ01, Ox1A02, 0x1A10
e Assigning of following TxPDO objects is optional: 0x1AQ03, Ox1AQ04
e Assigning of following TxPDO objects is not required: 0x1A00

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
e K R o A
1C13:05 |Sub-index 005 |UINT16 |RW Fixed, optional
1C13:06 |Sub-index 006 |UINT16 |RW Fixed, optional
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7.2.3 SYNC MANAGER

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

7.2.3.1 Sync mode

The status of the input and output parameters of the synchronization manager. To identify the cur-
rent synchronization mode read the objects 0x1c32 and 0x1c33. To select the synchronization mode
write to these indexes. OPTEC V003 and earlier support only freerun mode. OPTEC V004 and later
supports SM synchronous or DC synchronous modes.

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
Application is run synchronous to EtherCAT syncO
2 2 DC sync event based on distributed clocks unit
1 34 SM sync Application is run synchronous to bus cycle
The EtherCAT communication and the application
0 0 Free run mode

run independently of each other

Writing an unsupported value to SM sync mode produces an error. It is recommended to set the
sync mode via master PLC settings and not by writing manually Sync mode parameter.

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
Description
Bit Name
V004 and later V003 and earlier

15 Not in use - -
14 Dynamic Cycle time Not supported Not supported
3-13 Not in use - -
2 DC synchronous mode supported | Supported Not supported
1 SM synchronous mode supported |Supported Not supported
0 Free run mode supported Supported Supported

7.2.3.3 Other parameters
All other Sync mode input and sync mode output parameters are explained in the following table.
They are only supported by OPTEC V004 and later.
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Index Name Description
05 Minimum cycle time Minimum cycle time supported by device
06 Calc and copy time Calculation and copy time of device
09 Delay time Delay time of device
11 Increases if DC sync0 event triggers and SM event

SM-Event missed was not detected before syncQ event

12 , Increases if SM event occurs while handling earli-
Cycle time too small
er SM event
32 Svnc error Boolean flag to indicate if SM_event missed or Cy-
y cle time too small have been detected
7.2.4 DRIVE SYSTEM TIME

Use the object to read and write drive system time. Feature is supported in VACON® NXP and
VACON® 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 channelin Chapter 7.4 "Accessing drive param-
eters via CoE MailBox".

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
- 5FF3:0 Bypass, CiA-402 RO
Sub-index Name Type Access Description
5FF3:01 |Drive serial number |STRING20 RO The serial number of the drive
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Drive name STRING40 RW The user-defined nar(r@‘ne of the drive.
EEE3-02 Supported_ in VACON™ 100 prodgct
family. Drive name can be seen in pan-
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

9FF4:01 | Selection Mode UINT16 RW available modes are: OFF, Automatic
and Static.

5FF4:02 |Static Product Code | UINT32 RW The product code when the static se-
lection mode is used.

EEF4:03 Static Revision Num- UINT16 RW The revision number when the static

ber

selection mode is used.
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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.
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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
S5FF9:04 |ParWritelDStatus |INT16 RO Write operation status
Return code |Description
0 Read operation successful
-1 Parameter is read only
-2 Parameter ID not found
-3 Value out of range
-4 Parameter is locked by drive
-5 Internal communication error
-6 Parameter type not support-
ed for writing
-8 Internal communication
timeout
-9 Operation not supported in
Fast Process Data Mode
-127 Undefined error

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 Application dependent, see application manual for
more information.
7.2.13 BYPAsSs 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 ByrpAss 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 BYPASsS 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 PrRoOcESss 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 Data In 2

e Drive Process Data In 3

e 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 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 <PS> CoE 0x1C12:00 00O (0) clear sm pdos ((x1C12)

Ii {Eﬁ: EEEE imm&m 1mm HH Eﬁi[imﬂﬂiﬁ Hmmg}

C <PS= CoE 0x1C12:01 0x1600 (5632) download pdo (x1C12:01 index

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

C <PS= CoE x1C12:03  Ox1602 (5634)  download pdo 0x1C12:03 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 <PS5>  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 0Ox1A02 (6658) download pdo (x1C13:03 index

C <P3> 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 42. RxPDO process data assignment example

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Table 29. RxPDO process data objects inside of EtherCAT datagram

Process data EtherCAT EtherCAT
PDO Index Process dataitem 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 Data In 5 1005
0D 03
_ OE EE
0x1602:2 Drive Process Data In 6 1006
OF 03
. 10 EF
0x1602:3 Drive Process Data In 7 1007
11 03
. 12 FO
0x1602:4 Drive Process Data In 8 1008
13 03
_ 14 F1
0x1603:1 Drive Process Data In 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 DataIn 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

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

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 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 |5FFF: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,
Ox1A02 and 0x1A10 by using TxPDO assign object 0x1C13.

