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Document Overview

The purpose of this document is to outline the steps required to successfully configure a Birkert Type ME43 for
use as an EtherCAT slave in an EtherCAT network. The example shown here uses a simulated EtherCAT master
which is hosted through the Beckhoff TwWinCAT 3.1 software. TwWinCAT 3.1 is the software that is used to read
and write data to and from the ME43. The ME43 is always an EtherCAT slave and a gateway to other connected
EDIP devices.

Components Required
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Windows PC with Birkert Communicator (Type 8920) and EtherCAT 3.1 software
Birkert buS Stick connected to the USB port of the PC

Ethernet cable (cat5/6)

Type ME24 10. Modules used in this example are:

4.1. SLOT 1 =2Al/2DI (ID 564816) (fitted with toggle switches and potentiometers)
4.2. SLOT 2 =2Al/2DI (ID 564816)

4.3. SLOT 3 =2A0/2DO/f(x) (ID 564819)

4.4. SLOT 4 =4DO / f(x) (ID 564820) (fitted with LED’s wired to each output)

ME43 Industrial Ethernet (ID 307390) with ME44 8DI attached

24VDC power supply (feed for the ME43 and EDIP devices, e.g. ME24 10 as shown)

N A

Software Versions Used:

e  TwinCAT 3.1.4022.27 (v3.1.4022.27)
e  Burkert Communicator (v4.1.3.33589)
e  Windows 10 (v1809)
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1. Configuring the ME43 with Burkert Communicator Software

1.1. Open Birkert Communicator and navigate to “Add Interface”
i - =] € C
Add interface...
Desktop S

1.2. Select buS Stick

bUS-Project

bus stick
Connect to a busS network with a bas stick

blsS over network
Connect to bus network over Ethernet

HART adapter
Connect to device through serial HART adapter

X Cancel

1.3. Make sure “Biirkert buS stick” is selected and click “Finish”

® B
bus stick

Which bus stick do you want to use for the connection?

Port

2 Burkert biis Stick (COMS) v/
Baudrate 500 kBit/s

v Advanced
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1.4.

The lights on the connected EDIP devices should be green but the ME43 will have a red indicator with
some error messages. This is because it has not been setup to communicate with the EtherCAT
Master. Click the error message list and acknowledge the warning. This will reduce the errors to 4

File  Communication Edit View Options Took Help  Debug

bas
3073901105 srzz018 12:01-02 ok Con
Please select a protocol and
restart the device

3073901105 B/12/2018 12

5

A start page
‘B0 Desktop

ILL Graph

— [Abas coma v bus event: bas is NOT
operational
3073901105 16:45:256:0:
Gateway ME43 T ————————
L T 3073901105 6/12/2018 12:01-02 P
+ —— & Initialization of industrial
n Slot1 Tcg_rrw_r[wunlcatlon .
n— Input Module ME24 E—
n Slot2 é 3073801105 612/2012 12:01:01 M8 0|
Input Module ME24 Initialize f(x)
Slot3 8:52-26:0 |
+ u—clulputunduleMEZAt 3073901105 612/2018 12:01:02 PM
+ |1 Slot4 Transferable memory is not
Output Module ME24 . accessible.

Do not show thi aio
Acknowledge
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NOTE: The following instructions apply to a brand-new factory delivered ME43 gateway. If your ME43
gateway has been previously configured it is recommended that you perform a factory reset

1.5. If the device has been previously configured or if you suspect the device isn’t in the factory delivered
state, then the following instructions to factory reset the module should be performed
Click on the ME43 in the left side device list column. Go to “General settings > Maintenance > Reset
device”

& General settings

'BE Desktop ME43 Gateway

@ Graph
oo T Parameter Diagnostics

Device information

Reset device

Click “Reset to factory settings”, then “Next”. Click through the confirmation. The settings will then be
applied and the unit will restart

Parameter Diagnostics Maintenance

( Maintenance < Reset device

Restart

Reset to factory settings

Reset to factory settings L

Are you sure you want to return to factory settings?
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1.6. A name should be assigned to the device so it is easily recognisable. Expand the module from the
device list on the left side and navigate to “General > Parameter > bliS > Displayed name”. Change the

name to “ME43 Gateway” then click apply. Notice the name instantly changes on the device list

General settings ® =

‘B9 Desktop 3073901105

[ Graph

- Cav Diagnostics ~ Maintenance
EEY ( Parameter

Displayed name Device name as displayed on displays and Communicator. Can be

changed without affecting communication. ME43 Gateway
Location Location of the device. Will be displayed near the device name. //9
Description User description. Displayed in e.g. in tooltips »
Advanced Advanced settings like baud rate, node ID or CANopen mode >

1.7. The ME43 needs to be configured to communicate with the EtherCAT master. Go to “Industrial
Communication > Parameter”, change the Protocol to “EtherCAT” and then click “Gateway

configuration”

Industrial communication

Parameter  Diagnostics  Maintenance

Protocol The Ga betwe
Pratacol settings >

>
Unit conversion >
Hide process values >
Acyclic routing settings 00

1.8. Select “Create a gateway configuration”

Industrial communication

Parameter Diagnaostics Maintenance
< parameter < Gateway configuration

Downloading a gateway configuration file >

Create a gateway configuration >
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1.9. Make sure “EtherCAT” is selected and then click “Start new configuration”

. . . 5
dustrial communication @ o o

73901105

Parameter Diagnostics ~ Maintenance

< Parameter { Create a gateway configuration

PROFINET ® EtherCAT

EtherMeu/IP CC-Link
ModbusTCP

PROFIBUS

Automatic gateway ratic Edit existing configuration

1.10. Click “Next”
T . - -

General setting

Productcode 65017 Five digits, orly nUMeric entries are permittec
Productfamily  Gateway
Productname  MEX3

Description  Gateway_ ME23 bues

1.11. The inputs and outputs now need to be declared. A blank table will appear. Expand the “+ input values”
list

® L] ® ®
Declare inputs and outputs

[+ Input values

Dotpat vaTies

Groups / Devices

* Highlighted entries are available in the
current network
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1.12. All digital 10s are represented by the “Binary value” type. All analogue |0s are represented by the
“Floating point number” type. Click and drag the required variables into the table and give each of them
a name. Pay attention that there are groups of “Input values” and “Output values”, so ensure that you
select each variable from the correct group. Only click “Next” once you have populated the list with all
of the required variables

® L) ® ®
Declare inputs and outputs

+ Products Groups / Devices
— Inputvalues

o
Measure value state
Namur device state
Volume
Concentration
Conductivity

Current

Density
Dimensionless
Dynamic viscosity
Frequency

Generic number %
Kinematic viscosity
Length

Mass

Mass flow

Mass flow rate

Mass volume

pH value

pH value {old format)
Pressure

Resistance
Resistivity
RGB value
Signed integer 16 bit
Signed integer 32 bit
Signed integer & bit
Spectral absorption
Temperature
Temperature (old forma)
Turbidity
Units per time
Unsigned integer 16 bits
Unsigned integer 32 bits
Unsigned integer 8 bits
Velocity
Vaoltage

+ OQutputvalues

* Highlighted entries are available in the
current network

® L) ® ®
Declare inputs and outputs

+ Products Groups / Devices
+ Inputvalues
Al X
+ Output values
" ME43 ol

x
A0 X
x

AlL2

M| ] ]

[=}
o
N s T

Name [po2 |

Value type Binary value v

Dats ype Unsigned integer 8 bit

* Highlighted entries are available in the
current network
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1.13. Communicator will generate an EtherCAT gateway table which will automatically map each assigned
variable to an Index and Subindex. Click “Next”

® ® L ®
EtherCAT

EtherCAT product code | #:7DF2 Pr:

as to be a number,

EtherCAT revision |#x00010002

e a B-digit hex-number and with #x, e.g. #x00010001

Automaric EtherCAT addressing

[ ] Device Status NamurNe107 | 0x2004 001
[ ] Al 0x2540 0x01
[ ] AlLZ 0x2541 0x01
[ ] DIt 0x2542 001
[ ] DI_2 0x2543 0x01
[ ] AO_1 0x2500 0x01
[ ] AD2 0x2501 001
[ ] DO_1 0x2502 0x01
[ ] DO_2 0x2503 0x01
[ ] Control Word 0x3C32 0x01

1.14. Select the location where you would like to save the configuration files. Also check the “Create new

major version” button then click “Next”

Final settings

Qutput directory Ci\Users\Nicholas Everton\Documents\Gateways\EtherCAT,

Create new major version m
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1.15. The configuration will then be downloaded and the device will restart. Press “Finish” to the return to the
main overview and wait until the device has finished rebooting

Load configuration to device
Configuration has been completed

1.16. Some files will have been created after generating the gateway. The files inside the “PLC_EtherCAT”
folder are what we will load into TwinCAT 3.1 so that it is able to properly recognise and communicate
with the ME43. We are interested in is the XML as it contains the configuration of the device

~ ~

Name Date modified MName
BGC 18/12/2018 11:06 ... ﬁ 2 EtherCAT-Buerkert-Gateway-20181218-1...
EDS 18/12/2018 11:06 ... Ly help_ethercat.csv
PLC_EtherCAT 18/12/2018 11:06 ...

