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1 Introduction

1.1 Disclaimer

The software is provided "as is", without warranty of any kind, expressed or implied, including, but not limited to, the warranties of
merchantability, fitness for a particular purpose, and noninfringement. In no event shall the authors or any legal entity part of Danfoss
group be liable for any claim, damages, or other liability, whether in an action of contract, tort, or otherwise, arising from, out of, or in
connection with the software, or the use, or other dealings in the software.

1.2 Purpose of the User Guide

The function blocks show examples on how it is possible to integrate Danfoss VLT® drives in a Beckhoff TwinCAT 3.1 system. The
function blocks are not protected and can be altered to serve the specific needs for the application. Danfoss takes no responsibility to
losses due to code faults in these function blocks or wrong use.

This manual provides:
«  Step-by-step approach on how to integrate Danfoss VLT® drives into a Beckhoff TwinCAT 3.1 system.

+  Procedure on using the library to communicate with Danfoss VLT® drives in TwinCAT 3.1, including examples.
Function blocks for Beckhoff TwinCAT 3 supporting Danfoss VLT® drives.

Danfoss VLT® drives with the following options:
+  VLT® EtherCAT MCA 124

The manual is intended for use by qualified personnel.
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1.3 Abbreviations

Abbreviation Description

FB Function block

RPM Revolution per minute

STW Status word

cTW Control word

Amp Ampere

FC Frequency converter

DDT Derived data types

PDO Process data object

SDO Service data object

PVOID Corresponds to data type UXINT, where
UDINT on 32-bit platforms
ULINT on 64-bit platforms

DUT Device under test

LIB Library

ECAT EtherCAT

ESI EtherCAT slave information

1.4 What are Function Blocks?

Functio

n blocks are predefined programs or functions contained within a single program element that can be used in the PLC

program.

1.4.1

« Basi

Advantages of Using Function Blocks

c skeleton:

FB provides the basic infrastructure towards the user.

Frees up time to focus on complex and application-specific implementation of the external device.
Reuse of an FB several times in a program without rewriting the FB.

Easy to use - knowledge of the internal operation of the drive or complex algorithms is not required.

«  Pretested function:

- The FBis pretested for working and functionality.

+  Extensibility:

FBs can be extended in future by Danfoss. It is possible to incorporate the FBs with minimal modification in the existing
program.
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1.5 Overview of the Danfoss Library (VLT_ECAT_LIB_V1_12)

The library VLT_ECAT_LIB_V1_12is a collection of predefined function blocks provided by Danfoss. Use these blocks as an aid to
simplify programs, containing standard functionality for programming EtherCAT, Beckhoff systems and Danfoss drives.

The library contains the following FBs:

+ Basic operation block (VLT_ECAT_FC_BASIC): Dedicated to handling the basic operation of the drive and connected motor
operations.

« Parameter access block (VLT_ECAT_FC_PARAM_ACCESS): Dedicated to parameter read/write through an acyclic channel.

+ Diagnostics block (VLT_ECAT_FC_DIAGNOSTICS): Dedicated to read diagnostic information from the drive through an acyclic
channel.

The function blocks are designed to work with FC profile only, and does not support the following features:
« DS402 CANopen Profile.

«  Backward compatibility in TwinCAT Version.

1.6 Basic Operation Function Block (VLT_ECAT_FC_BASIC)

The function block provides the following functionalities:

+  Control and monitoring: monitor the drive, and control the command or setpoint from the controller to/from the drive.
+ Reverse: forward or reverse the direction of the motor.

« Speed regulation: allows the speed reference of the drive.

+ Failure management: the FAULT output pin is set to TRUE if there is a drive fault. This drive fault must be reset by the input pin
RESET to close the fault. The fault only disappears if the actual root cause of the fault has disappeared.

VLT_ECAT_FC_BASIC =

2

5

3

BOOL | DRV_EN READY | BoOL 2
BOOL | RUN FAULT| BoOL
BOOL | REVERSE WARNING | BooL

INT | REF_VALUE

BOOL | RESET RUNNING | BOOL

RUN_ON_REF [ BOOL
COMM_OK | BOOL

MAV | INT
MOTORCURRENT [ REAL

lllustration 1: Basic Operation Function Block Layout

Table 1:Input Parameter

Parameter Type Description

DRV_EN BOOL | TRUE = enabling drive. Setting the drive in Ready to Start mode.

The 4 bits, CTW.02 (DC brake), CTW.03 (coasting), CTW.04 (quick stop), CTW.05 (hold output frequency) are
set to TRUE to move the drive to READY state.
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Parameter Type Description
RUN BOOL | TRUE = starts the motor run in the direction selected based on the REVERSE input variable.

REVERSE

REF_VALUE

RESET

BOOL

INT

BOOL

The CTW.06 (ramp start) bit is set to TRUE to start the motor.

The direction of rotation of the motor.
FALSE = activates the forward direction.
TRUE = activates the reverse direction.

The CTW.15 (reverse) bit is set to TRUE to change the direction of the motor.

The reference value requests to the drive to run at reference speed and only accepts positive values. The
range value 0-10000 equal to 0.00%-100.00%. Enter the reference value without decimal.

For example: To run the drive at 56.75%, enter REF_VALUE as 5675 to achieve the motor speed.

TRUE = resets the device failure and resets the FAULT output to 0.

The CTW.07 (reset) bit is set to TRUE to reset the failure.

Table 2: Output Parameter

Parameter

READY

FAULT

WARNING

RUNNING

RUN_ON_REF

COMM_OK
MAV

MOTORCUR-
RENT

Type Description

BOOL | TRUE = the drive is ready for operation.

The 4 bits STW.00 (control ready), STW.01 (drive ready), STW.02 (coast stop), STWO0.9 (bus control) are
considered for READY state.

BOOL | TRUE = a detected failure in the control block. To reset the FAULT output pin, the RESET input to be

activated.

The 3 bits, STW.03 (drive trips), STW.04 (shows error but not tripped), STW.06 (trip lock), are considered
for FAULT state.

BOOL | TRUE = a warning has been activated for the drive. It cannot be reset because the signal remains active

until the cause of the warning is removed.

The STW.07 (warning) bit is considered for WARNING state.

BOOL | TRUE = the drive is running and has an output frequency (MAV>0).

The STW.11 (in operation) bit is considered for motor running status.

BOOL | TRUE = the actual motor speed reaches the preset speed reference.

The STW.08 (speed = reference) bit is considered for motor running on preset speed reference.

BOOL | TRUE =The communication between the device and PLC is healthy.

INT

Main actual value in % (expressed in integer value). 0-10000.

For example: if the MAV value is 9949, it means that the drive is running at 99.49%.

REAL | Motor currentin Amps.

Danfoss A/S © 2019.12
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Table 3:Local Variables

Parameter Type Description
COMM_STA- UINT Connect the 'State' variable of the slave device and it holds the current EtherCAT state
TUS and link status of the EtherCAT slave device.

COMM_STATUS variable should hold variable address “AT %I|*” during declaration

For example: COMM_STATUS AT %lI*: UINT

PCDREAD BASIC_VLT_IN_DDT Process data sent from the drive contains information about the current state of the
drive.

Holds a structure with the data obtained from the drive. This input is reserved for the
DFB, and it is recommended not use this input directly.

Parameter Type Description

STATUS_WORD UINT Status word.

MAIN_ACTUAL_VALUE | INT Main actual value.

MOTORCURRENT DINT Motor current in Amps.
PCDWRITE BASIC_VLT_OUT_DDT | Process data sent from the PLC to the drive.

Holds a structure with data sent to the drive. The drive can be controlled with this out-

put variable.
Parameter Type Description
CONTROL_WORD UINT Control Word.
REF_VALUE INT Reference value.

CTW and STW mentioned in the function blocks refer to FC Profile CTW and FC Profile STW, respectively.
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wv

]

>

el

3
e30bu431.10

User input
"DRV_EN"=TRUE

CTW.02 (DC brake) = TRUE
CTW.03 (No coasting) = TRUE
CTW.04 (Ramp) = TRUE
CTW.05 (User ramp) = TRUE

A

DRIVE READY
FOR OPERATION
STW.00 (Control ready),
STW.01 (Drive ready),
STW.02 (Enable),
STW.09 (Bus control)
=TRUE

User input
"RESET” = TRUE

CTW.07 (Reset) = TRUE

v ¥

User input "REVERSE”

 User input "FALSE = FORWARD"
REF_VALUE "TRUE = REVERSE”
| | CTW.15 (Reverse) = TRUE
User input
"RUN" = TRUE
v CTW.06 (Start) = TRUE
RUNNING =TRUE
STW.11 (In operation) = TRUE
Yes Motor running at preset No

speed reference?

Y Y
RUN_ON_REF = TRUE RUN_ON_REF = FALSE
STW.08 STW.08
(Speed = reference) (Speed = reference)

v

User input
"RUN" = FALSE

¢ CTW.06 (Ramp stop) = FALSE

Motor stopped

END

lllustration 2: Flow Chart for Basic Operation Of Drive Control
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1.7 Parameter Access Function Block (VLT _ECAT_FC_PARAM_ACCESS)

The function block provides functionality to read and write Danfoss drive parameters through SDO service.
« Carry out read/write operation (only 1 operation at a time).