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

C <P3> CoE 0<1C12:01  Ox1607 (5633) download pdo 0x1C12:01 index
C <P5> CoE 0=x1C12:02 0x1602 (5634) download pdo 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

<PSs ] 1C13:0 1AD1 | download pdo 0x1C13:01 index
C <PS3> CoE 1C13:02  Ox1AD2 (B658) download pdo 0x1C13:02 index
C <P3> CoE k1C13:03  x1AT0(6672)  download pdo (x1C13:03 index
C <PS> CoE Ox1C13:00 003 (3) download pdo 0x1C13 count

11932 00

Figure 43. TxPDO process data assignment example

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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Table 30. TxPDO process data objects inside of EtherCAT datagram

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

OxT1A01:1 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

OxTA03:1 Drive Process Data Out 7 1007
0D 03
) OE FO

OxTA04:1 Drive Process Data Out 8 1008
oF 03
] 10 A3
O0xT1A10:1 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.
7.2.149 CI1A-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 S0 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.

NOTE! CiA-402 object 0x604B can be used to increase the supported RPM range of this object. This
is mainly for NXP High Speed applications where RPMs can be over 100k RPM.

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 AP-
FIFFO06 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 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

the motor is running counterclockwise.

NOTE! CiA-402 object 0x604B can be used to increase the supported RPM range of this object. This
is mainly for NXP High Speed applications where RPMs can be over 100k RPM.

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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0-31 | ‘Velocity Min Amount |Range 0...4294967295
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 CiIA-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 SUPPORTED 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:

Process data

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

CoE Index

5FFE:1-16

Table 31. Data objects available in CiA-402 mode

Data object Name

Process Data In 1-16

R/W

RW

0x1A01:1-4
0x1A02:1-4
Ox1AQ3:1-4
Ox1AQ04:1-4

S5FFF:1-16

Process Data Out 1-16

RO

0x1605:1-4
0x1606:1-4
0x1607:1-4
0x1607:1-4

5FFE:17-32

Process Data In 1-16, 32bit, only in
VACON® 100

RW

Ox1A05:1-4
Ox1AQ6:1-4
0x1AQ07:1-4
0x1AQ07:1-4

SFFF:17-32

Process Data Out 1-16, 32bit, only in
VACON® 100

RO

0x1600:1

0x6040

CiA 402 Control Word

RW

0x1AQ0:1

0x6041

CiA 402 Status Word

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
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
- 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 45. 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 44.

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 44.CiA-402 Control word commands

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

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

0
v
Not ready to switch on
XXXX xXxx Xx0xx 0000Q,
1
\ 4 15
' dl
| 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, N Pl 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 xxxx x00x 0111 |, XXXX XXXX X01x 0111, —>
11
9401.emf

Figure 45.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

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



ETHERCAT

VACON ® 119

Table 32. State transition events and actions

Transition Event(s) Action(s)
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
13 Fault signal Go to fault stfitneciuircl)crj1 stop by stop
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 76 |5 (43 |2|1]|0
X x |0 | x| x |0 [0 |0 |0 | Notreadyto switchon
X x [T | 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 |01 |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

BYypPAsSs 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 .

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
0x1601:1-4
gﬂzggl:i SFFE:1-16 Process Data In 1-16 RW
0x1604:1-4
Ox1A01:1-4
8?1?851:2 SFFF:1-16 Process Data Out 1-16 R
Ox1A04:1-4
o e0e 14 P Data In 1-16, 32bi ly i
-1- rocess Data In 1-16, it, only In
oo 5FFE:17-32 ACON® 106 y RW
0x1607:1-4
A P Data Out 1-16, 32bi ly i
:1- rocess Data Out 1- It, only In
Rpvei 5FFF:17-32 acon® 1o RO
O0x1A07:1-4
0x1610:1 Ox5FFA: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 Ox5FFD 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 Ma1ILBoXx

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 O0x5EFF. 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.