_ Buerkert-Gateway-20181218-110657.bgc 18/12/2018 11:.06 ..

1.17.1n order to read and write data to and from our devices we need to create the links between the EDIP
devices and the gateway in Communicator. At this point it is a good idea to go to “File > Save project
as (*.bcproj)”. After saving the project, click on “bUS > Network configuration”. Connect the ME43 tags
to the matching tags on the other EDIP devices to create the links. When all required links are made
click the orange “Apply” button. The changes will be saved and the relevant modules will restart. By
saving the project, all of the module positions will remain intact. If you do not save, the links will remain
but if Communicator is restarted the module positions and lines will be scattered again

A startpage
BY Desktop
I~ Graph
- [Cabas coma
ME43
+ & Gateway ME43
ME44 8DI
i LS\DIOI

slot1
* H— Input Module ME24

Slotz
* H— Input Module ME24.

I Siat1 =
Slot3
U Qutput Module ME24
Slota % Al
W H— Qutput Module ME24 N

Al State

M2

A2 State

DI Binary —_—

DI State

DI2 Binary —_—

DI2 State
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1.18. Click the ME43 Gateway on the device list on the left. You will now see all of the data that the ME43 is
displayed and ready to exchange with the EtherCAT Master. Note that the ME43’s status LED will
remain red until a connection to the EtherCAT Master is established

A startpage
BE Desktop
[l Graph
—i ALl 24.25 2
—i A2 4383 @
—i DI1 5é
—i DI.2 |l_|69
o+ AO_1 0 P
o+ AO.2 0 L
o+ DO_1 \i_\
o+ DO.2 ‘i_|
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1.19. MEA43 Status display modes:

1. “init” is shown and the status LED is red (or flashing red)

Cause: No gateway configuration has yet been setup and there is no IP address setup on the
device. The factory delivered state

Solution: Follow the steps as shown in section 1.5 onward

2. “init” is shown and the status LED is red (or flashing red)

Cause: The EtherCAT option has been checked but the configuration is incomplete
Solution: If a device configuration has been completed then wait approx. 60 seconds. If the
message remains then factory reset the unit and follow the steps in order as shown in section
1.5 onward

3. “offline” is shown and the status LED is red (or flashing red)

Cause: The configuration has been correctly set but there is no connection to the EtherCAT
master

Solution: Ensure that the EtherCAT master is connected and the configuration in TwinCAT 3
is setup correctly to communicate with the ME43

4. “online” is shown and the status LED is green (or flashing green)
The ME43 gateway has been successfully configured and is exchanging data with the
EtherCAT master. This is the normal operation state
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2. Remove Old and Online Gateway Configurations

It can be helpful to clean up old and unused Birkert products which may be left in the hardware catalogue from
previous projects. While not necessary every time you start a new project, it is recommend to avoid possible
confusion when selecting specific modules from the hardware catalogue

2.1. First we want to check for old configuration files which may be left in the device cache. Make sure you
have TwinCAT 3 installed. Open the System Icon tray, right click on the TwinCAT 3 icon and click
“TwinCAT XAE (VS 2013)”

@ About TwinCAT...

o TwinCAT XAE (VS 2013)
Tools

42 Realtime Settings...
Router

System

11:14 AM
* gnzoms B

2.2. Select “New TwinCAT Project”

0] Start Page - Microsoft Visual Studio
FLE EDT VEW DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP

[B-0-was [9 - @ -] b aach. ol JmemaEe
[Buid 402227 Dcfout) | < I L@l S [ e E

[ v o b 3 1+ 40

"~ [ TwincAT 3

Get Started | Beckhoff News

‘ement Project...

@ New Project...
@ Open Project.

—
T Connect To Team Foundation Server

hat's New in TwinCAT 3
eatures of TwinCAT 3.

Recent Projects ————

TwinCAT Project2
TwinCAT Projects
TwinCAT Project3
TwinCAT Project!
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2.3. Select “Installed > Templates > TwinCAT Projects > TwinCAT XAE Project (XML Format)”. Give the

project a name and then click “OK”

lew Project ? X
b Recent | NET Framework 4.5 | Sort by: | Defautt Search Installed Templates (Ctrl+E) P~
I
4 |nstalled .
| E TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
TwinCAT XAE System Manager

b Other Project Types Cenfiguration

I TwinCAT Measurement

TwinCAT Projects

Samples

P Online

Click here to go online and find templates.

MName: I Demo I

Location: [C:\Users\Nicholas Everton\Documents\Visual Studio 2013\Projects -] [ Browse.. |

Solutien name: Demo - Create directory for solution
0K I Cancel

2.4. Wait for the project to be created. Once the landing screen is displayed select “TWINCAT > EtherCAT

Devices > Manage User Defined Whitelist...*

w Demo - Microsoft Visual Studio
FLE EDT VIEW PROJKECT BULD DEBUG| TwiNCAT |TWINSAFE PIC  TOOLS SCOPE  WINDOW  HELP
fe-o Bro-t R % | T® Software Protection.. - | TwinCAT RT (x64) BV

" | Build 4022.27 (Loaded) ~| = i Activate Configuration - | |

‘ i 1 Restart TwinCAT System

Solution Explorer * 1 x
@ o-a &=

Search Solution Explorer (Ctrl+;) P

!1 Restart TwinCAT (Config Mode)
]

Reload Devices

Scan

@ Toggle Free Run State

2] Solution ‘Demo’ (1 project)
2 bro) @ Show Online Data

Show Sub ltems

b @ SYSTEM

@ MOTION [EE] Access Bus Coupler/IP Link Register...
m PLC Update Firmware/EEPROM 3
|40 saFeTY
m C++ Show Realtime Ethernet Compatible Devices...
> & o 3

EtherCAT Devices L4 Update Device Descriptions (via ETG Website)...
Target Browser > Reload Device Descriptions
Filter Designer > I Manage User Defined Whitelist... I
=
About TwinCAT Manage User Defined Blacklist...
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2.5.

Click the collapse button next to “Beckhoff Automation GmbH & Co. KG” to minimise the default device

catalogue

Manage EtherCAT Device User Defined Whitelist

Search:

Type:

= Beckhoff Automation GmbH & Co. KG
Ea=1>T5

(-8 XT3 Hygienic (ATH2x00)

-4;& EtherCAT Infrastructure components
B Ethernet Fort Multiplier U250

- # Digital Input Terminals (ELTxo)
Digital Output Terminals (ELZxo)
Digital Output Modules (Eh2:e)
Analog Ingut Terminals (EL3xx)
Analog Input Terminals XFC (EL3x0x)
Analog Input Modules (EM3xe)
Analog Outout Terminals (EL4xeox)
Analog Ouput Terminals XFC (EL4xxx)
teasuring Terminals (ELSxx)

E ELM Terminals (ELMwooo)
Communication Terminals (ELBx)
"%| Drive and Axis Terminals (EL7xood)
Drive and Axis Modules (EM7oe)
Systern Terminals

System Couplers

Terminal Couplers (BK1xo Ioee-G110)
Customer specific Terminals

Panel Couplers

System Couplers (Fast Hot Connect)
= § ELXTerminals

[l E.JCaupler(E oo

Extended Infarmation

[ Show Sub Groups

Show Hidden Devices

X
~
~

Delete Whitelist

2.6. Any other device manufacturers who have descriptions installed should appear below the Beckhoff

table. Here we can see there are one or more Birkert devices installed. If there are no devices listed

that you wish to remove you can move on to step 3

Manage EtherCAT Device User Defined Whitelist

Search:

Type:

Ok Cancel

]
#- b Buerkert'Werke GmbH
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2.7. Expand the “Buerkert Werke GmbH” icon to view all the Burkert device descriptions. In this case there
is a ME43 profile installed. If there is an arrow “>” preceding the device description name (as in the
bottom image) it means an online description is being used. We especially want to remove the online
device descriptions so we can use a hardware description file instead. The reasons for this will be
explained in step 3. We will remove this device description to clean up the device cache. Click Cancel

Manage EtherCAT Device User Defined Whitelist X
Search: | | 8] | Cancel
Type: i Beckhoff Automation GrmbH & Co. KG

|_f EK1814 EtherCAT 10-Coupler [14 E-Bus, 4 Ch. Dig. In, 3ms, 4 Ch. Di & Cancel
EK1818 EtherCAT 10-Coupler (14 E-Bus, 8 Ch. Dig. In, 3ms, 4 Ch. Di
§ EK1828 EtherCAT [0-Coupler (14 E-Buz. 4 Ch. Dig. In. 3ms, 8 Ch. Di Port
[ EK1825-0010 EtherCAT 10-Coupler [14 E-Bus, 8 Ch. Dig. Out 24%, 0