+ Read string type parameters.

«  Write string type parameters.

« Read non-string data type parameters.

«  Write non-string data type parameters.

«  Show valid abort code on invalid read-write operations.

+ User-configurable timeout.

DD_VLT_ECAT_PARAM_ACCESS E
BOOL | EXECUTE BUSY | BOOL g
DONE | BOOL %

STRING | AMS_NET_ID FAULT| BOOL

UINT | SLAVE_ADDR
RD_VALUE | PVOID

BOOL | RD_WR STR_RD_VALUE | STRING
BOOL | IS_STR FAULT_CODE| UDINT
UINT | PAR_NO

BYTE | SUBINDEX

PVOID | WR_VALUE
STRING | STR_WR_VALUE

TIME | TIMEOUT

Illustration 3: Parameter Access Function Block Layout

The following elementary function blocks are embedded inside VLT_ECAT_FC_PARAM_ACCESS function block from TwinCAT PLC
Library TC_EtherCAT library.

+  FB_EcCoeSdoRead: a function block which allows data to be read from an EtherCAT slave through an SDO access.

+  FB_EcCoeSdoWrite: a function block which allows an object from the object directory of an EtherCAT slave to be written with an
SDO download.

Table 4:Input Parameter

Parameter Type Description

EXECUTE BOOL TRUE = the rising edge of this signal starts the requested operation.

FALSE = triggers an ACK of the end-of-operation notification and the client is ready for the next cycle.

When the signal is activated, it copies the parameters to the function, so modifying the
parameters has no effect.

AMS_NET_ID STRING | AMS Netld of the EtherCAT master device.
SLAVE_ADDR UINT EtherCAT slave address of the device.

10 | Danfoss A/S © 2019.12 AU326537563105en-000101 / 130R0921
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Parameter Type Description
RD_WR BOOL Type of operation.

IS_STR

PAR_NO

SUBINDEX

WR_VALUE
STR_WR_VALUE
TIMEOUT

BOOL

UINT

BYTE

PVOID
STRING
TIME

Table 5: Output Parameter

Parameter

BUSY

DONE

FAULT

RD_VALUE
STR_RD_VALUE
FAULT_CODE

Type
BOOL

BOOL

BOOL

PVOID
STRING
UDINT

FALSE = read operation.

TRUE = write operation.

Indicates operation to be performed based on the parameter data type. Set the input to:

«  FALSE: to perform the operation based on RD_WR input for non-string data type (UDINT, DINT,
INT, and so on) parameter.

«  TRUE: to perform the operation based on RD_WR input for string data type parameter.

Enter the drive parameter number in the integer format.

Example: to read the running hours of parameter 15-01 Running Hours, enter PAR_NO as 1501. Read-
ing the running hours in parameter 15-01 Running Hours is internally calculated by 2000 h+ parameter
number in hex number = 2000 h+5DD=index 25DDh.

Sub-index of the object that is to be read/write. If no sub-index available for the particular parameter,
it should be entered as 0.

Integer data to be written to the drive.
String data are written to the drive.

Time to wait for a response, after this port sends a timeout error to the requesting device.

Description

TRUE = the client is processing the request and waiting for the response.

FALSE = the client processed the request with status (Done or Error).

TRUE = the request operation has ended (with or without a detected error).

This signal is acknowledged by setting the EXECUTE signal to Low.

Activated when a detected error occurs in the request transmission.
TRUE = the request operation is unsuccessful.

To reset the detected error, activate the client again by setting the EXECUTE signal to High. Refer
FAULT_CODE for more information.

Holds the read data of pseudo data types depending on the read input parameter (",
Holds the read data of string type depending on the read input parameter.

Indicates the ADS fault code associated with the most recently executed command.
Refer to the ADS return codes from the Beckhoff Information system:

TwinCAT2=TwinCAT system=TwinCAT Connectivity=TwinCAT ADS=ADS return codes.

For pseudo data types, refer to TwinCAT system help file.

Danfoss A/S © 2019.12
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1.8 Diagnostics Function Block (VLT_ECAT_FC_DIAGNOSTICS)

The function block provides functionality to read diagnostics information from the drive through SDO service.

If the drive parameter 8-07 Diagnosis Trigger is set to:

+ DISABLE: do not send extended diagnosis/emergency data even if they appear in the drive.

«  TRIGGER ON ALARMS: send extended diagnosis/emergency data when 1 or more alarms appear in alarm 76-90 Alarm Word.

«  TRIGGER ON ALARMS/WARNINGS: send extended diagnosis/emergency data if 1 or more alarms or warnings appear in alarm 76-90
Alarm Word and 16-92 Warning Word.

«  EXEMPTION! Warning word 3 and alarm word 3 are not reflected on fieldbus.

The diagnostics function block supports the following functionalities:
«  Show alarm word in 32-bit format (76-90 Alarm Word).

«  Show warning word in 32-bit format (16-92 Warning Word).

« Display EMCY code.

DD_VLT_ECAT_DIAGNOSTICS

STRING | AMS_NET_ID

UINT [ SLAVE_ADDR

TIME | TIMEOUT

ALARM_1 | PVOID
WARNING_1]| PVOID
EMCY_CODE | PVOID

e30bu433.10

Illustration 4: Diagnostics Function Block Layout

The following elementary function blocks are embedded inside VLT_ECAT_FC_DIAGNOSTICS function block from TwinCAT PLC Library

TC_EtherCAT library.

+  FB_EcCoeSdoRead: a function block which allows data to be read from an EtherCAT slave through an SDO access.

«  The following parameters are read through SDO and repetitive based on the user configuration provided in TIMEOUT input

parameter of the function block.

Table 6: Parameter Description
Parameter number Index (Hex) Sub-index (Hex) Description
16-90 269A 0 Alarm word 1
16-92 269C 0 Warning word 1
- 1003 1 Current Error: it has 2 16 words.
MSW holds the information if a warning or alarm is set.
LSW holds the EMCY error.
Table 7:Input Parameter
Parameter Type Description
AMS_NET_ID STRING AMS Netld of the EtherCAT master device.
SLAVE_ADDR UINT EtherCAT slave address of the device.
TIMEOUT TIME At every configured time interval, the requested operation is performed.

12 | Danfoss A/S © 2019.12
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Table 8: Output Parameter

Parameter Type Description

ALARM_1 PVOID The alarms read from the drive parameter 16-90 Alarm Word are shown.
WARNING_1 PVOID The warnings read from the drive parameter 16-92 Warning Word are shown.
EMCY_CODE PVOID EMCY code values read from the LSB of the current error index: 1003, sub-index: 1.

Danfoss A/S © 2019.12 AU326537563105en-000101 / 130R0921| 13
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Using FBs in TwinCAT

2 Using FBs in TwinCAT

2.1 Importing Danfoss Library into a Project

Procedure

1. Inthe solution explorer, navigate to TwinCAT project=PLC= PLCProject=>References. Right-click the References, and click Add

library....

Solution Explorer
R o-48|F-=

Search Solution Explorer (Ctrl+;

& Solution TwinCAT Project16’ (1 project)
4 ol TWinCAT Project16
b @l SYSTEM
k= momion
4 [l e
4 [} pLCProject
4 ;—ﬂ PLCProject Project
b [l External Types
4 [ References

2 Te2 Stand Add library...
3 Tc2 _Syster Placeholders...
2 Te3_Mody Library repository...
- DUTs Set to Effective Version
- Gl Set to Al N t Versi
4 (& POUS et to Always Newest Version

&) MAIN (PRG)
Illustration 5: Solution Explorer

=» Add Library dialog box is shown.

e30bu434.10
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Add Library

Enter a string for a fulltext search in al

= Application
BuildingAutomation
‘Communication

Company

Fe]

]

[0
e30bu435.10

Advanced...

Cancel

lllustration 6: Add Library
2. Click Advanced.

Add Library

Enter a string for a fulltext search in all libraries...

BuildingAutomation
Communication

Company

]
4]
(=
e30bu436.10

I Advanced...