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

Auto Update

Update List
L _Advanced.. <
_AddloStarbp.. |  Online Dat
Index Mame
2001 (1}0utput frequency
2002 (2Maotor Speed
2003 (IMotor Current
2004 (4Mator Torque
2005 (5Motor Shaft Power
2006 (B}Motor Voltage
2007 (T)DC-link Voltage

Flags
RO
RO
RO
RO
RO
RO
RO

| General | EtherCAT | Process Dala | Slamjp. CoE - Online | Onling |

| Single Update

Show Offine Data

Module 0D (AcE Pord) 0

Value

CbeO000000 (0}
(0000000 (0)
(o 00000000 (0)
CbeCHOO0R0000 ()
CheDO00D000 (0)
CoeDOOOCO00 (0)
00000000 (0)

Unit

11933 00

Figure 46. 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 "ESI 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.
* rw means that object data can be read and written. Other common access type is "ro” which
means read only.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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S LEYUL Y AP S LA LS UL Y S
</Flags>

</0Object>»

<Object>
<Index>#x2067</Index>
<Name>{103) Acceleration Time 1</ /Name>

<Type>UDINT</Type>
<BitSizer32</BitSize>
<Flags>
<hocess»rw</hocesss
</Flags>
</Obhject>
£ l-=
OPERATING COUNTEER AND PAEAMETER CHRNNEL OBJECTS

s
<R ErT

11934 00

Figure 47. Object for Acceleration Time 1 in ES/ file

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.

orrec1 = [

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

Update List | Auto Update [V Single Update Shew Offine Data
Advanced..
Add to Stariup... Onling Data Module OD (AoE Port: 0
Index Mame Flags Value Unit
# 1330 SM input parameter RO >4 <
2067 (103)Acceleration Time 1 RwW (01 20450 (1234 000)
BFF2 Drive Systemn Time AW (33604840 (346636797)
11935 00

Figure 48. 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 .€‘XIS’[ in the object dic-| This object is invalid fpr 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

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

0x08000022

Table 35. Object error messages

Message

to the application because of the
present device state.

Data cannot be transferred or stored

Description

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

0x06010002

Attempt to write a read only object.

The parameter is read only

0x06090030

Value range of parameter exceeded
(only for write access).

Attempted to write outside parameter valid
range.

7.4.4
CHANNEL

EXAMPLE 1: READING ID 103 'ACCELERATION TIME' USING THE PARAMETER

In TwinCAT’s CoE -Online tab, find the object 5FF8 and expand the tree view.

- BFF&D ParReadCoE RO =4«

B CrFE.. ParReadD RW 0000 {0)
EFFE.. ParReadlDValua * RO CoeQOOD00D0 ()
5FFE.. PaiReadlDSegho RO Coa 0RO ()
EFFE.. ParReadlDSiatus RO 0

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

Set Value Dialog

11300A_00

28

Dec: 103 (] 4 .

Hue: 00067 Cancal

Enir: [ -r]

Eoal [ o || 1 He Ecil..

Birary: 6700 2

Biit Size: @1 @A @iE D3 DEq @
11301A_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
ParRead|DStatus.

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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7.4.5
CHANNEL

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

In TwinCAT’s CoE -Online tab, find the object bFF9 ParWriteCoE and expand the
tree view.

- SFF&:0 ParResadCoE RO >4
[ 5FFaE:... ParReadlD A W (heBO00 (0}
BFF2... ParReadlDValus . RO OO0 D000 (00
BFF3... PaReadlDSagho BD a0 (107
BFFE:.. ParReadlD3iaius RO lu]

113004 00

Double-click sub-index 5FF9:01 ParWritelD and enter the acceleration time ID
103 in the dialog. Click OK.

ETHERCAT

r = T
Set Value Dialog | &8
Dec: 103 (n]4 .
Hs: 00067 Cancel
2 Enurr: [ "r]
Eoal: [ o ][ 1 | Hex Egii...
Einary: BT 00 2
Eit Size: 1 e @16 32 CiEd 7
11301A 00
The ID is now selected for writing.
-| BFF3:0 PariteCoE RO <
[ AFFS. . PairitalDy (w0067 (103)
3 BFFY.. PaWritzlDValue RW Ooe00000000 ()
BFF3.. PaVritzlDSeqhlo RO 0000 (0}
EFFS:. . PaWritzlDSiatus RO 0

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.
- .