Terminal Couplers [BE1mmx, [Laxx-B110] &4
Customer specific Terminals

Panel Couplers

EJ Coupler(EJuxxx)

TwinSAFE Coupler ® B [Ethemet]
Safety Terminalz
: TwinSAFE Fieldbus Baxes C
|- B8 EtherCAT Fieldbus Boxes (EPux)

- B EtherCAT P Fieldbus Boxes [EPPaxs)
EtherCAT Cx Device

EtherCaT PC card

H-a ] Diives

-8 Eva Board (Interfaces)

-8 Eva Board (Sample Source Demas)
H-M Mizcellaneous

Type:

2}

e

0 e e R R O e )

ontroller boards [FB1:34)

< >

[ Extended Infarmation [ Show Hidden Devices Shaow Sub Groups
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2.8. Open the Windows File Explorer and navigate to “C:\TwinCAT\3.1\Config\lo\EtherCAT". All of the

installed device descriptions are stored here

| M = | EtherCAT
‘ Home Share View
[ v 1 C:\TwinCAT\3.1\Config\|o\EtherCA11
Name a

» Quick access

2.9. Once we are in this folder we want to search for

the file containing the device description for the

devices we want to remove. Scrolling down to the end of the Beckhoff files we can see there is an

“EtherCAT-Buerkert-Gateway” file. Select this fil

any files with the name "OnlineDescription0000.

descriptions

e and delete it. While we are in this directory also find
..xml" and delete these to get rid of online device

> Computer » Local Disk (C) » TwinCAT » 3.1 > Config » lo > EtherCAT »

~

Name
s * 2] Beckhoff EPP4xocxml
Beckhoff EPPSooxml
Beckhoff EPP&xxx.xmI
Beckhoff EPPTomxmI
Beckhoff EPPOxocxml
Beckhoff EPxSxcxml
Beckhoff EQTxoocxml
Beckhoff EQ2xooxml
Beckhoff EQ3xoxml
Beckhoff ERTxooc XML
Beckhoff ER2ooc XML
Beckhoff ER3x0tXML
Beckhoff ER4xocxml
Beckhoff ERSxocxml
Beckhoff ER&xocxml
Beckhoff ER7xxocxml
Beckhoff ER8xxocxml
Beckhoff EtherCAT EvaBoard.xml
Beckhoff EtherCAT Terminals.xml
Beckhoff FE1XXxml
Beckhoff FOooowxml
Beckhoff FM3xocxml
Beckhoff ILxox-B110.xml
i EtherCAT—Buerkert—Gateway—EIﬂS‘l 21

e |l 1e |[le le le le le I¢ 1¢ I¢

e

(&)}

1 le le le le I¢ |I¢ I¢ I¢

e

p—
1L

Date modified Type

5/12/2018 819 AM XML Document
5/12/2018 8:19 AM XML Document
5/12/2018 819 AM XML Document
5/12/2018 19 AM XML Document
5/12/2018 819 AM XML Document

Open

Edit
7-Zip >
CRC SHA >

& Edit with Notepad++
M scan with Windows Defender...
2 Share
Open with >

Restore previous versions

Send to >

Cut
Copy

Create shortcut
Delete

Rename

Properties
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2.10. If you deleted any of the "OnlineDescription0000...xml" files we need to also delete the “EtherCAT”
cache file which logs all of the online devices it has registered with the system. Navigate to
“Y%appdata%\BeckhofATwinCAT\x.x\Components\Base\Build_yy.y\” where x.x is the TwinCAT version
number and yy.y is the build number. Select the “EtherCATCache.xml” file and delete it

» Computer >|Loca| Disk (C:) > Users » Nicholas Everton > AppData > Roaming > Beckhoff » TwinCAT > 3.1 > Components > Base » Build_4022.2|

~

Name Date modified Type Size

I # EtherCATCachexml I 18/12/2018 2209 PM XML Document 2,319 KB

Open

Edit

7-Zip >
CRC SHA >
Edit with Notepad ++

i
LR S

Scan with Windows Defender...

b EHEB B

Share
5 Open with

Is Give access to

Restore previous versions

Send to >

Cut
(8]
Copy

Create shortcut

Delete

Rename

Properties

2.11. Restart TwWinCAT and reopen our project. The device cache should now be updated. We can check this
by navigating to “TWINCAT > EtherCAT Devices > Manage User Defined Whitelist...” and checking the

devices have been removed

M Demo - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUGJ TWINCAT JTWINSAFE PLC TOOLS SCOPE WINDOW  HELP
o - ‘ ‘IB =~ - e "] ﬂ"| Af, ‘ :E Software Protection... v| ‘TwinCATRT(xM) -H p |

Hg ‘ £ B Activate Configuration - ‘ |

q Restart TwinCAT System

i |Build 402227 (Loaded) ~| <

q Restart TwinCAT (Config Mode)
2 Reload Devices

Solution Explorer > B x
@ o-a &=

Search Solution Explorer (Ctrl+;) S ~

Scan

@ Toggle Free Run State

m Solution ‘Demo’ (1 project) @ e —————

b @l SYSTEM . Show Sub ltems

@ MOTION é% Access Bus Coupler/IP Link Register...

E :;CFETY Update Firmware/EEPROM ,

E C++ Show Realtime Ethernet Compatible Devices...

3 LZI/O ile Handling »
4 Update Device Descriptions (via ETG Website)...

Target Browser 4 Reload Device Descriptions
Filter Designer 4 I Manage User Defined Whitelist... I
About TwinCAT Manage User Defined Blacklist..
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3. Installing ME43 Gateway Configurations
There are two ways that TwinCAT installs and uses device descriptions:

The first of these is to download the hardware description from the device when it is found during a scan.
After the device has been found, TwinCAT will prompt the user to download the hardware configuration from the
flash memory of the device if no existing description is found

The second is to load the device details from a hardware description file which has been installed into
TwinCAT prior to the connection being made with the device.

Beckhoff has stated that the second method of using a physical hardware descriptor file is preferred over the
use of downloading the online descriptor file for a number of reasons. There are two main reasons this is
preferred over use of the online descriptor file. The first is that the version stored in the device is often a basic
version without full functionality. The second is that in complex slaves the memory size of the device may not be
sufficient to store the complete device description. In such a case, the ESI would be incomplete in the
configurator

The following steps will outline how to install the hardware descriptor file for the ME43. See Appendix B for

notes on installing an online configuration

3.1. To install the hardware description file for the ME43 we need to copy the file that was generated when
we made the gateway to the hardware installation directory. Right click on “EtherCAT-Buerkert-
Gateway” and click “Copy”

~ ~

Name Date modified Name
BGC 18/12/2018 11:06 ... % < EtherCAT-Buerkert-Gateway-20181218-1...
FDS 18/12/2018 11:06 ... L help_ethercat.csv
PLC_EtherCAT 18/12/2018 11:06 ...

Buerkert-Gateway-20181218-110657.bgc 18/12/2018 11:06 ..

Page 21 of 88

Originally written by Nicholas Everton on 18/12/2018 for Burkert - https://www.burkert.com.au/en




3.2. Navigate to the hardware directory at “C:\TwinCAT\3.1\Config\lo\EtherCAT” and paste the “EtherCAT-
Buerkert-Gateway” file

Computer » Local Disk (C:) » TwinCAT » 3.1 » Config » lo > EtherCAT »

Name Date modified Type

5 | DELRIUIT CEFIARRAINT f1E/EVIG 0T AV AL LALUITIENIL
» 2| Beckhoff EPP4oocxml 5/12/2018 8:19 AM XML Document
5 » 2] Beckhoff EPPSxocxml 5/12/2018 819 AM XML Document
. * £ Beckhoff EPP&xoxml 5/12/2018 819 AM XML Document
2| Beckhoff EPPToocxml 5/12/2018 8:19 AM XML Document
* 2] Beckhoff EPP9oocxml 5/12/2018 819 AM XML Document
£ Beckhoff EPxSxxxml 5/12/2018 819 AM XML Document
g 2] Beckhoff EQhoxxml 5/12/2018 8:19 AM XML Document
2] Beckhoff EQ2x0cxml 5/12/2018 819 AM XML Document
s £ Beckhoff EQ3wowxml 5/12/2018 819 AM XML Document
£ Beckhoff ER oo XML 5/12/2018 819 AM XML Document
: 2] Beckhoff ER200 XML 5/12/2018 819 AM XML Document
£ Beckhoff ER3omXML 5/12/2018 819 AM XML Document
2| Beckhoff ER4oocxml 5/12/2018 8:19 AM XML Document
27 Beckhoff ERSx00cxml 5/12/2018 819 AM XML Document
(&3] £ Beckhoff ERGxoxml 5/12/2018 8:19 AM XML Document
2| Beckhoff ERToocxml 5/12/2018 8:19 AM XML Document
2] Beckhoff ERSxowxml 5/12/2018 819 AM XML Document

&

Beckhoff EtherCAT EvaBoard.xml 5/12/2018 8:19 AM XML Document

2| Beckhoff EtherCAT Terminals.xml 5/12/2018 8:19 AM XML Document
2] Beckhoff FB1XO(xmI 5/12/2018 819 AM XML Document
£ Beckhoff FCooowxml| 5/12/2018 8:19 AM XML Document
2| Beckhoff FM300xml 5/12/2018 8:19 AM XML Document
Cd

Beckhoff I1boox-B110xml 5/12/2018 819 AM XML Document

18/12/2018 11:06 ...