Cancel

Illustration 7: Add Library

3. Click Library Repository....

Danfoss A/S © 2019.12
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i) Add Library x| 2
|Enter a string for a fulltext search in al ibraries... _E

Library  Placeholder

Company: | (Al companies) ~

pplication &
uildingAutomation
Communication

Group by category Display all versions (for experts only)

Detalis... I Library Repository... I OK Cancel

Illustration 8: Add Library

4. Inthe Library Repository dialog box, click Install.

m Library Repository X

Location: | System -
(C:\TwinCAT\3.1\Components\Pic\Managed Libraries)

——
‘Company: (Al companies)

Uninstal

Edit Locations...

e30bu438.10

Application i
BuildingAutomation Export...
Communication
Controller
DataAccess

Measurement
Find...
== Motion
+-==: Packaging v Detais...
Group by category Dependendes...
Library Profies... Close

Illustration 9: Library Repository

5. Navigate to the downloaded library installation file and click Open.

16 | Danfoss A/S © 2019.12 AU326537563105en-000101 / 130R0921
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m Select Library

— v 4 > ThisPC > Desktop > Danfoss Library

Organize * New folder
Al “~ Name
D2 I |_] VLT_ECAT_LIB_V1_12library
4

Supporting Images

@ OneDrive - Danfoss
Attachments
Documents
Expenses during Beckhoff train
W This PC
» 3D Objects

m Desktop
v o<

v |0

Date modified

9/5/2019 2:24 PM

File name: | VLT_ECAT LIB_V1_12library

v

X
Search Danfoss Library r
i=- ™ @
Type Size
LIBRARY File 21

All library files (*.compiled-libr: ~

Cancel
Illustration 10: Select Library
=» The library is successfully installed. It is added in the Miscellaneous category.
.ﬂ Library Repository X
Location: System ~ Edit Locations...
(C:\TwinCAT\3.1\Components\Plc\Managed Libraries)
Installed libraries: Fetl
C ToAl i =
ompany: - {ElCAIGAINE) Uninstal
= :lMisceIIaneuus} 2
=By T_ECAT_LIB V1 12 Da Expott.:;
‘ 1.12
== Application
+ - BuildingAutomation
% o2 Communication
+ 2= Controller
i Find...
e
#-5=Math v Detais...
Grapbyeategony Dependencies...
Library Profies... Close

Illustration 11:

Successful Installation of Library

e30bu440.10

e30bu439.10
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2.2 Adding Danfoss ESI File to TwinCAT

Procedure

1. Download XML file from the Danfoss field configuration files website: https://www.danfoss.com/en/service-and-support/
downloads/dds/fieldbus-configuration-files/#tab-downloads.

2. Unzip the VLT_MCA124_EtherCAT_XML_2012-12-17 file and move the contents of this unzipped file to C:\TwinCAT\3.1\Config\lo
\EtherCAT location as shown below.

A °
Name Date modified Type Size g
E}
3
Danfoss 7/24/2018 3:28 PM  File folder b

| Danfoss_FC_Series_ECAT.xml 12/17/2012 150 PM XML Document 30 KB

Illlustration 12: ESl file

3. Make sure that the ESl file for the slave is available in TwinCAT. ESl file can be added in 2 approaches:

+ Autoscan.
+ Manually add the EtherCAT slave device.

18 | Danfoss A/S © 2019.12 AU326537563105en-000101 / 130R0921
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2.2.1 Auto Scan

Procedure

1. Inthe solution explorer, navigate to I/O = Devices. Right-click Devices = Scan.

Solution Explorer v 0 x
@ o-4 &=
] Solution TwinCAT Project16’ (1 project)
4 ol TwinCAT Project16
b @l SYSTEM
& moTion
4 [ ruc
4 [} PLCProject
b ;—ﬂ PLCProject Project
b U} PLCProject Instance

e30bu442.10

| SAFETY
H C++
4 [0
;' Mappings O Add New Item. Ins
%0 Add Existing Item.. Shift+Alt+A
I\ Scan

Illustration 13: Auto Scan

=» TwinCAT System Manager window appears.

2. Click OK to the message about not all devices can be found automatically.

Microsoft Visual Studic *

e30bu443.10

HINT: Mot all types of devices can be found automatically

lllustration 14: Message Window

=» TwinCAT System Manager shows the found devices, and automatically select items that are EtherCAT enabled.
3. Click OK.

Danfoss A/S © 2019.12 AU326537563105en-000101 / 130R0921| 19
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. o

4 new I/O devices found @ g
. <

[[1Device 1 [RT-Ethemet] [Local Area Connection (TwinCAT-Intel PCl Ethemet &] 4 0K é
Device 3 [EtherCAT]  [Local Area Connection 2 [TwinCAT-Intel PCI Ethernet] o

Device 2 [C1100) Cancel
Device 4 [NOV/DP-RAM)

Select Al

Unselect Al

be e

Illustration 15: 1/0 Devices Found

=» TwinCAT asks to Scan for boxes or not.

4. Select Yes to find the EtherCAT devices that are connected to the PC/PLC.

Microsoft Visual Studio

o Scan for boxes

e30bu445.10

Illustration 16: Scan for Boxes

EtherCAT device is visible as Device 3.

=» During the scan operation, VLT® AutomationDrive FC 302 was found and is now able to be configured for the application.

20 | Danfoss A/S © 2019.12 AU326537563105en-000101 / 130R0921
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b [J External Types
P =l References
i DUTs
 GVls
P POUs
- VISUs
215 PLCProject.tmc
b Gh PicTask (PlcTask)
b O PLCProject Instance
B sArETY
E Ce++
4 & o
4 "% Devices
4 =2 Device 3 (EtherCAT)
*® Image
*® | mage-info
2 SyncUnits
Inputs
W Outputs
& InfoData
s Box 1 (FC-302 VLT® Automation Drive)

b
b
b
b
b
b

Solution Explorer *Q x
& o-& &=
Search Solution Explorer (Ctrl+;) P~

A Box 2 (FC-302 VIT® Automation Drive)
., Mappings

lllustration 17: EtherCAT Slave (FC 302) Added under EtherCAT Master

e30bu446.10
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2.2.2 Manually Adding the EtherCAT Slave Device

Procedure
1. Inthe solution explorer, navigate to I/O = Devices. Right-click Devices = Add New Item.

Solution Explorer * 0 X E
N o-& &= 3
Search Solution Explorer (Ctrl+; P - %
R Solution TwinCAT Project16' (1 praject)
4 ol TWinCAT Project16
b @l SYSTEM
k= moTion
4 @i ric
4 [ PLCProject
- ;'E] PLCProject Project
b [J External Types
b =l References
i DUTs
J GVLs
b [ POUs
i ViIsUs
215 PLCProject.tmc
P rH‘I:l PlcTask (PlcTask)
b O} PLCProject Instance
1| saFeTY
E C++
4 & o
:: Mappings Add New ltem... Ins
o Add Existing Item... Shift+Alt+A
“§ Scan
L

lllustration 18: Adding EtherCAT Master Manually

= Insert Device dialog window appears.
2. Inthe box, select EtherCAT = EtherCAT Master and assign a name in the Name text box, click OK.
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Insert Device X ‘ g
3
| 5 EtheiCAT 2
Type - — %
== EtherCAT Slave Cancel

== EtherCAT Automation Protocol (Metwork Variables)
" EtherCAT Automotion Protocol via ELBEDT, EtherCAT
= EtherCAT Simulation

+ &¥ Ethemnet

i ¥ Profibus DP

& & Profinet

1€ CANopen

{4 DavicaNet

i1 EtherNeyIP AR

ii-#l SERCOS interface OPConly

410 Beckhoff Lightbus o

@ USB () Conty

#-5% BACnet )

+ 22 Backhoff Hardware LIEs

i Miscellaneaus Oail

Name IlEtherCATMas1er| I

Illustration 19: Adding EtherCAT Master Device
3. Right-click EtherCAT Master (EtherCAT) = Add New Item.
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Solution Explorer
N o-| &=

h Solution plorer (Lir+;

m Solution TwinCAT Project16’ (1 project)
4 ] ™WinCAT Project16
b @l SYSTEM
|2 moTion
4 [ rc
4 [ pLCProject
“ ;-'lj PLCPraject Project
b [l External Types
b [l References
 DUTs
d GVls
b [ POUs
—d VISUs
23 PLCProject.tmc
b gh PlcTask (PlcTask)
b O} PLCProject Instance
| SAFETY
H C++
4 o
4 "% Devices
4 [ EtherCAT Master (EtherCAT)
*® Image
*® Image-Info
- - SyncUnits
3 Inputs
b W Outputs
b [ InfoData
a’ Mappings

Add New Item...

Ins

&

Add Existing ltem...

Remaove

Change Netid...

Save EtherCAT Master (EtherCAT) As..
Append EtherCAT Cmd
Append Dynamic Container
Online Reset

Online Reload

Online Delete

Scan

Change |d...

Change To

Copy

Cut

Independent Project File

Disable

Shift+Alt+A
Del

Ctrl+C
Ctri+X

Illustration 20: Adding EtherCAT Slave Device

> Insert EtherCAT Device window appears.

4. Navigate and add Danfoss Power Electronics = VLT® FC Series = FC 302 VLT® Automation Drive.

e30bu449.10
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[C]Extended Information

Insert EtherCAT Device
Search: Mame: Box 1
Typa £ @ Beckhoff Autormation GmbH & Co. KG

#-@ Donfoss Power Electronics
" VLT®FC Series

s FC-301WLT® Autamation Drive
B FC-302 VLT® Automation Dinve
S FCD302 VLT® Autamation Drive

[]Show Hidden Devices

Multiple:

(@) B (Ethemat)

[+/] Show Sub Groups

Illustration 21:

Select the EtherCAT Slave Device

e30bu450.10
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2.3 Adding Additional Parameters in EtherCAT Slave

Procedure

1. In the Solution Explorer window, navigate and open TwinCAT Project = I/O = Devices = EtherCAT Master (EtherCAT) = Box 1.