113024 00

™

Set Value Dialog 3
Dec: 1100 oK '
Hu: 00000440 Cancel
Floak: 154142832-42
Eoal. o | [ 1 ] Hex Eciit.
Eirary: 42040000 4
Bit Size: @1 @8 De @12 O 7

E

11303A_00

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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To indicate an executed operation, the sub-index 5FF9:03 ParWritelDSeqNo 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 Paif¥riteCoE RO L
BFFS.. PaiVritalD AW 0067 (103)
.. PamVrielDValue
BFFS.. PaWritelDSeqhlo RO ™ [x0001(1)
REFS.. 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.
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 pi3
Dec: 31000 oKk |
Hex: 000007516 Cancel
1 Floet: 4.34407522-41
Ewoal 0 || 1 Hew Egil...
Binary: 16 7500 00 4
Bit Size: o1 O e @R DRl Ce
11305A_00
2 Click OK. The option board now attempts to write the new value to the drive.
The sequence number increases by one to indicate that the operation was execut-
ed. The status word indicates that the operation failed (the status is not 0.
=l 5FFE0 Parf¥nte CoE RO L
3 5FF9... PaWritelD RV 0xD067 (103)
: ... PaWritelDValug 0x00007915 [31000)
5FF9... PaiitelDSegho RO T 0x0007 (1
FFFY.. PaWrite DStakus 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.

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

4.7

EXAMPLE 4: WRITING TO PARAMETER USING COE OBJECT LIST

(107}Min Frequency
(102}Mzx Freguency

[103)Accel Time 1

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

RVY
R

Ox0000 (0)
0x1358 (5000)
0xD12C [300)

(101)Min Frequency
(102)Max Fraquency
(103)Accel Time 1

(10)Decel Time 1
(105)Preset Speed 1

Error List

T - | €3 17 Emors

0 Warnings

Description

LA PRI R LI PG LT WAL Y,

S0O Abort (general emror, Ox08000000,

[104)Decel Time 1 RW D1 2C [300)
2069 [105)Freset Spesd 1 R 1000
11307A_00
Enter a new value and click OK.
r o
Set Value Dialog 28
Dec: 3100 | oK '
Hen: 00T | Cancel
2 Enur: [ -']
Eoal. [ o | [ 1 | HexEci..
Birnany. 1C0C 2
Bit Size: @1 @A @1E D3 e D
11308A_00

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

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.

€328 2022018 15:14:18 076 ms | 'Bow 2 [NX Advanced)' (1001): CoE (TnitUp’ Ox2067:00) -

00000 (0)
1385 (5000)
W0C1C (3100)
[012C (300)
1000

113094 00

[ Messages Clear

11431A 00

Local contacts:

https://www.danfoss.com/en/contact-us/contacts-Llist/
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7.5 ETHERNET OVER ETHERCAT

As of firmware version V004 OPTEC supports standard Ethernet communication over EtherCAT and
it is possible to use VACON® Live and VACON® NCDrive to parametrize the drive and monitor the
drive while operational. Using latest ESI file for OPTEC is also required.

NOTE! Cyclic process data communication is prioritized over all other communication. Thus, per-
formance of normal Ethernet communication in EtherCAT network is depended on the amount of
nodes in EtherCAT network and the amount and cycle time of process data communication. Very
fast cycle times might prevent Ethernet over EtherCAT communication completely.

7.5.1 MASTER CONFIGURATION

With TwinCAT 3.x enabling EoE is done by enabling EoE communication and setting the device IP
address, subnet mask and default gateway IP address as shown in the following figure:

b OPTEC_SYNC_MODE - Microsoft Visual Studio
FILE EDIT VEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TEAM TOOLS TEST SCOPE WINDOW  HELP