XML Document

s
1%

EtherCAT-Buerkert-Gateway-20181218-1 I

3.3. Now we need to reload the device catalogue in TwinCAT to show the newly added device. We can do
this in two ways. The first is to restart TwinCAT which will force a rebuild of the entire device cache.
The second and easier method is to navigate to “TWINCAT > EtherCAT Devices > Reload Device

Descriptions”. It may be necessary to restart TwinCAT to force a reload if an error occurs

M Demo - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD
0o |B-o-a RN
[suid 902227 oaen) -] <ip E| B 2

I
DEBUG | TWINCAT

| &

TWINSAFE PILC TOOLS SCOPE WINDOW  HELP

~| [ TwinCaT AT (64)
= |

Software Protection..

)
|

Activate Configuration
q Restart TwinCAT System

!71 Restart TwinCAT (Config Mode)

2 Reload Devices

Solution Explorer v 1x
@ o-a &=

Search Solution Explorer (Ctrl+;)

» Scan
@ Toggle Free Run State
&1 Solution 'Demo’ (1 project) ®
4 w Demo
b @l SYSTEM iu  Show Sub ltems
= morion H5  Access Bus Coupler/IP Link Register.
» g :;(FETV Update Firmware/EEPROM

Show Online Data

Show Realtime Ethernet Compatible Devices...

EtherCAT De

es 3

Update Device Descriptions (via ETG Website)...

Reload Device Descriptions

Manage User Defined Whitelist..
Manage User Defined Blacklist.

Target Browser

Filter Designer 3

About TwinCAT
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3.4. Check that the device description was successfully loaded by navigating to “TWINCAT > EtherCAT

Devices > Manage User Defined Whitelist...

w Demo - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUGY TWINCAT JTWINSAFE PLC TOOLS SCOPE WINDOW  HELP

BN - ‘ " - - W ﬂ"| i ‘ & software Protection... '| ‘TwinCATRT(xM) 'H F |

: ;: H ‘ 2 . fi.  Activate Configuration :| ‘ |

E ‘ | [ Restart TwinCAT System

Solution Explorer 1 x
@ eo-a &=

Search Solution Explorer (Ctrl+;) P

l! Restart TwinCAT (Config Mode)

2 Reload Devices

Scan
@ Toggle Free Run State

] Solution ‘Demo’ (1 project)

@ Show Online Data

.= Show Sub ltems

b (@l SYSTEM

@ MOTION EEI Access Bus Coupler/IP Link Register...

E :;CFETY Update Firmware/EEPROM 3

E C++ Show Realtime Ethernet Compatible Devices...

3 EI/O ile Handling »
L4 Update Device Descriptions (via ETG Website)...

Target Browser > Reload Device Descriptions
Filter Designer > I Manage User Defined Whitelist... I
About TwinCAT Manage User Defined Blacklist..

3.5. Minimise the Beckhoff list to view device descriptions from all hardware manufacturers that are
available. We should now be able to see our ME43 in the list under “Buerkert Werke GmbH > Gateway
> MEX3”. The description file has been installed and is ready to be used. Click “Cancel” to close the

window

Manage EtherCAT Device User Defined Whitelist X

Search: | | QK Cancel

Type:
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4. Activating the Trial License

4.1. In order to place the program into run mode and go online to the device, TWinCAT requires a license to
be used. TwinCAT comes with a special 7 day trial licence which can be renewed an unlimited number

of times and unlocks the full functionality of the program. Navigate to “Project > SYSTEM > License”

and click on “7 Days Trial License...”

Solution Explarer A Demo +# X ORF

@® o-a|s-=

Order Information (Runtime) Manage Licenses ProjectLicenses Online Licenses

Search Solution Explorer (Ctrl+;) P~
N License Device Target (Hardware |d) b Add
System Id Platform:
4 @ svsTem 7587E413-D11BD-6104-726D-82CAACB64BCE | [otner(om) -

¥ License

License Request

;& Routes Provider: Beckhoff Automation ~ Generate File...
:_': Type System License Id: l:l Customer Id: ‘
- .
TcCOM Objects comment | |
= moTion
4 m PLC License Activation

7 Days Trial License License Response File

4.2. A CAPTCHA style dialogue box will appear. Enter the code displayed in the top box and then click “OK”

Enter Security Code X

Please type the following & characters: K.

| uRd67 |

I| | ‘I Cancel

4.3. A notice will appear saying the license file has been generated. Click “OK”

Microsoft Visual Studio *

7 days license file generated

'Ch\Users\Micholas Everton\Documents\Visual Studio
2013\Projects\Demo\Demo\TrialLicense.tclrs’

0K
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4.4. The newly generated license should now appear in the table at the bottom of the screen. Whenever a
license has or is about to expire, repeat the above steps to generate a new 7 day trial license. After

each new license is generated, the “Current Status” column should update to display a new expiry date

Order Information (Runtime) Manage Licenses ProjectLicenses Online Licenses

License Device | Target (Hardware Id) | ‘ Add.

System|d Platform

7587E413-D1BD-6104-726D-82CAACB648CB ‘ other (30) -

License Request
|Becknoff Automation v |

Provider Generate File. |

Licenseld: [ CustomerId: | |

Comment:

License Activation

T |

7 Days Trial License,

Order No ‘ License ‘ Instances License TAN

Current Status

TC3 PLC cpu license

TC1200
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5. Configure the Ethernet Adapter to handle EtherCAT communications

An additional protocol layer is required to be installed onto the Ethernet adapter of the computer in order to
correctly communicate between the computer and EtherCAT device. This step will explain how to install the
EtherCAT protocol layer onto the Ethernet adapter on the computer. For steps on how to revert the adapter to its

previous state see appendix C

5.1. Open the “TWINCAT” menu and select “Show Realtime Ethernet Compatible Devices...”

m Demo - Microsoft Visual Studic
FILE EDIT VIEW PROJECT BUILD DEBUG J TWINCAT § TWINSAFE PLC TOOLS SCOPE  WIND

- | B - -2 W w| X | & Software Protection...
i |Bui|d 4022.27 (Loaded) -| > B | "2 £ Activate Configuration
% e | e 0 o o0 AF 4 i b e B K7 Restart TwinCAT System

A Restart TwinCAT (Config Mod

Solution Explorer v 1 x E Estart win (Sl
¥ Reload Devices

@ o-a| &=
Scan
Search Selution Explorer (Ctrl+;) P -

Toggle Free Run State
& Solution 'Demo’ (1 project)

Show Online Data

G

Show Sub ltems

bl SYSTEM
=] MOTION

Access Bus Coupler/IP Link Register...

Update Firmware/EEPROM 3
SAFETY
E Cot I Show Realtime Ethernet Compatible Devices... I

& o File Handling 3
EtherCAT Devices r
Target Browser 3
Filter Designer 3
About TwinCAT

5.2. Under the “Compatible devices” subheading, select the Ethernet adapter you want to use to connect to
the ME43 and click “Install”

Installation of TwinCAT RT-Ethernet Adapters X

r Ethemnet Adapters Update List |
I? Installed and ready to use devices(realtime capabls)
Inztall
F Coppatible devices:
g Update |
H EH |
Bind |

@ “Wwii-Fi - Intel[R] Dual Band Wirsless-aC 8260

[0 Disabled devices Unbind |
Enable |
Dizable |

[ Show Bindings
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5.3. After the driver has been installed, the adapter should now display “TwinCAT” in its name and appear

under the “Installed and ready to use devices (real time capable)”. Click the “X” to close the window

Installation of TwinCAT RT-Ethernet Adapters

X

fliewet ddanter

Update List |

E? Installed and ready to use devices(realime capable)
[ ? Ethemnet - TwinCAT-Intel PCI Ethernet Adapter [Gigahit)

------ ? Compatible devices

E? |hcompatible devices

[ ? Dizabled devices

[, ? Wi-Fi - Intel[R] Dual Band Wirslezs-AC 8260

Update |

Bind |
Uribind |
Enable |
Disable |

I~ Show Bindingz

5.4. Now that our Ethernet adapter is EtherCAT compatible we can add the ME43. We have two options to

add the MEA43 to our project. The first is to scan for it and the second is to manually add it. To better

explain what is happening we will manually add the device. Follow the steps in Appendix B if you wish

to scan for the device. Right click on “Demo > I/O > Devices” and select “Add New Item...”