TwWinCAT Project1s # X

General EtherCAT ProcessData Slots Stariup CoE-Online Online Drive Manager (V1.07)

b8 InfoData
Pl Inputs.
#1603, Status Word
#1605. Main Actual Value [%]
4 W Outputs
- 1680. Fieldbus CTW 1
- 1682. Fieldbus REF 1
b @ InfoData
b @ wcstate
&% Mappings

lllustration 22: Solution Explorer

2. Select Process Data tab.

St = Ll Name: Box 1 (FC-302 VLT® Automation Drive) e [1
7 Solution "TwinCAT Project16’ (1 project) SR ~———
4 gl TwinCAT Project16
b @l sysTem Type FC-302VLT® Automation Drive
g MOTION Comment
« flec
4 [ picProject
4 il PLCProject Project
b [ Extemal Types
b (il References
3 ouTs [bisabled
3 GVis
b [ POUs
24 ViSUs
213 PLCProjecttme
b Gh PicTask (PicTask)
b O PLCProject Instance Name Online  Type Size  >Ad. InjO. UseriD Linked to
i SAFETY + 1603, Status _ UNT 20 390 input 0
. gf{;‘ #1605, Main A.. INT 20 410 Input ©
Ls # WeState BIT 01 152. Input O
4 "z Devices
# InputToggle BIT 01 152 Input O
4 = EtherCAT Master (EtherCAT)
4% image # State UNT 20  154. Input 0
o # AdsAddr AM.. 80 155.. Input O
image-Info - 5
> 2 syncunits 1680 Fieldb.. UNT 20 330 Out. O
» gl & 1682 Fieldb. INT 20 410 Out. O
b W Outputs

General EtherCAT Process Data Siots  Startup CoE -Online Online Dnve Manager (V1.07)
Sync Manager: PDO List
SM Size Type Fla. Index Size Name Flags SM suU
0 1400 Mbx 0x1A16 40 Inputs 3 0
1 1400 Mbxin Ox1616 40 Outputs 2 (i]
3 4 Inputs
PDO Assignment (0x1C12) PDO Content (Dx1A16):
[]0x1616 Index Size Offs  Name Type Default (hex)
2643 20 0.0 1603. Status Word UINT
2645 20 20 1605. Main Actual Value [%] INT
40
Download Predefined PDO Assignment (none)
Name Online Type Size >Ad.. InfO.. UseriD Linked to
# 1603. Status ... UINT 20 390 Input 0
#1605, Main A... INT 20 410 Input 0
¥ WcState BIT 0.1 152.. Input 0
# InputToggle BIT 0.1 152.. Input 0
# State UINT 20 154.. Input O
#* AdsAddr AM.. 80 155.. Input 0
E-1680. Fieldb... UINT 2.0 390 Out. 0
E- 1682, Fieldb.. INT 20 410 Out. 0

Illustration 23: EtherCAT Slave Device Configuration

e30bu451.10

e30bu452.10
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3. Inthe PDO list, select Inputs.

4. Right-click the PDO content, and select Insert.

General EtherCAT ProcessData Slots  Starup CoE-Online Online Drive Manager (V1.07)

Sync Manager.

SM Size Type Fla.

0 1400  Mbx

1 1400  Mbxin
2 4 Outp
3 4 Inputs

PDO Assignment (Ix1C12)
[Z]0x1616

PDO List

Index Size Name Flags
Ox1A16 40  Inputs
Ox1616 4.0 Outputs

PDO Content (Dx1A16):

Index Size Offs Mame
2643 20 00 1603. Status Word
0x2645._. 20 20 1605. Main Actual Value [%]

40

)

Download Predefined PDO Assignment (none
Name Online Type Size >Ad.. In/O.. UserlD
#1 1603. Status ... UINT 20 390 Input 0
# 1605. Main A.. INT 20 410 Input 0
¥ WeState BIT 0.1 152.. Input 0
# InputToggle BIT 0.1 152.. Input O
# State UINT 20 154.. Input 0
#1 AdsAddr AM.. 80 155.. Input O
E-1680. Fieldb.. UINT 20 390 Out. 0
& 1682, Fieldb.. INT 20 410 Out. 0

SM

Type
UINT
INT

to

Twincar projectt = x [

sU

Default (hex)

Illustration 24:

EtherCAT Slave Device Process Data Configuration

=» Edit Pdo Entry dialog window appears.

e30bu453.10
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Edit Pdo Entry X | 2
¢
=]
Mame | | | oK | %
Inclax (hex): il 0 Cancel
Sub Index: 0
Data Type: (nona) w
Bit Lentgh: L s ‘

Show only objects fram related module

From Dictionarny:

0x2641 - 1601. Reterance [Unit]
0x2643 - 1603, Status Wiord
02645 - 1605, Main Actual Value [#]

lllustration 25: EtherCAT Slave Device Process Data Configuration

5. Uncheck Show only objects from related module.

Edit Pdo Entry x‘ 2
wn
<
=3

MName 1 oK | §
(V]

Inclen: (e il 0 Cancal

Data T}"pE: {nun&] L

Bit Lentgh: L :

I:| Show only objects from related module

From Dictionary:

0200F - 15. Readout actual setup A
0x25C0 - 1472, Legacy Alarm Word

25C1 - 1473, Legacy Warming Word

0x25C2-1474, Leq. Ext Status Word

0x2600C - 1500, Operating Hours

12500 - 1501, Running Hours

0x250E - 1502. k'Wh Counter

(2640 - 1600. Control Word

0x2641 - 1601, Reference [Unid]

0x2642 - 1602 Reference %

0x2643 - 1603. Status Word

(x2645 - 1605. Main Actual Value [%3]

(2649 - 1609, Custom Readout g

MeEAR 4G Mhmassme MALN

Illustration 26: EtherCAT Slave Device Configuration

6. Navigate and select 71614 Motor Current parameter, and click OK.
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Edit Pdo Entry

MName _1 B14. Motor Current
Inclex (hex): 264E

Sub Index: o

Data Type: DINT

Bit Lentgh: 32 =

From Dictionan:

0x2642 - 1602. Reference %

02643 - 1603. Status YWord

(2645 - 1605, Main Actual Value [%)]
02649 - 1609, Custom Readout
0x2644 - 1610, Powar [KW]

(%2648 - 1611, Power [hq)

0x264C - 1612. Motor Voltage

| On2B40 - 1613 Freguen:

| 0x264F - 1615. Frequency [35]
02650 - 1616, Torque [Nm]
0x2651 - 1617. Speed [RFM)]
0x2652 - 1618, Mator Thermal

LNe2eE3 1890 KT .

Illustration 27:

9806

[]5how only objects fram related module

e30bu456.10

EtherCAT Slave Device Configuration

=» Motor current parameter is added in the PDO content.

TWinCAT Projectls + X

General EMerCAT ProcessData Siots Startup Cofi-Online Online Drive Manager (V107)

@ o-8 &=
Search Solution Explorer (Ctr+

faJ Solution TwinCAT Project16' (1 project)
4 gl TwinCAT Project16
b @l sysTem
[ moTioN
4 @rc
4 [ PicProject
4 G pLcProject Project
b [ Extenal Types
b References
& puts
3 ovis
b [ POUs
3 VISUs
213 PLCProject.tme
> G PicTask (PicTask)
b O PLCProject Instance

4 5 EtherCAT Master (EtherCAT)
4% Image
%% image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
Ji Box 1 (FC-302 VIT® Automation Drive)
4 [ inputs
#1603, Status Word
#1_1605_Main Actual Value [%)
» T8 InfoData
b Westate
b W Outputs
&%, Mappings

lllustration 28:

P

Syne Manager PDO List
SM Sze Type Fla. Index  Size  Name Flags  SM  SU
0 100 Mex GIAIE B0 Inpuls 30
1400 Mbxin 0xI66 40 Oupus 2 o0
2 4 om
38 s
PDO PO!
Heaste index  Size Ofs  Name Type Default (hex)
G263 20 00 1603 Status Word UNT
0264520 1605 Main Actual Valus [*] _INT
TO 301613 Motor Curent v
T
Download Pradsfined PDO Assignment (none)
e 524 PDO info Fom device
[4PDO Configuration
Sync Unit Assignment
Name Online  Type Size  >Ad.. InO.. UserlD Linked to
#1603, Status UINT 20 390 Input 0
# 1605. Main A.. INT 20 410 Input O
#1614. Motor DINT 40 430 input 0
# Westate BT 01 152 input 0
# InputToggle BT 01 152, Input 0
 State UNT 20 154. Input O
# AdsAddr AM.. 80 155. Input O
1680 Fieldb.. UINT 20 390 Out. 0
1682 Fieldb... INT 20 410 Out. 0

EtherCAT Slave Device - Process Data Configuration

e30bu457.10
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2.4 Configuring the EtherCAT Slave

Procedure

1. In the Solution Explorer window, navigate and open TwinCAT Project = I/O = Devices = EtherCAT Master (EtherCAT) = Box 1.

Solution Explorer

@lo-a s -

7 Solution TwinCAT Project16' (1 project)
4 Gl TwinCAT Project16
b @l svstem
&l morion
a @lec
4 [} PicProject
4 gl PLCProject Project
b [ Extemal Types
b (sl References
3 DUTs
3 GV
3 PoUs
3 VIsUs
23 PLCProjecttme
b Gh PicTask (PicTask)
b O} PLCProject Instance
SAFETY
[ <=3
« @wo
4 "% Devices
4 7 EtherCAT Master (EtherCAT)
*% Image
*# Image-Info
b 2 SyncUnits
b Inputs
b Outputs
b @ InfoData

“ Inputs
#1603. Status Word

#1 1614, Motor Current
b @ InfoData
b WeState
b W Outputs

&%, Mappings

4 [ Box 1 (FC-302 VT ® Automation Drive) .v InputToggle 8T 01 152 Input

#1605 Main Actual Value [%]

By AT Projectis & x .