E | B-o- 2R %A a2 -C -] b Atach. - [Release =] [TwinCAT RT (64) BN RsfRAERCEE- .
 [Build 40240 (Loaded) | <3 3| E1 2 < @) @ . & | [oPTEC SYNC MODE || <Local> g - | | | | = | -
Solution Explorer Rl OPTEC SYNC MODE & X
G o-d| 5= EtherCAT [DC | Process Data | Pl | Startup. | CoE -Onine | Onine |
Search Solution Explorer (Ctrl+") P-
Type OFTEC
11 Solution 'OPTEC_SYNC_MODE' (1 project)
4 1 OPTEC_SYNC_MODE Product/Revison: 17731/
< [l svsTEm Auto Inc Addr 0
3 -
o= ErerCAT Addr 1] 1001
4 @ Real-Time
[E /0 Idle Task 0
4 B Tasks Master
‘%% e Previous Port Master P—— =
=% Image - General BB
4 [ Inputs &5 Mailbox
# Varld CoE [9] vitual Ethemet Port
# Var1s Vitual MAC id 020105 100329
4 T Outputs - Distributed Clock Swich Port
B Varl6 - ESC Access '
= Var1? @ IP Port
S Routes DHCP
5 Type System ® IP Address 192.168. 0 . %9
[&] TcCOM Objects Subnet Mask: 255.265.255. 0
[ moTion .
PLC ault Gatenay:  192.768. 0 . 50
DNS S g
C FETV, Name Online e
+e DNS Name:
4 E‘ 10 &) CiA402 Status ... X 16496
4 °Z Devices . CUlE02.vVelocr--u: ) [] Time Stamp Requested
4 = Devicel (EtherCAT) # Drive Process Da... 0
8 Jmage #1 Drive Process Da.. 0
> Image-Info #1 Drive Process Da.. 0
b 2 SyncUnite #I Drive Process Da... 0
b Inputs #1 Drive Process Da.. 0
b T Outputs #1 Drive Process Da.. 0
b (@ InfoData # Drive Process Da.. 3%
b W Box1 (OPTEC) #1 Drive Process Da.. 0
4 &% Mappings #1 Drive Process Da.. 0
&7 Task2 - Devicel (EtherCAT) 1 i
- < | A 16 Wamings | @ 3

Figure 49.

Set the IP address etc. manually as DHCP is not supported by OPTEC. Default gateway is set to the
master IP address of the EtherCAT network.

In the master settings, the virtual Ethernet switch needs to be enabled (see Figure 50). The maxi-
mum number of ports should be at least the amount of EoE devices in the network.

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

Eﬁ ESfiletest? - TeXaeShell

File Edit View Project Build
[B-n-aw s

i Build 40244 (Loaded) = i fn

Solution Explorer

Debug  TwinCAT  TwinSAFE PLC  Team Scope Tools Window  Help
| & @a| - | Relesse - TwinCATRT (x60) - b Agtach., -
B(B2 <&@ B e

ARl Esifiletest2 = X

- <local> MET

@ o-a| =
Search Solution Explorer (Ctrl+7)

1] Solution 'ESffletest2 (1 project)
4 L Esifiletest
bl sYsTEM
MOTION
Ed pLC
& suFeTY
[ C+
|l anaLYCS
4 EFo
4 % Devices
4 == Device 1 (EtherCAT)
25 image
2% Image-Info
2 SyncUnits
Inputs.
B OQutputs
& InfoData
W Box 1 (OPTEC)
W Box 5 (OPTEC)
W Box 6 (OPTEC)
&2 Mappings

v wvewvw

General Adapter  EherCAT Onine  CoE: -Online

¥ & Quicklaw

5 mEeRE2en-.

Figure 50.

Netld: 10.11249.117.21 | Advanced Setfings...
Export Configuration File (Name)
Disable
Advanced Settings x
State Machine EoE Support
- Cyelic Frames
Frame| o Distributed Clocks Vitual Ethemet Switch Windows Network
o EoE Support Enable Connectto TCP/IP Stack
| [ Redundancy Max Ports: 4 s Windows IP Routing
| [} Emergency Maxt Frames: 160 - []1P Enable Router
- Diagnosis
WMax MAC ids 100 = Changes require system reboot!
EtherCAT Mailbox Gateway
Dl
[Errorist - =
. e Pl
7165_00

Once master is operational and OPTEC is in at least pre-operational state, EoE communication is
enabled. This can be verified from OPTEC monitor values under EoE. It should display the IP ad-
dress and other settings that were configured in TwinCAT and EoE status as “Enabled”. See further
info about EoE related monitor values in Chapter 6.1.2 "Option board monitor values”.

Now VACON® Live and VACON® NCDrive can find the device with “Scan” and communication can be

established.

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

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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
e 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 * EtherCAT master commanded OPTEC EtherCAT to change Ether-
change CAT state while running the motor

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

e 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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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 count-
ers. 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 51. Fieldbus fault activation timers

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 contglns 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 | 4500 | variable | Y2lBLE | 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 | 1018h:01 | Variable | UDINT | RO | No |00000090h |CONt@insauniquevalueallocated
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 _. |ldentifiesamanufacturer specific
serial number.