Solution Explorer

Search Solution Explorer (Ctrl+;)

dmaialitica Hernc' (1 project)
.| SYSTEM
MOTION
PLC
SAFETY
C++
4 [fie]
[

* 0 x
B o-T| & =

2~

‘O Add New ltem...

Ins

@ Viappings

"0  Add Existing ltem...

Export EAP Config File
“%_ Scan

Paste

Paste with Links

Shift+Alt+A

Ctrl+V
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5.5. The first thing we need to do is create a new EtherCAT Master to control our ME43. Select “EtherCAT
> EtherCAT Master”. Give the device a name and then click “Ok”

nsert Device *

Type: =5 EtherCAT Ok
| .5 EtherCAT Master
: er ave Cancel
= EtherCAT Automation Protocol (Network Variables)
EtherCAT Automation Protocol via ELEEDT, EtherCaT
Target Type
ff SERCOS interface O PC only
[0 Beckhoff Lightbus
[}~® USB ) Cxanly
i BACnet
B onl
i =2 Beckhoff Harchware o 2
B Miscellaneous Al
MName: |EtherCATMaster I |

5.6. Once the EtherCAT Master has been created, right click on it under “Project > 1/0 > Devices” and
select “Add New Item...”

Solution Explorer B x
ﬁ‘ ° - EI‘ ' General Adapter EtherCAT Online CoE-Online
Search Solution Explorer (Ctrl+;) P Name |EmsrCAT Master (EtherCAT)
3] Solution ‘Demo’ (1 project]
" (T project Objectld [ox03010010
4 ni Demo
b @l SYSTEM Type: |EmsrCAT Master
@ MOTION Comment.
£ pc
[ saFeTY
Add New Item... Ins I
Add Existing ltem... Shift+Alt+A
Remove Del

Change Netld...

Save EtherCAT Master (EtherCAT) As...

Page 28 of 88

Originally written by Nicholas Everton on 18/12/2018 for Burkert - https://www.burkert.com.au/en




5.7. The ME43 profile that we installed in the previous step should be available. Locate “Buerkert Werke
GmbH > Gateway > MEX3". Give the device the name :"ME43” and then click “OK”

Insert EtherCAT Device X
Type: L H & Co. KG Cancel
= b Buerker'Werke GmbH
B b Gateway
..... b MEX3 Fort
A
D
(@) B ([Ethemet)
C
[JExtended Information [C]=how Hidden Devices Show Sub Groups

5.8. We should now have the following device setup in our “Solution Explorer”. The way the TwinCAT I/O
setup works is by having an 1/0O device as a parent to a number of input/output modules. These
modules are called “boxes”. We want to add the ME43 as an input/output module but it needs a parent
to control it. This is why we first add a EtherCAT Master 1/O device, and then add the ME44 as a box
under the EtherCAT Master

Solution Explorer > 1 x
@l lo-a &=
Search Solution Explorer (Ctrl+;) P~

Demo’ (1 project)
B ni Demo

TEM

=1 MoTION

Ef rLC

|| sAFETY

E C++
4 Elio

4 #% Devices

4 =% EtherCAT Master (EthE|

T mage

:! Image-Info

b2 SyncUnits

b Inputs

> [ Outputs
bW InfoDaia

b b ME43 (MEX3) |
@’ Mappings
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5.9. The device is now setup but not online. To go online to the device select “TWINCAT > Toggle Free Run
State” and the light on the ME43 should go yellow and then green. The ME43 has now been setup and
is connected to the EtherCAT Master

Dd Demo - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDC

e - ‘ a3 - -o W nu| 4 ‘ &% Software Protection..
© |Build 4022.27 (Loaded) | - & B | Bl @ & Activate Configuration
| | q Restart TwinCAT System
Solution Explorer v I X E Restart TwinFAT (Config Mode)
Iﬁ | -@ . ﬁl 5| - - I?eload Devices
Search Solution Explorer (Ctrl+) 0~ @ ;;;;Ie Free Run State I
T Salition 'Nema’ (1 nrmiecty -

5.10. TwinCAT may sometimes fail to re-recognise devices after a state change in the Ethernet adapter (e.g.
computer going to sleep or installing a new Ethernet adapter driver) If after a few seconds the light on
the MEA43 is still red, try refreshing TwinCAT’s devices view by clicking “TWINCAT > Reload Devices”
to fix this

p¢ Demo - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TWINSAFE  PLC  TOOLS SCOPE  WINDC

Q - ‘ 3 - -2 WM ‘ 3 | & Software Protection... |
| Build 402227 (Loaded) | <

Solution Explorer
@ o-g &=

Search Solution Explorer (Ctrl+;) P~

| & Activate Configuration

q Restart TwinCAT System

(Config Mode)

Scan
@ Toggle Free Run State

B Salitinn Nama’ (1 nraisch)
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6. Configuring TwinCAT 3.1 to Exchange Data with the ME43

6.1. To setup tags and program the ME43 we need to add a PLC controller to the program to manage the
logic for the solution. In the Solution Explorer right click on “Project > PLC” and select “Add New

ltem...”

Solution Explorer ARl Demo + X

@lo-a 5
Search Solution Explorer (Ctrl+;) P~

General Plc Settings

mo' (1 project) TwinCAT System Manager

v3.1 (Build 4210}
TwinCAT PLC Server

Add MNew Item... Ins

£

E C++

Add Existing ltem... Shift+Alt+A
& o
4 : . Paste Ctrl+V
4 " Devices -

6.2. Select “Plc Templates > Standard PLC Project”. Give the PLC a name and then click “Add”

Add Mew ltem - Demo 7 X
4 |nstalled Sort by: | Default - Search Installed Templates (Ctrl+E) P~
Plc Templat: .
© lemprates !i! Standard PLC Project Plc Templates Type: Plc Templates
Creates a new TwinCAT PLC project
m Empty PLC Project Plc Templates containing a task and a program.

Click here te go online and find templates.

MName: I PLCT I

Location: | C:\Users\Nicholas Everton\Documents\Visual Studie 2013\Projects\Demo’Demo', ~| Browse...

Add Cancel
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6.3. After creating the PLC it should appear in the Solution Explorer under PLC. Expand “PLC1 > PLC1
Project” and right click on GVLs. Select “Add > Global Variable List...” The Global Variable list is where
we will save tags that we want to access from anywhere in the PLC

Solution Explorer MERE Demo & X
©lo-a 5=
Search Solution Explorer (Ctrl+;) P~

General  Plc Settings

8] Solution 'Demo’ (1 project)
4 ol Demo
bl SYSTEM

TwinCAT System Manager

v3.1 (Build 4210)
TwinCAT PLC Server

Copyright BECKHOFF © 1356-2018
http://www beckhoff.com

W GVls
oo (> @ POU...
[23 vIsUs Export to ZIP & POU for implicit checks...
4 H':g:' PleTask { Import from ZIP e nUT
PLC1 Inst, 3
snfgrv MSANS [  Import PLCopenXML. @ Global Variable List...
E Cet Cut Ctrl+X = erenced ask..
=] Copy Ctrl+C & Visualization...
Delete Del Visualization Manager...
Rename GlobalTextList...
& Properties Alt+Enter % Recipe Manager...
6.4. Give the GVL a name and then click “Open”
Add Global Variable List X

“ Create a new global variable list

I Mame:

I Open I Cancel
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6.5. Right click on the first row of the GVL sheet after the “VAR_GLOBAL” declaration and select “Auto

declare...”

1
VAR GLOBAL

rE
[ e

GVL + X Eut

2

%
[
&
X
%

Add to scope

Browse Call Tree

Find All References

#%  Input Assistant...

Auto Declare...