General EMerCAT Process Data Siofs  Startup Cof-Onine Online Drve Managsr(V107)
Name [Box 1 (FC-302 VLT® Automation Diive) w i
Objectld [0x03020001
Type [FC-302VLT® Automaton Drve
Comment

[oisabled
Name Online Type Size >Ad.. In/O.. UserID Linked to
*# 1603. Status .. UINT 20 390 Input O
# 1605. Main A. INT 20 410 Input O
# 1614 Motor . DINT 40 430 Input O
# Westate BT 01 152.. Input O

0

# State UNT 20 154 Input O
# AdsAddr AM. 80 155 Input O
1680, Feldb.. UNT 20 390 Out. 0
- 1682. Fieldb. INT 20 410 Out. 0

Illustration 29: EtherCAT Slave Configuration

e30bu458.10

2. Select EtherCAT tab. In this tab, the address of the actual device can be configured. The value can also be read out in parameter
12-51 Configured Station Address.

TwinCAT Project1s &

ProducyRevision 10043

Auto Inc Addr. ']

General EherCAT ProcessData Slots

Startup CoE-Online Online Drive Manager (V1.07)

Type FC-302 VLT® Automation Drive

| Evercat Ader [ [

I Advanced Setings...

Previous Port Master

Illustration 30: EtherCAT Slave Address Configuration

e30bu459.10
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2.5 Adding Function Blocks to the Main Program

Procedure

1. Inthe Solution Explorer window, navigate and open TwinCAT Project =PLC = PLCProject = PLCProject Project = POUs = MAIN

(PRG).

Solution Explorer BERY MAN = X TwincAT Project1s

Qo0 5= ’

PROGRAM MAIN

p- Scope Name Address Datatype

] Solution TwinCAT Project16' (1 project)
4 Gl TwinCAT projectts
b @l svsTem
& motion
4 @nc «
4+ [ Picproject =
4 Bl PicProject Project
b [ External Types
b [l References
3 DUTs
3 Gvis
43 POUS
| T |
23 visUs
%2 PLCProjecttme
b Gh PicTask (PicTask)
b O PLCProject Instance
SAFETY
e
« @
4 *% Devices
P EtherCAT Master (EtherCAT)

2% Mappings

Initialization Comment  Attributes

Variable Declaration window

Program Logic window

R+ [100% &)
3

Illustration 31: Main Program Window

2. Right-click Program logic window = Insert Empty Box.

Solution Explorer

PROGRAM MAIN

@ -8 5= 2
Solution E 4 o~ Scope  Name Address Data type
557 Solution TwinCAT Projectl6’ (1 project)
4 Gl TwinCAT Project16
b @l sysTEM
& momion
a [ ric
4 [ picProject
4 gl PLCProject Project
b [ Extemal Types
b References
23 DUTs <

Initialization Comment  Attributes

3 Gvis
& Pou:
4] MAIN (PRG)
3 VisUs
3 PLCProjecttme
b @ PicTask (PicTask)
b 0 PLCProject Instance
SAFETY
[~
« @o
4 *% Devices
D =¥ EtherCAT Master (EtherCAT)
&% Mappings

N

find All References
T Browse Call Tree

Auto Declare.

Insert Network
Insert Network (below)

BEM

Insert label
Toggle network comment state:

Shift+F12

&F Insert Box
& Insert Empty Box
4 Insert Empty Box with EN/ENO
“m Insert Assignment
»  Insert lump
an nsert Return
¥ GoTo

Display Mode
% o
& Copy
X Delete

(<%
atrisC

Del

A+ [100% &)
3

Illustration 32: Insert Empty Box

-» EMPTY BOX s inserted in the program logic window as shown below.

e30bu460.10

e30bu461.10
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Solution Explorer

PROGRAM MAIN

teo-& &= v

p Scope Initialization Comment

Attributes

Name Address Data type

&7 Solution TwinCAT Projecti6 (1 project)
4 Gl TwinCAT Projecti
>l svstem
& morion

Wl ‘

e30bu462.10

4 [ PLCProject
4 gl PICProject Project
b [ Bdternal Types
b [ References
3 DUTs
3 OvLs
45 POUS
&1 MAIN (PRG)
3 Visus
23 PLCProjecttme
b Gh PicTask (PicTask)
b 0 PLCProject Instance
SAFETY
[~
4 @wo
4 °F Devices
b 7 EtherCAT Master (EtherCAT)

&% Mappings

R[+[Q) [100% &
»

lllustration 33: Empty Box

3. Click the highlighted button to open Input Assistant dialog window.

]
=

MAIN* & X
4 PROGRAM MAIN :
Scope Name Address Datatype Initialization Comment  Attributes
a b
=
222
22? o I
727 —
227 —
h|+HQ [100% @

4 B

Illustration 34: Instantiate Function Block

=>» Input Assistant window appears.

4. Navigate to Categories tab, and select VLT_ECAT_FC_BASIC function blocks.

nput Assistant

Text search Categores

Funcion biocks < Name
Wode Cals + 4} 7e2_standard
Keywords -4} T_system

Converson Operators 4} Tes_Modue
+ G untrieds

“ b B2

ECAT_FC_BASIC
2] VLT_ECAT_FC_DIAGNOSTICS

[5] WLT_ECAT_re_pARAM AccEss

Structured view

Inset with rguments

[Jinsert vith namespace prefix

Documenttion:
FUNCTION_BLOCK VLT_ECAT_FC_BASIC A
DRV_EN BOOL VAR INPUT  TRUE = Enable Drive. Setting the Drive to Start mode
RUN BOOL VAR INPUT  TRUE = Starts the motor run In the direction selected based on the "REVERSE” input variable
REVERSE BOOL \VAR_INPUT _ The direction of rotation of the motor. FALSE = Activates the forward TRUE = drive.

The to the drive to run at. and only . Range value is 0 to 100%. User need to enter the reference value without decimal For ex: Tf
REFVALUE  INT VARINPUT cer wish drive to run at 56.75%, then user need to enter "REF_VALUE” as 5675 to achieve the motor speed
v

RESET. BOOL VAR INPUT _ TRUE = failure and resets the FAULT output to 0.

Illustration 35:
5. Click OK.

=» Auto Declare windows appear.

Input Assistant for Selecting the Function Block to Import

o Cancel

e30bu463.10

e30bu464.10
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6. Enter the instance name as Pump01_VLT302 and instance description.

7. Click OK.

8. Pump01_VLT302 instance is added in the program logic window.

MAIN* + X

PUMP_VLTFC302

VLT ECAT FC BASIC

222 —

DRV_EN

READY

222 —RUN

222 —|REVERSE
222 —|REF_VALUE

223 —|RESET

FAULT
WARNING
RUNNING

RUN_ON_REF
COMM_OR

MRV
MOTCRCURRENT

(222
222
222
(222
222
222

ril

Illustration 36:

x[+]a

Basic Operation Function Block

2.6 Creating A Process Variable for the Function Block Instance

Procedure

1. Inthe program logic window, create a variable DRV_EN for the input pin DRV_EN of Pump01_VLT302 and press Enter.

Auto Declare window appears.

2. Click OK.

3. Repeat the same steps to create variables for I/0 pins as shown below.

REVERSE — REVERSE
REF_VALUE — REF_VALUE
RESET —|RESET

PUMP_VLTFC302

VLT ECAT FC BASIC

DRV_EN —|DRV_EN READY
RUN — RUN FAULT

WARNING
RUNNING
RUN_ON_REF
COMM_OK

MAV
MOTORCURRENT

[~ FAULT

— WARNING

[~ RUNNING
—RUN_ON_REF
[~ COMM_OK
—MAY

I MOTORCURRENT |

(YERE)

100 % &R
»

MAIN* # X

100 % [
»

Illustration 37:

Variable Assignment for Basic Operation Function Block

e30bu465.10

e30bu466.10
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2.7 Creating A Mapping of Function Block Instance Variables and EtherCAT Slave’s Variables

Procedure

1. Navigate to TwinCAT project16 = I/O = Devices = EtherCAT Master (EtherCAT) = Box 1 (FC-302 VLT® Automation Drive) = Inputs =
1603. Status Word.

By 1wincaT projectis = x -

Solution Explorer

@ o-a &=

Varisble Flags Online

Search S
4 £ picProject
4 & PLCProject Project
> [ Extemal Types
4 L References

3 Te2_Standard

3 Te2_System

3 Te3 Module

ution Explorer (Ctrl+

O VLT ECAT_UBVI_11

o

Name
Type
Group
Address,
Linkedo.