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

W N -] O

temperature

communication error (overrun,
error state)

~

* Not used/supported

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



VACON ® 136 APPENDIX B: DEVICE PROFILE FOR DRIVES

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 52. Basic Device Control and Device Data Interface

o I
Drive interface | Application |
| |
| |
| |
I >l |
‘ Control word (6040h) ‘ ! State | |
machine ! !
‘ Status word (6041h) F— — 477: :
| |
| |
\ ‘ !
‘ vl_target_velocity (6042h) RPM | - Fach I |
actor L wl RPMto% ——» ‘
\ function ‘ o I
‘ vl_velocity_scaling_factor (604Bh) | - | Limit |
| |
‘ ‘ ‘Min max frequenc : :
‘ vl_velocity_min_max_amount (6046h) RPM | “ RPM to Hz | | > |
| |
| |
| |
| |
) ) \ \ Acceleration time ‘ [
vl_velocity_acceleration (6048h) RPM | ~ RPM to Hz — |
! Ramp !
\ \ Deceleration time ‘ I
‘ vl_velocity_deceleration (6049h) RPM | ‘ RPM to Hz }7 ————— |
| |
| |
, Mo e |
‘ vl_velocity_demand (6043h) RPM }‘ ‘ % to RPM | : I
| |
| |
- | |
Reverse %toRPM | [=— |
| factor | |
‘ vl_velocity_actual (6044h) RPM “ function I |
| |
| |
L - - - — J
9428 uk
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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 : -
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.
Bé6 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.

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

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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
Bé Freeze setpoint X X
B7 Setpoint to zero X X
B8 Request fieldbus y « «
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

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 P 3.3.1.10
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"Z:l"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.

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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Table 47. Parametrization for VACON® 20X [standard application]

Parameter name ID Value Default Panel Tree
Motor control mode 600 ? z g;c::jency 0 P 8.1
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® 10_0 fa_mily internal PROFI-
NET IO protocol is forwared to application
EtherNet/IP 6 Only process da.ta from VACON® 1QU fgmily internal Ether-
Net/IP protocol is forwared to application

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

Local contacts: https://www.danfoss.com/en/contact-us/contacts-Llist/
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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 53 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
(7777>Process Data Out 8 |0
37 |LastActiveFaultCode|0 . Fixed Status Word |0x0023
# Value 172 | Rem Control Place [0=I/0O Control : ‘r——> General Status Word|0x2000
1 1 600 | Control Mode 0=I/0 Frequency Ctrl ; : T Actual Speed 3284
2 2 \—> 852 | FB DataOut 1 Sel 1 1 | }
4 4 859 | FB DataOut 8 Sel |37 ! ! !
5 5 L
6 6 864 | FB Speed Word 0x20000023 e
7 7 865 | FB Speed Actual 32.84% -
8 37 11845_uk

Figure 53. Fieldbus Datamapping

Table 50. Fieldbus Process Data Selection Panel Tree for VACON® AC drives

Panel Tree

Parameter name

VACON®
100 family

VACON®
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 |0.01Hz|| 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 41 % | 0.1% 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| V | 01V

7 DC Link Voltage 71V 1V 7 DC Link Voltage 7|V [RY

8 | Last Active Fault Code [37| - - 8 | LastActive 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 41 % | 0.1% 4 Motor Voltage 6| V | 011V

5 Motor Power 5|1 % | 0.1% 5 Motor Torque 4| % | 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/



VACON ® 148 APPENDIX F - FIELDBUS OPTION BOARD COMMUNICATION

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

OPTE9, V007 or later ) OPTC3-5_FW0232V001.vcx or

later
Fieldbus option
OPTEA, V001 or later | OF TEA, V00T or
later
OPTEC, V003 or later - OPTEC, V001 or later
OPTE®6, V010 or later - -
INDUSTRIAL: ] :
FW0072V030

System software FLOW: FW0159V022 - B

NXP: NXP00002V196 - -

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 If no supportis 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 54. 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 +t

r= tIOdatacycle + 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 54. Normal fieldbus communication

Local contacts: https://www.danfoss.com/en/contact-us/contacts-list/
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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 55. 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.
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Figure 55. Fast fieldbus communication
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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 56. This mode can achieve
same latencies for process data as the fast mode introduced in Chapter 14.2. However, this mode
imposes the following limitations:

e No service data is available
e Option board can be run only in Bypass mode.
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Figure 56. 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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