Refactoring
Run To Cursor
Display Mode
Cut

Copy
Paste

Delete
Select All

Shift+F12
F2

Ctrl+F10

Ctrl+X
Ctrl+C
Ctrl+V

Del
Ctrl+&

6.6. In the Auto Declare dialogue box enter a name for the first input. Set the “Type” to “REAL” for analogue

inputs, “BOOL” for on/off digital inputs or “BYTE” digital inputs where you need to read individual

channels. Set the “Address” to “%I*”. Similar to other PLC controllers, TwWinCAT uses the %l format for

inputs, %Q format for outputs and %M format for memory locations. EtherCAT provides a handy

feature however where the user doesn’t actually need to specify the address of the input, output or

memory location. By inserting the asterisk it tells TwWinCAT we want it to automatically manage these

addresses for us. Click “OK”
Auto Declare

Scope:

VAR_GLOBAL ~
Object:

GVL [PLC1] v
Flags:
[JconsTanT

[CIrETAIN
[rErRsISTENT

Mame: Type:
[an1 | [reac v =
Initialization: Address:
| [Bg IS |
Comment:

Cance

6.7. Define the rest of the inputs as necessary per the ME43 gateway you setup in step 1. Once you are
finished all of the inputs should be listed in the GVL file

oo [TERSER |

- R A R U R

VAR GLOBAL

ATl AT 3I*:
AT2 AT 3I*:
DI1 AT $I*:
DI2 AT 5I*:

END VAR
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6.8. Next define all of the outputs for the ME43. In the Auto Declare dialogue box enter a name for the
output. Set the “Type” to “REAL” for analogue inputs, “BOOL” for on/off digital inputs or “BYTE” digital
inputs where you need to read individual channels. Set the “Address” to “%Q*”. Click “OK”

Auto Declare *
Scope: Mame: Type:
VAR_GLOBAL [ |a01 | | [Reac e
——
Object: Initialization: Address:
GuL [PLC] v| | [ § [2ea= |
Flags: Comment:
[ consTanT
[IreTAIN
I PERSISTENT
[r—
cancl

6.9. Define the rest of the outputs as necessary per the ME43 gateway you setup in step 1. Once you are
finished all of the inputs and outputs should be listed in the GVL file

EES - - <

VAR_GLOBAL

AI1 AT 3I*: REAL;
AI2 AT 3I*: REAL;
DIL AT £I*: BOOL;
DIZ AT £I*: BOOL;
ROL AT 30*: REAL;
202 AT 3Q*: REAL;
DOL AT £Q*: BOOL;
AT 3Q*: BOOL;

1o W W

oW W

L
£ 8

6.10. Before we can link these inputs and outputs to the corresponding channels on the ME43 we need to
build the project so that they are accessible. Right click on “PLC1 Project” in the Solution Explorer and
click “Build”

GVL + X Demo

Selution Explorer * 0 X
@ o-a &=

Search Solution Explorer (Ctrl+;) P~ AT1 AT %I%: UDINT:
AI2 AT %I*: UDINT;
3I%: BYTE;
DIZ AT %I*: BYTE:
ROl AT %Q0%: UDINT;
ROZ2 AT %Q0%: UDINT;
D01 AT %0%: BYTE;
DoO2 AT %Q%: BYTE;

[ N VT O e

icn 'Deme' (1 project)

o
=
=1
[
x

=] Referenc{

1 DUTs
4 |5 GVLs
&b oL Check all objects
b 3 POUs Clean

[ T LTl
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6.11. After building the project, the “PLC Instance” submenu should now be expandable to display “PlcTask
Inputs” and “PlcTask Outputs”. Each of these submenu headings have the Inputs and Outputs we

declared in the GVL file respectively

Solution Explorer
@ o-a &=
Search Solution Explorer (Ctrl+;) P~

Co

4 “_‘I Demo

no' (1 project)

4 =] PLCT Project
2

P .2l References
1 DUTs
4 [T GVLs
5P GvL
b 3 POUs
[ VISUs
25 PLC1me

4 O} PLC1 Instance

b PlcTask Inputs
b [l PlcTask Outputs

6.12. Next we need to link each PLC input and output to the related input and output on the ME43. Starting

with the inputs, expand the “PlcTask Inputs” heading and select the first input. In window on the right,

click “Linked to...” to select a compatible link from an I/O device

Solution Explorer

Demo + > [&UN

@ o-a| &=
Search Solution Explorer (Ctrl+;) P~

Rgmo’ (1 project)

Fl Demo

I [ References
[J DUTs
4 (5 GVLs
59 GVL
b [ POUs
[ VIsUs
215 PLC1tmc
[P 551 PlcTask (PlcTask
4 O} PLC1 Instance
d PlcTask Inputs
+ GVLAN
| GVLALZ
#1 GVL.DN
#1 GVL.DI2
b [l PlcTask Outputs

Variable Flags  Orline
Name: [GvLAI
Type: |REJ'-\|-
Address: User ID: E
|
Comment:
ADS Info: |F‘ort: 350, 1Grp: (8502000, 10ffs: (30070388, Len: 4
Symbol Info: | Port: 851, GVLAIT
Full Name: |T|F'C"F'LC1"F‘LC1 Instance "PleTask Inputs“GVL AN
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6.13. In the dialogue box which opens select the corresponding input from the ME43 and then click “OK”

B Attach Variable GYLAI (Input) bod
Search: | | s Show Variables
: (®) Unused
) () Uzed and unuzed
De e [ Exclude disabled
g & GuncUrits Enclude ather Devices
T
= ﬁ <defaulty Exclude same Image:
El---ﬁ <unreferenced: [®] Shaw Toolips
o] Objectld > 1B 1558.0, OTCID [4.0] [ Sort by Address
= Bttt [ Shaw Variable Groups

A1 |B BE.0, REAL [4.0F

>

Show Warisble Types
[ Matching Type
Matching Size
] &l Types

Armray Mode

Offsets

[ Continuous
[ 5how Dislog

ariable Mame /£ Commet

[J# [JHand over

4| Take over

Cancel

6.14. After clicking “OK” the field after the “Linked to...” button should now display the link to the related input
on the ME43. Repeat this process for the rest of the inputs

Variable Flags Online

Name: lGvLAn |
Type: |REA|- |
Group: |PIcTaskInputs | Size: |4.{} |
Address 512904 (0x7D388) | UseriD: o |
Linked to... | I|AI_1 .1. TxPDO . Box 1 (MEX3) . EtherCAT Master (EtherCAT) . Devices i |
Comment:

ADS Info: |Port 350, 1Grp: 0x8502000, |Offs: 0x8007D 388, Len: 4 |
Symbollnfo: | Port 851, GVLAN' |
Full Name: |TIPC"Umjﬂed1"Umjﬂed1 Instance”PlcTask Inputs"GVL.AI |
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6.15. For the outputs, expand the “PlcTask Outputs” heading and select the first output. In window on the

right, click “Linked to...” to select a compatible link from an 1/0 device

Oniine
[avLDo |
[rEaL |
[PicTask Outps | Size:
[512914 (0:7D352) | Uern: 0]

Solution Explorer P P'Y Demo & X
ab | o-d | - Variable Fags
Search Selution Explorer (Ctrl+;) o~
MName:
dign Demo’ (1 project)
Iil_I Dema Type:
Group:
Address:
Linked to...
Comment:
b [id] References
[3 DUTs
4[5 GVls
&P GvL
b [ POUs
3 VIsUs
%z PLC1tme ADS Info:
ket Bl T A5k
4 Off PLCT Instance Symbol Info:
: SIS S A Full Name:
4 [ PlcTask Qutputs
E- GVL.DO1
B GVLAOT
B GVLAQ2

[Port: 350, 1Gr: (x8502000. [ffs: (x3107D392. Len: 1 |

[Port: 851, GvLDOT" |

[TIPC"PLCT"PLC1 Instance "PlcTask Outputs™GVL.DOT |

6.16. In the dialogue box which opens select the corresponding output from the ME43 and then click “OK”

B Attach Variable GVL.DO1 (Output)

ped

Search:

| s | ShowVariables

(®) Unused

() Used and unused

[ Exclude disabled
Exclude other Devices

> OB 47.0 USINT [1.0]

E=clude zame Image

LIE go U LI TT.U]

[m] Show T ooltips
[ Sort by Address
[] Show Y ariable Groups

Show Yariable Types
[ Matching Type
Matching Size

[T &0 Types
Array Mode

Offzets
[] Contiruous
[] Show Dialog

Y ariable Mame / Camment

I/ JHand over

! Take ower

Cancel ]
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6.17. After clicking “OK” the field after the “Linked to...” button should now display the link to the related
output on the ME43. Repeat this process for the rest of the outputs

Variable Flags

Name:
Type
Group:

Address:

Online
|GvLAOT |
[REAL |
PlcTask Oufputs | size [+0 |
513332 (0x7D534) | Userid o |

Linked to...

| I\AOJ .1.R¥PDO .Box | (MEX3) . EtherCAT Master (EtherCAT) . Devices || |

Comment

ADS Info
Symbol Info:

Full Name

|Port 350, 1Gip: 0x8502000. I0ffs: 0x8107D534. Len: 4 |

|Port 851, 'GVLAOT' |

‘TIPC"Um.iTJed1 “Untitled1 Instance"PlcTask Outputs"GVL.AO1 |

6.18. Now that all our links are setup we want to monitor and edit our tag values. Before we can read and

write the tags we need to download the configuration to the device. To do so, click on the “Activate

Configuration” button

m Demo - Microsoft Visual Studic

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT
{008~ a- % iyl @a|9o-e-
[Build 402227 (Loaded)  ~| = ’. I AN

4 1t b F A b @

|-unk¢D—@SIrW-ﬂl} T

6.19. Click “OK” to activate the configuration

Microsoft Visual Studio =

Activate Configuration
[Old Configurations will be overwritten!)