Comment

[i603 Staus Word
ot

fimputs
[meen

[object 026430

e30bu467.10

(3 ouTs
3 6vis
4 Lz PoUs
] MAIN PRG)
3 VisUs
23 PLCProjecttmc
b G PicTask (PlcTask)
b O PLCProject Instance
SAFETY
[ o+
<« @wo
4 % Devices
4 ¥ EtherCAT Master (EtherCAT)
*® Image

oS [P TG G010 10fs 080000627 Lon 2 ]

FullName:  [TIO"ERerCAT Wastr (EmerCAT) B (FC-302 VL T® Avtamaton Drvelnpis|

Y - | otrors 0Warnings | € 0Messages | Clear Search Error List p-

F. Line C... Project

%% Image-Info Description ~

2 syncunits
Inputs
) Outputs
@ infoData
4 % Box1(FC-302 VIT® Automation Drive)
4 inputs
2 1603, Status Word

»
>
>
>

¥ 1605. Main Actual Value [%]
¥ 1614. Motor Current
> @ InfoData -

i

Illustration 38: Process Variable Mapping

2. Select the Variable tab.

wincar roects = [

Variable Flags Online

e30bu468.10

Name 1603. Status Word

Type UINT

Group Inputs Size: .2 0
39 (0x27)

Address: User D 0

Linked to..-
i
Comment

object 126430

ADS Info: Port 11, 1Grp: 0x3040010, 10ffs: 0xB0000027. Len: 2

Full Name: TID"EtherCAT Master (EtherCAT) Box 1 (FC-302 VLT® Automation Dnvefll‘lplﬂs.

Illustration 39: Mapping of the Process Variable
Click Linked to... button.

=» Attach Variable dialog window appears.

3.

4. Navigate and select PLC = PLCProject = PLCProject Instance = Main. = Inputs = StatusWord.
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B | Attach Variable 1603. Status Word (Input)

Search: ||

Show Variahbles

e30bu469.10

(@) Unused

Untitled? Instance
0 MAIN
= PUMP_WLTFC302.

FPCOREAD

=]

-v COMM_STATUS > IB512940.0, UINT [2.0]

() Used and unused

D Exclude disabled
Exclude other Devices
Exclude same Image
[m] Show Tooltips

[ Sortby Address

L% STATUS WORD > |B512944.0 UINT [2.0] 1

[]Show ariakle Groups

w MAIN_ACTUAL WALUE > 1B 512946.0, INT [2.0]
Show variable Types
[ Matching Type
Matching Size
[JAITypes

Array Mode
Offsets
[ Continuous
[]5how Dialog
“Watiable Name [ Comment

! Hand owver
i Take owver

Can CBI

lllustration 40: Mapping of Process Variable

5. Click OK.
-» Status word of EtherCAT slave FC 302 is mapped with Pump01_VLT302 function block instance.

TwinCAT Project19 ® X

Variable Flags Orline

1603. Status Word

[unT

39 (0x27) User D

I‘MA\N.PUMP,VLTFCC%DZ PCDREAD.STATUS_WORD. PlcTask Inputs . Untitled1 ‘I

Name:

e30bu470.10

Type:

Group

|

Address:

Linked to

Comment: object 0x2643:0

ADS Info: ‘Puﬂ. 11, 1Grp: 0x3040010, 10ffs: 0x30000027, Len: 2

Full Name [ TUD"EtherCAT Master (EterCAT)"Box 1 (FC-302 VL T® Automation Drive)“Inpus |

lllustration 41: Mapping of the Process Variable

6. Follow the same steps and map the following EtherCAT slave variables with function block instance variables.

Table 9: EtherCAT Slave Variables with Function Block Instance Variables

Type EtherCAT slave Function block instance

Input 1603. Status word PLC= PLCProject=> PLCProject Instance=Main.= Function Block In-
stance.=PCDREAD.=STATUS_WORD

Input 1605. Main actual value [%] | PLC= PLCProject=>PLCProject Instance=>Main.= Function Block In-

stance.= PCDREAD.= MAIN_ACTUAL_VALUE
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Type EtherCAT slave

Input 1614. Motor current

Output 1680. Fieldbus CTW 1

Output 1682. Fieldbus REF 1

Infodata | State

Function block instance

PLC= PLCProject=> PLCProject Instance=Main.= Function Block In-
stance.=PCDREAD.=MOTORCURRENT

PLC=>PLCProject=>PLCProject Instance=>Main.= Function Block In-
stance.=PCDREAD.= CONTROL_WORD

PLC=PLCProject=>PLCProject Instance=>Main.= Function Block In-
stance.=PCDREAD.=REF_VALUE

PLC= PLCProject=>PLCProject Instance=Main.= Function Block Instance.= COMM_STA-

TUS

b (@l svsTem
[ moTion
4 @lrc

4 [} piceroject

23 DUTs
3 GVLs
4 [ POUs

d VISUs

4 % Devices
*% Image

b 2 SyncUnits
b Inputs
b W Outputs
b @ InfoData
4

4 Inputs.

4 g7 Mappings

Solution Explorer - Q% S
QR o-8| &= =

Search Solution Explorer (Ctrl+;) -l 3
Q

a1 Solution TwinCAT Project16’ (1 project) °
4 Gl TwinCAT Project16 4]

4 i) PLCProject Project
b 3 Extemal Types
b [ References

@] MAIN (PRG)

25 PLCProjecttme
b gh PicTask (PicTask)
b O} PLCProject Instance

4 T EtherCAT Master (EtherCAT)

*® |mage-Info

[ Box 1 (FC-302 VLT® Automation Drive)

&' 1603. Status Word
F' 1605. Main Actual Value [%]
#1614 Motor Current

4 @ infoData
# State

b # AdsAddr

b @ WeState

4 W Outputs
% 1660. Fieldous CTW 1
%~ 1682. Fieldbus REF 1

@1 PLCProject Instance - EtherCAT Master (EtherCAT) 1

Illustration 42:

Mapping of the Process Variable

=» Once the EtherCAT slave variables mapped with function block instance, the icon of the EtherCAT slave variable changes to

-~
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2.8 Identifying AMS_NET_ID of the EtherCAT Master Device

1.

Procedure
Double-click the EtherCAT master device Device 2 (EtherCAT).

Solution Explorer
@D o-§ &=
Search Solution Explorer (Ctrl+;
 VISUs
25 PLCProject.tme
b Gh PicTask (PicTask)
b O] PLCProject Instance
5| SAFETY
B cs-
4 &wo
4 " pe
4 [ EtherCAT Master (EtherCAT)
=% Image
*® |mage-Info
- SyncUnits
Inputs
B Outputs
B InfoData
s Box 1 (FC-302 VLT® Automation Drive)
b Inputs
p B InfoData
b WcState
b B Outputs
4 g% Mappings

AT VT W

@) PLCProject Instance - EtherCAT Master (EtherCA

Illustration 43: EtherCAT Master Device Configuration

2. Navigate to EtherCAT tab and find the Netid, that is, AMS_NET_ID.

e30bu472.10
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wincar projectis = |

W
| [}
[ [i]

Illustration 44:

MNetid:

General Adapter

Cmd
LRD
LRW
BRD

EtherCAT Online CoE - Onling

558197.116.21

Addr
(09000000
(01000000

00000 0x0D....

Len

wC

Sync Unit

<default=

Advanced Settings...

Export Configuration File...

Sync Unit Assignment .

Cycle (
10.000
10.000
10.000

EtherCAT Master Device Configuration

Topology...

Utilization |

007
0.07

Size [ Duratior

63 /696

e30bu473.10
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2.9 Identifying EtherCAT Slave Address

Procedure

1. Double-click the EtherCAT slave device Box 1 (VLT® Automation Drive FC 302).

Solution Explorer v

@ o-g &=

Search Solution Explorer (Ctrl+;
4 "% Devices

4 = EtherCAT Master (EtherCAT)

*® image

*® \mage-info

& SyncUnits

Inputs

B Outputs

& InfoData

Box 1 (FC-302 VLT ® Automation Drive)

F Inputs
& 1603. Status Word
#1605 Main Actual Value [%]
F' 1614. Motor Current

4 W InfoData
& State

b % AdsAddr

b B WeState

4 W Outputs
"~ 1680. Fieldbus CTW 1
™~ 1682. Fieldbus REF 1

4 g7 Mappings

b
b
4
4
4

@1 PLCProject Instance - EtherCAT Master (EtherCA

e30bu474.10

Illustration 45: EtherCAT Slave Address Configuration

2. Navigate to EtherCAT tab and find the slave address of the device in EtherCAT Addr: text field that is, SLAVE_ADDR.

Type: FC-302 VLT® Automation Drive
Product/Revision | 100/3

Auto Inc Addr |0

1001 - I

EtherCAT Addr [ |

Previous Port Master

Illustration 46: EtherCAT Slave Address Configuration

General EherCAT ProcessData Slots  Startup CoE-Online Online  Drive Manager (V1.07)

Advanced Settings...

e30bu475.10
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2.10 Saving and Building the Project

Procedure

1. To save the project, click File = Save All from the menu bar.

B TwinCAT Project16 - Microsoft Visual Studio

FILE | EDIT VIEW PROJECT BUILD DEBUG  TWINCAT
New » *
Open bl .

e30bu476.10

Add >

Close

Close Solution

Save MAIN Ctrl+S

Save TwinCAT Project16 as Archive...
Send TwinCAT Project16 by E-Mail...
Save All Ctrl+Shift+S

EUR

Page Setup...
Print... Ctrl+P

@ B

Recent Files »
Recent Projects and Solutions 4

B Exit Alt+F4

lllustration 47: Save the Project

2. To compile the project, click BUILD = TwinCAT Project from the menu bar.

D¢ TwinCAT Project16 - Microsoft Visual Studio S

FILE EDIT VIEW PROJECT BUILD | DEBUG TWINCAT TWINSAFE PLC g
& = . &% Build Solution Ctrl+Shift+B g
i e2NE@ @« Rebuild Solution

Clean Solution
Solution Explorer

N o-8 &

>earch >olution exp €

g’% Build TwinCAT Project16

Rebuild TwinCAT Project16

] Solution TwinCAT Project

4 ol TWinCAT Project16
> @l sysTEM Configuration Manager...