6.20. Click “OK” to place TwinCAT into run mode

Microsoft Visual Studic s

o Restart TwinCAT System in Run Mode

I QK I Cancel
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6.21. Confirm we are online by checking the green “Restart TwinCAT System” icon is highlighted

M Demo - Microsoft Visual Studic

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT 1
i@-0|B-o-2 W
Build 4022.27 (Loaded) '| =

|-URR¢IrQSI*W-ﬂI}-M}-ﬂ

1 Wﬂﬂﬂ—[} |

6.22. Now that we are online we can monitor and adjust these values from a number of locations
We can monitor all of our inputs or outputs by selecting the “Project > PLC1 Instance > PlcTask

Inputs/Outputs”
Solution Explorer v X GVL
@ o-a| &= Online Type Size  »Addr.. In/Out UserlD Linked to
Search Solution Explorer (Ctrl+) @ - 53.299999 REAL 40 5129040 Input 0 ALT.1.T«PDO . Box 1 (..

51.189999 REAL 4.0 512908.0 Input O Al2.1.T«PDO . Box 1 (..
000 (0) BOOL 1.0 5129120 Input 0 D1 1. TxPDO . Box 1 (..
000 (0) BOOL 1.0 512913.0 Input 0 D2 1. TxPDO . Box 1 (...

ign_Demo' (1 project)

=l PLCT Project

I+ 5] References

[J DUTs
4 [ GVls

59 GVL

b [ POUs

[ VISUs

215 PLC1.tmc
p [
4 OF PLC1Instance
4 PlcTask Inputs

Alternatively we can view individually view these tags for read and write operations by going to “Project
> PLC1 Instance > PlcTask Inputs/Outputs” and selecting an individual output to target. Select the

“Online” tab to view changes to the device values

Solution Explorer X
v
m' - E——“‘ - Variable Hags
Search Solution Explorer (Ctrl+;) P~
- Value: 53.295999

gmemo’ (1 project)

New Value | Force. . Release White...

Comment:

b .3 References

3 DUTs T
4 [ GVLs

& GVL

b 3 POUs

3 vIsUs

23 PLC1tme

51 PlcTask (PlcTask)
PLCT Instance
rl PlcTask Inputs]
GYL.AI

%1 GVLALZ

1 GVLDN

1 GVLDI2
[ PlcTask Qutputs
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Open an output tag, go to the “Online” tab and click the “Write” button

Solution Explorer ARl Demo F X GY
G o G&| o-a | ' Variable Fags Online
Search Solution Explorer (Ctrl+;) P~

Value: |D
New Value: Release Wite....

Comment:

ign Demo' (1 praject)

4 PLC1
4 E] PLCT Project

s ’ <
I+ [:3] References
3 DUTs T
4 [ GVLs 0=
5B GVL
b 1 POUs
[ VISUs
215 PLC1tme
D D

4 OF PLCT Instance

L EC AR TR LT
4 [ PicTask Outputs
GVL.DO1
& GVL.DO2
B GVL.AOT
- GVL.AOQ2Z

ask)

Enter a value to write to the ME43. As the REAL value is 32 bits long make sure 32 is selected and

then click “OK”
Set Value Dialog ad
Dec: |265 | I oK I
Hex: | 0x00000014 | | Carcel |
Float: |3.643376e-44 |

Binary: 140000 00 | [+ ]
Bit Size: O1 Os 01554 ok
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The best place to view and modify all inputs and outputs however is the GVL list we created earlier.
This is because it displays all inputs and outputs in one section for viewing and modifying values.
Return to the GVL list but notice it only lists the tag names not the values we were observing above.
We need to login to the device to observe online changes. Click the “Login” button to login to the device

FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

rolB-o-a @ X000 | P Atach. - [Release  ~|  TWInCAT RT (x64) S
¥ |Build 4022.27 (Loaded) ~| < &y BB & | @ 7. | [<tocal> -| <% [untitledt O | —Ell
Bl ‘ - €F ¢+ o0 4 4 AF G Y TF O T > @ e | | - | i 5w

-

Solution Explarer v o x + X Demo
@A o-a|s =

Search Solution Explorer (Ctrl+;) P o

AT1 AT %T* : REAL;
%I* : REAL;
DI1 AT %I* : BOOL;
DI2 AT %I* : BOOL;
nol AT %Q* : REAL;
AC2 AT %Q* : REAL;

‘Demo’ (1 project)

S R, B R U
w
H
8}
]
H

9 Dol AT %0* : BOOL;
10 Do2 AT %Q* : BOOL;
4 Untitled1 11 END VAR

4 =] Untitled1 Project
¥

b .d References
1 DUTs
4 .._5 GVLs
'“-_i GVL
> [ POUs

NOTE: If the “Login” button shortcut is not displayed it is likely because the toolbar is hidden. You can
either navigate to “PLC > Login” to have the same effect or you can add the toolbar to the top of the
screen by right clicking in a blank space such as under the “Quick Launch” bar and selecting the
“TwinCAT PLC FBD/LD/IL” option

Y | Quick Launch (Ctrl+Q) P - ] x

Build
Compare Files
Debug
Debug Location
Dialeg Editor
Formatting
HTML Seource Editing
Image Editor
Layout
Query Designer
Ribbon Editor
Source Control
v Standard
Table Designer
Text Editor
v TwinCAT Measurement
v TwinCAT PLC
TwinCAT PLC CFC
| ¥ TwincaT PLCFBD/D/L
TwinCAT PLC SFC
TwinCAT PLC Visualization
TwinCAT Safety
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The GVL tab should now show as being online and display all the values in a table.

GVLf[Online]j + > [oliyts
Demo.Untitled 1.GVL

Expression Type Value Prepared value  Address Comment
@ A REAL 37.3099976
@ A2 REAL 50.76
@ o1 BOOL
@ o2 BOOL A
@ no1 REAL
@ no2 REAL
@ po1 BOOL
@ D02 BOOL

To modify a value, enter the new value in the “Prepared value” column and then click the “Write values”
button. Again, if this button is not visible either enable the toolbar or access it from the “PLC” menu

D DEBUG TWINCAT TWINSAFE TOOLS SCOPE  WINDOW  HELP

‘ - '|>Attach...' |Release v||TwinCATRT()(64) 'H_E' "mﬁaée[ﬂm';
T BRI Ajer=s o [ [ a0 =d =oleddE]os . ;

o o0d I @ e \ ..|1.:-...,;
GVL [Online] + X [yl

Demo.Untitled 1.GVL

Expression Type Value Prepared value ~ Address Comment
@ An REAL 37.37
@ A2 REAL 50.85
@ o1 BOOL
@ on BOOL
@ ro1 REAL 0
@ 102 REAL 0
@ po1 BOOL
@ po2 BOOL FALSE

6.23. The values should now be written to the ME43. We can check this through Communicator

3073901105
A startpage feiwav MEA3
'BE Desktop
I_M Graph
= Cmbolcons —i A1 53.28 &
B s —~i A2 5118 @
—i DI1 Lo
—i D2 a?
i o+ AO_1 265 -,
e o+ AO2 . ,
& L?‘wimmmlmlemm o+ DO_1 1.
Y LmﬁzszQA o+ DO_2 |1:|

. 4 4apo
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7. Performing ORF Read with TwinCAT 3.1

Currently there is no official document outlining the ORF addresses used by Birkert for EtherCAT. It has been
confirmed however that they do use the same Index numbers as PROFINET. Until an official document is
released with the updated indices, this section will use the PROFINET Index values in the ME23 Supplement to
Operating Instructions guide. A link to this guide is available under Appendix-A, point 5. The list of ORF
addresses can be found in section 4, Object Route Function, on page 7

NOTE: The ORF value we will be targeting is the Wire Break Detection on an ME44 module. This property has
an ORF Index of 2C00 and a Sub Index of 00.