Batch Build...

Illustration 48: Build the Project
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2.11 Transfering PLC Project to the Embedded PC

Procedure
1. Ensure that the PLC project is error-free.

2. Select the PLC to be loaded and started in the drop-down list Active PLC Project in the TwinCAT PLC Toolbar Options.

ﬂ TwinCAT Project16 - Microsoft Visual Studio

o
FILE EDIT VIEW PROJCT BULD DEBUG TWINCAT TWINSAFE PIC TOOLS SCOPE WINDOW  HELP g
) i@~ B-o-2 X EA - - | P Atach... ~ Release = || TwinCAT RT (x64) g
0w B R2NE W ocacn - _ | PicProject - 2
£ [sol I bt CAT Project1s & X T
£ [Solution Ex o, =
il it Cx-0E2532 (514375011 e

ol @ ®-F| F = xis35 (5215084.1.1)  peneral EMGICAT ProcessData Slots Starwp CoE-Online Online Drive Manager(V107)

5 ¢h Solution Expl €X-229C34 (5341565211

2 Type FC-302 VLT® Automation Drive

5 2 "2 Devices [CGAGE Gosieriiein

3 e 100/3

g 4 B EtherCAT Master| CIODSE 1&rget System...

g % | mage Auto Ine Addr o

*% Image-info
b 2 SyncUnits
b Inputs
b W Outputs
3
4

EtherCAT Addr. [ 1001 = Advanced Setings...

Previous Port Master

& InfoData
o Box 1 (FC-302 VLT® Automation Drive)
4 Inputs

&' 1603, Status Word

¥ 1605. Main Actual Value [%]

Illustration 49: Select the PLC to Download the Project

3. Inthe TwinCAT XAE Base Toolbar Options, click Activate configuration icon.

Activate configuration icon:

=» Adialog appears asking whether to activate the configuration.
4, Click OK.

Microsoft Visual Studio *

e30bu479.10

Activate Configuration
(Old Configurations will be overwritten!)

Illustration 50: Activate Configuration Confirmation Window

=» Adialog appears asking whether to restart TwinCAT in Run mode.
5. Click OK.
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Microsoft Visual Studio *

o Restart TwinCAT Systemn in Run Mode

e30bu480.10

Illustration 51: Restart TwinCAT System Confirmation Window

—» The configuration is activated, and TwinCAT is set to Run mode. The taskbar shows the status icon. Activation also transfers
the PLC project to the controller.

Status icon:

6. Select the command Login icon in the PLC menu or in the TwinCAT PLC Toolbar Options.

2]
Login icon:

—» Adialog appears asking whether to create and load the application onto the controller.
7. Click Yes.

TwinCAT PLC Control X

e30bu481.10

Application 'Port_851' does not exist on device 'TwinCAT_Project16'. Do you wantto
create it and proceed with download?

Illustration 52: PLC Download Confirmation Window

=» The PLC project is loaded onto the controller.
8. Select the command Start icon in the PLC menu or in the TwinCAT PLC Toolbar Options, or press [F5].

Starticon:

=» The program is running on the controller.
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3 Examples

3.1 General Configuration of the Drive

Procedure
1. When the drive is commissioned, set parameter 0-03 Regional Settings before any other changes are made to the drive through LCP.

2. Verify the following parameter settings to ensure the PLC has control of the drive.

Table 10: Parameter Settings

Parameter Value
Parameter 8-01 Control Site [0] Digital and Ctrl.word, or [2] Control word only
Parameter 8-02 Control Word Source [3] Option A

When parameter 8-01 Control Siteis set to [0] Digital and Ctrl. Word, a connection between terminal 12/13 and
terminal 27 is required to control the motor.

3. The default setting of the drive allows the drive to continue operation if the communication is lost to the PLC. If this operation is
not wanted, change parameter 8-04 Control Word Timeout Function via the Main Menu.

Table 11:Parameter Settings

Parameter Value

Parameter 8-04 Control Word Timeout Function [0] Off, or
[1] Freeze Output, or
[2] Stop, or
[3] Jogging, or
[4] Max Speed, or
[5] Stop and trip
4. The add-on instruction requires that parameter 8-10 Control Word Profile is set to [0] FC Profile (DEFAULT). If parameter 8-10 Control

Word Profile is set to [7] CANopen DSP 402, the function block does not work as expected and leads to malfunction Verify that
parameter 8-10 Control Word Profile is set correctly via the Main Menu.

5. Ensure physically that LCP mode is set to Auto On mode.
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3.2 Basic Operation Function Block

Context:

PROGRAM MATN

VAR
BASIC_ OPERATION FB: VLT_ECAT FC BASIC;
DRV_EN: BOOL;
RUN: BOOL;
REVERSE: BOOL;
REF_VALUE: INT;
RESET: BOOL;
FAULT: BOOL;

10 WARNING: BOOL;

RUNNING: BOOL;

RUN_ON_REF: BOOL;

COMM _CR: BOOL;

14 MAV: INT;
15 MOTORCURRENT: REAL;
16 EN'DivAR
i BASIC OPERATION FB
VLT _ECAT FC BASIC
DRV_EN —{DRV_EN READY
RUN —{RUN FAULT
REVERSE —|REVERSE WARNING
REF_VALUE —|REF_VALUE RUNNING
RESET — RESET RUN_ON_REF
COMM OK
MAY
MOTORCURRENT

(— FaULT
[~ WARNING

[~ RUNNING
[~RUN_ON_REF
[—CcoMM OK
—uMav

f~ MOTORCURRENT

(YEREN

“[E]
O

1o |8 ¥
=
100 % [&~

»

lllustration 53: Example of Basic Operation Function Block

e30bu482.10
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Procedure

1. Enable the drive to ready state.

A Verify function block output pin COMM_OK is set to TRUE. That is, communication between PLC and the drive is healthy.

B Set the value TRUE to DRV_EN input pin of the function block.

C Verify the following values with the function block output.

Table 12: Pin Name and Value

Pin name
READY

FAULT

WARNING
RUNNING
RUN_ON_REF
COMM_OK

MAV
MOTORCURRENT

Expected value
TRUE

FALSE

FALSE

FALSE

FALSE

TRUE

0

Same as parameter 16-14 Motor Current.

D Set the value TRUE to the RUN input pin of the function block.
E Setthe value 710000 to the REF_VALUE input pin of the function block.

F Verify the following values with the function block output.

Table 13:Pin Name and Value

Pin name
READY

FAULT

WARNING
RUNNING
RUN_ON_REF
COMM_OK

MAV
MOTORCURRENT

Expected value
TRUE

FALSE

FALSE

TRUE

TRUE

TRUE

10000

Same as parameter 16-14 Motor Current.

G Set the value FALSE to the DRV_EN input pin of the function block.

H Verify the following values with the function block output.

Table 14: Pin Name and Value

Pin name
READY
FAULT
WARNING
RUNNING

Expected value
FALSE
FALSE
FALSE
FALSE
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Pin name Expected value

RUN_ON_REF FALSE

COMM_OK TRUE

MAV 0

MOTORCURRENT Same as parameter 16-14 Motor Current.

I Setthe value FALSE to the RUN input pin of the function block.
2. Start the motor in forward direction.
A Set the value TRUE to the DRV_EN input pin of the function block.
Set the value TRUE to the RUN input pin of the function block.

B
C Set the value 70000 to the REF_VALUE input pin of the function block.
D

Verify the following values with the function block output.

Table 15: Pin Name and Value

Pin name Expected value

READY TRUE

FAULT FALSE

WARNING FALSE

RUNNING TRUE

RUN_ON_REF TRUE

COMM_OK TRUE

MAV 10000

MOTORCURRENT Same as parameter 16-14 Motor Current.

3. Start the motor in reverse direction.

A Set the value 70000 to the REF_VALUE input pin of the function block.
B Set the value TRUE to the REVERSE input pin of the function block. Ensure that parameter 4-10 Motor Speed Direction is set to

Both Directions.

C Wait until the motor ramps down and running in the reverse direction.

Verify the following values with the function block output.

Table 16: Pin Name and Value

Pin name Expected value
READY TRUE

FAULT FALSE
WARNING FALSE
RUNNING TRUE
RUN_ON_REF TRUE
COMM_OK TRUE

MAV -10000 [£1%]
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Pin name Expected value
MOTORCURRENT Same as parameter 16-14 Motor Current.

E Setthe value FALSE to the RUN input pin of the function block.
F Setthe value 0 to the REF_VALUE input pin of the function block.

G Verify the following values with the function block output.

Table 17: Pin Name and Value

Pin name Expected value

READY TRUE

FAULT FALSE

WARNING FALSE

RUNNING FALSE

RUN_ON_REF FALSE

COMM_OK TRUE

MAV 0x0000

MOTORCURRENT Same as parameter 16-14 Motor Current.
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3.3 Parameter Access Function Block

Context:

e ... -
PROGRAM MAIN A
VAR
PARAMETER ACCESS: VLT _ECAT FC_PARAM ACCESS; ]
EXECUTE: BOOL;
REI.D_’N RI 'I‘E_DPERA'I‘I oN: BOOL;
IS_STRING: BOOL;
PARAMETER_NUMBER: UINT;
SUBINDEX: BYTE;
WRITE_VALUE: FVOID;
STRING_WRITE_VALUE: STRING(40);
TIMEOUT: TIME;
DCNE: BOOL;
1 FAULT: BOOL;
READ VALUE: BVOID;
STRI NG_READ_VA.‘L'LTE : STRING;
FAULT_CODE: UDINT;
END VAR
= AN O @ v
aw
PARAMETEFR,_ACCESS
VI.T_EGIIT_!’C_PJIRM_ACC!S s
EXECUTE —|EXECUTE BUSY
"10.60.241.81.2.1' —{AMS_NET_ID DONE [— DONE
1001 —{SLAVE_ADDE FAULT [~ FAULT
READ WRITE_ OFERATION — RD_WR RD_VALUE [~ READ VALUE
IS_STRING —{I3_STR STR_RD_VALUE [~ STRING_READ_VALUE
E‘.'DMEI‘ER_NUMEER — P‘AR_ND E‘]\UL'I‘_CCPDE - FDUL'I‘_CODE
SUBINDEX —{SUBINDEX
WRITE VALUE —|WR_VALUE
STRING_WRITE_VALUE — 3TR_WR_VALUE
TIMEQUT —TIMEOUT
h[+[a] 1009 &R
4 »

lllustration 54: Example of Parameter Access Function Block

e30bu483.10

+ Toidentify AMS_NET_ID of EtherCAT master device, refer to 2.8 Identifying AMS NET _ID of the EtherCAT Master Device.
« Toidentify the slave address of the EtherCAT slave device, refer to 2.9 Identifying EtherCAT Slave Address.
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1. Read non-array parameters.
A Set the value FALSE to EXECUTE input pin of the function block.
B Set parameter 3-41 Ramp 1 Ramp Up Time to value 3.00 using LCP.

C Set the following values to the input pin of the function block as shown.

Table 18: Pin Name and Set Value

Pin Name Set value for parameter 3-41 Ramp 1 Ramp Up Time
RD_WR FALSE

IS_STR FALSE

PAR_NO 341

SUBINDEX 0

EXECUTE TRUE

D Verify the following values with the function block output.

Table 19: Pin Name and Value

Pin name Expected value
FAULT_CODE 0x0000_0000
RD_VALUE 300

2. Write non-array parameters.
A Set the value FALSE to EXECUTE input pin of the function block.

B Set the following values to the input pin of the function block as shown.

Table 20: Pin Name and Set Value

Pin Name Set value for parameter 3-41 Ramp 1 Ramp Up Time
RD_WR TRUE

IS_STR FALSE

PAR_NO 341

SUBINDEX 0

WR_VALUE 500

EXECUTE TRUE

C Verify that parameter 3-41 Ramp 1 Ramp Up Time is 5.00 s using the LCP.
3. Read array type parameters.
A Setthe value FALSE to EXECUTE input pin of the function block.

B Set the following parameters in parameter 3-10 Preset Reference.

Table 21: Parameter Value Settings

Parameter number Parameter name Value
310.0 PRESET REFERENCE 25.00
310.1 PRESET REFERENCE 45.00
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Parameter number Parameter name

310.4 PRESET REFERENCE

Value

0.00

C Set the following values to the input pin of the function block to read the multiple element array type parameter.

Table 22:Pin Name and Set Value

Pin name Set value for parameter 3-10 [0] Preset Reference
RD_WR FALSE

IS_STR FALSE

PAR_NO 310

SUBINDEX 1

EXECUTE TRUE

D Verify that the RD_VALUE output pin of the function blocks has value 0x09C4 (2500).

E Setthe value FALSE to EXECUTE input pin of the function block.

F Setthe following values to the input pin of the function block to read the multiple element array type parameter.

Table 23:Pin Name and Set Value

Pin name Set value for parameter 3-10 [1] Preset Reference
RD_WR FALSE

IS_STR FALSE

PAR_NO 310

SUBINDEX 2

EXECUTE TRUE

G Verify that the RD_VALUE output pin of the function blocks has value 0x1194 (4500).

H Set the value FALSE to EXECUTE input pin of the function block.

I  Setthe following values to the input pin of the function block to read the multiple element array type parameter.

Table 24:Pin Name and Set Value

Pin name Set value for parameter 3-10 [4] Preset Reference
RD_WR FALSE

IS_STR FALSE

PAR_NO 310

SUBINDEX 5

EXECUTE TRUE

J Verify that the RD_VALUE output pin of the function blocks has value 0x0.

4. Write an array type parameter.

A Use the LCP of the drive to verify if parameter 3-10 [3] Preset Reference is showing a value other than 0.10%. If the value is 0.10%,

change it to any other value.
B Set the value FALSE to EXECUTE input pin of the function block.

Set the following values to the input pin of the function block to write the attribute value to the array element.
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Table 25:Pin Name and Set Value

Pin name Set value for parameter 3-10 [3] Preset Reference
RD_WR TRUE

IS_STR FALSE

PAR_NO 310

SUBINDEX 4

WR_VALUE 10

EXECUTE TRUE

D Verify that on LCP that parameter 3-10 [3] Preset Reference is set to 0.10%.
5. Write a string type parameter.
A Setthe value FALSE to EXECUTE input pin of the function block.

B Set the following values to the input pin of the function block to write a string value to the drive.

Table 26: Pin Name and Value To Be Set

Pin name Value to be set

RD_WR TRUE

PAR_NO 1208

SUBINDEX 0

STR_WR_VALUE abcdefghijklmnopgrstuvwxyzabcdefghijklmn
IS_STR TRUE

EXECUTE TRUE

C Verify on LCP if the value of parameter 12-08 Host Name is set as abcdefghijkimnopgrstuvwxyzabcdefghijkimn.
6. Read a string type parameter.
A Set the value FALSE to EXECUTE input pin of the function block.

B Set the following values to the input pin of the function block to read the string type parameter.

Table 27:Pin Name and Value To Be Set

Pin name Value to be set
RD_WR FALSE

PAR_NO 1208
SUBINDEX 0

IS_STR TRUE

EXECUTE TRUE

C Verify the STR_RD_VALUE output pin has the same value as parameter 12-08 Host Name.
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3.4 Diagnostics Function Block

Context:

VAR

END

DRIVE_DIAGNOSTICS: VLT ECAT_ FC_DIAGNOSTICS;

WARNING_L : PVOID;
EMERGENCY_ CODE: PVOID;
VAR

F=
DRIVE_DIAGNOSTICS

MAIN* + X

PROGRAM MAIN

0 ¥

e30bu484.10

3o . |0

*10.60.241.81.2.1"
1001
T#5s

VLT ECAT FPC DIAGHNOSTICS

AMS_NET ID ALARM 1
SLAVE ADDR WARNING 1
TIMEOQUT EMCY CODE

— WARNING 1
— EMERGENCY

(SENES

_CODE

100 % |&R
»

Illustration 55:

Example of Diagnostics Function Block

«  Toidentify AMS_NET_ID of EtherCAT master device, refer to 2.8 Identifying AMS NET ID of the EtherCAT Master Device.
« Toidentify the slave address of the EtherCAT slave device, refer to 2.9 Identifying EtherCAT Slave Address.
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Procedure
1. Set parameter 8-07 Diagnosis Trigger to [2] trigger alarm/warn using the LCP.
2. Setparameter 6-10 Terminal 53 Low Voltage to 2 V using the LCP.

3. Verify the following values with the function block output for live zero warning after 10 s.

Table 28: Pin Name and Value

Pin name Expected value
ALARM_1 0x00010000
WARNING_1 0x00000000
EMCY_CODE 0x00001000

4. Verify whether the emergency message is shown in the error List log window of TwinCAT system manager 2 times. The 1%t time is
for the warning (Hex: 1000, 01, 08 00 00 00 00), and the 2" time is for the alarm (Hex: 1000, 01, 01 00 00 00 00).

Set parameter 6-10 Terminal 53 Low Voltage to 0.07 V using the LCP.
Press Reset to remove the live zero error alarm on the LCP display.

Press Auto On on the LCP display.

® N oW

Verify the following values with the function block output.

Table 29: Pin Name and Value

Pin name Expected value
ALARM_1 0x00000000
WARNING_1 0x00000000
EMCY_CODE 0x00000000

9. Verify whether the emergency message is shown in the error list log window of TwinCAT system manager as Hex: 0000, 00, 00 00 00
00 00.
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