7.1. The first thing we need to do is get the CANopen address of the ME44 so we can target it using ORF.
We can get the CANopen address of the ME44 from Communicator by hovering over the device in the

left hand menu

Start page
A sart pag

‘B Desktop

™ Graph
— [3Abis com4

_ & ME43
Gateway ME43

8Dl
Slot 01

8Dl

Slot 01
Product type number ~ ME44
Ident. number 307511
Serial number 1127

Software ident. number 693948
Software version A.03.06.00

Unique device name 0030751100001127
CANopen address 44

7.2. We need to convert this address to hexadecimal before it can be used with ORF. We can do this easily
with the Windows calculator. Open the calculator, click the hamburger menu in the top left, and place it

into “Programmer” mode

Calculator = a X
El o
Calculator 0

Standard

A Scientific

Date Calculation
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7.3. Make sure that “DEC” is selected and enter the address we found above, in this case 44. The new

hexadecimal address will appear under the “HEX” heading, in this case 2C

Calculator e (m] X
= Programmer O
HEX  2C
| DEC 44

7.4. Return to TwinCAT and logout of the device by clicking the “Logout” icon or selecting “PLC > Logout”

” Demo - Microsoft Visual Studio

FLE EDIT VIEW PROJECT BUILD FBD/LD/L DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
fe-o B - | |9 - @ -] » Atach... ~ | Release ~| [ TwinCAT RT (64) -] [
% [Build 402227 (Loaded) -] i g | B £ X © ||®5, | [<Local PLCT BE | El

| o 43 e o b a0 % 00 bd AT @ e | o o BB S

7.5. Navigate to “PLC > PLC1 > PLC1 Project”, right click on the POUs folder and select “Add > POU...”

m Demo - Microsoft Visual Studio

FLE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE W
i0-o|B-m-uRP|EFa|?-C | » A - [Rele
BB 2 O ||®% || <ol | 2i[pLc

i | Build 4022.27 (Loaded) -/ =
SEE e |- o e o ar o 0% 0F b T > @ oee | of o BB A
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Solution Explorer MR Demo GVL =
® -Gl &= 1 attribute 'qualified onl
ﬁl @ = | = z VAR _GLOBAL
Search Solution Explorer (Ctrl+;) P~ 3 LI1 AT %I%: REAL:
co Remo' (1 project) 4 AI2 AT %I%: REAL;
5 DI1 AT %I*: BOOL;
DI2 AT %I*: BOOL;
7 ROL AT £Q%: REAL;
8 ROZ AT £0*: REAL;
3 DOl AT %Q*: BOOL;
10 DO2 AT %Q*: BOOL;
11 END VAR
b [ External Types -
I+ [-3] References
3 DUTs
-
4 & POUs
@il MAIN (7 T *E pou.
3 wIsUs Export to ZIP POU for |Imp|icit checks...
%2 PLCTtmc Import from ZIP %¢ pUT..
b 5 PlcTask (Plg . .
4 Of PLC Instance | B Export PLCopenXML... @ Global Variable List...
b PlcTask Inp @ Import PLCopenXML... [& Referenced Task...
b PlcTask Out M ¢yt Ctrl+ X & Visualization...
S;AFI:—I'Y [ Copy Ctrl+C fl Visualization Manager...
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7.6. In the prompt give the POU an easily recognisable name. Select “Program” as the type and “Ladder

Logic Diagram (LD)” as the Implementation language. Click “Open”

Add POU %

@ Create a new POU (Program Organization Unit)

MName:
CRF

Type
() Function Block
Extends:

Implements:

Ladder Logic Diagram (LD}

() Function

Rewrn type:

Implementation language:
Ladder Logic Diagram (LD} w

o= ] o=

7.7. The following window should now appear on the right of the screen. This is where we will create our
ladder logic program to run the ORF. A default empty network should have been created when the

POU was created, highlighted with the red rectangle

ORF* & X
1| PROGRAM ORF
2 var
s Ew.vAR
: A

|

0

i

7.8. . If an empty network wasn’t created, first create one by selecting the “Insert Network” button

w Demo - Microsoft Visual Studic

TWINCAT  TWINSAFE

FILE EDIT VIEW PROJECT BUILD FBD/LD/IL  DEBUG
e' |ﬁ3' -‘;‘IHJ"| |'9' - | P Attach.. -
Build 4022.27 (Loaded) ~| = | n "

Solution Explorer
@ o-a &=

Search Solution Explorer (Ctrl+;) P~ END WAR

P )

] Solution 'Dero’ (1 project)
P Iili Demo
b @l SYSTEM
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7.9. We need to add a toggle switch in order to run the ORF. To do this, select the “Insert Contact” button to
add a normally open contact to the network

FILE EDIT WVIEW PROJECT BUILD FBD/LD/IL  DEBUG  TWINCAT  TWINSAFE  PLC

i@ -o|B-o-u @ X a2 -C | Atach. -
% [Build 4022.27 (Loaded) _~| -5 2v | B & L O | ® 9. | |<Local> -2
Tl o R m e | o o B

LS Demo

CHE e | o ar e o

Solution Explorer

T 1 PROGRAM CRF
> - &l | &
o 6-a |
Search Solution Explorer (Ctrl+;) P~ 3 END VAR
] Solution 'Dero’ (1 project) 4
4 “_i Demo
bl SYSTEM

4 [F] PLCT Project
b [ External Types
[+ :3i References
3 DUTs
b1 GVLs
4 [Z POUs

7.10. We should now have the normally open contact in the network

o =~ I

1 PROGRAM ORF
2 VAR

3 END_VAR
4

i

7.11. Click on the “???” above the contact and type “Toggle” and then press “Enter”. This is the tag name
that we will use to identify and control the contact
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7.12. The following dialog box should appear. TwinCAT will open the Auto Declare dialog box any time you
enter a tag which it is not yet aware of to give you a chance to define it. The nice thing about this is that
it automatically fills in the name and usually the type as well. In this case the default suggested values
meet our needs. Click “OK” to define the Toggle tag

Auto Declare 4

Scope: MName: Type:
VAR « | [oagle Y [pooL e

Object: Initialization: Address:
ORF [PLC1] vl | [ | |

Flags: Comment:
[JconsTanT
[CJrReTAIN

[CIrERSISTENT

cance

7.13. The Toggle tag should now be defined in our program variables. This tag is native to this program and
cannot be used outside the ORF POU. If you need tags to be available outside of the POU, consider
placing them in the GVL list. We now have the toggle contact setup. It should be underlined in blue to

let the user know the network is incomplete and the contact currently has no effect

o =~ IR

1 PROGRAM ORF

Toggle: BOOL;

s L

7.14. Because we only want our ORF to run once each time we call it, we want to reset the Toggle bit at the
end of the network. Insert a “Reset Coil” by clicking the “Insert Reset Coil” button

FLE EDIT VIEW PROJECT BUILD FBD/LD/IL
oo |lB-o-a M XA s
| Build 4022.27 (Loaded) inyE| B 2
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7.15. The reset coil should have been added to the end of the network

1
Toggle 2322,
nn i)
| I =)

7.16. Click on the “???” as if you were entering text and then click the “Input Assistant” button

7.17. The Input Assistant window will open. You should notice that the “Toggle” tag we defined above is
available. As this is the value we wish to reset, select this tag from the list and then click “OK”
Input Assistant >

Textsearch Categories

Variables & MName Type Address Crigin
Keywords = pLCL Application
* Sy Library T2 System, 3.4.20....
| ¥ Toggle BACL
+- 4@ TWINCAT Syste. . VAR_GLOBAL
Structured view Filter: |Mone w
Insert with arguments Insert with namespace prefix

Documentation:

Toggle: BOOL;
(VAR)
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7.18. The network should now have the toggle normally open contact and reset

Toggle Toggle

1 [ (=

7.19. Due to the way TwinCAT manages input, output and memory addresses automatically as described
above, many of its function blocks refer to tag addresses instead of directly using the tag itself.
Because of this, an additional address block needs to be used when reading and writing tags. Right
click on the rung and select “Insert Box”. Here boxes are just another name for the function blocks

Toggle

L]

Add to scope

_C-E_ Browse Call Tree
Find All References Shift+F12
Auto Declare...
Run To Cursor Ctrl+F10
IF  Insert Box

nsert Empty Box
FF  Insert Empty Box with ENJENO

-+ Insert Jump

At nsert Return

[

7.20. In the Input Assistant window navigate to the “Text search” tab. In the search box enter the term “ADR”.
This block will get the address of a tag and write this address as the value of another tag. This way we
are able to keep track of the address throughout the program. Select the ADR block from the list and
click “OK”

Input Assistant

Categories

I‘adr I

5 item(s) found.

< ADR
& BITADR

I}A TTComObjReq.ReadReq
}4 TTComObjRes ReadRes
Tc2_System.ADSREADRES

Filter: | None ~

Insert with arguments Insert with namespace prefix

Documentation:

e
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7.21. The ADR block should now have been added to the network in between the normally open contact and

reset coil

7.22.Repeat step 19 and 20 another two times to add two more blank ADR blocks to the rung. Alternatively
you can just copy and paste the current block another two times. We should now have three ADR
blocks in the network. The input (left side) of the block is the tag which will hold the data that has been
read or that is to be written, deepening on our operation. The output (right side) is a tag which will hold
the address of the input tag. It may be a bit confusing at first but should all make sense later on

Togg: ADR ADR ADR Toggle
N N ENO EN  EN =]

&
2

223 — 222 222, —1 222

7.23. For the input of the first ADR block, enter a tag name of “Address” and press “Enter”. In the “Auto
Declare” dialog box which appears, enter a type of UDINT (Unsigned Double Integer, which is the data
type of the ORF Index/Subindex/NodelD, as described in the Burkert ME23 Supplement to Operating

Instructions) and click “OK”

1
| Toggle ADR ADR
I EN  ENO

ADR
EN ENO

EN ENQ | | |
I Address I_ 222 222
Auto Declare >
Scope: MName: Type:
VAR | [address UDINT v >
Ohbject: Initialization: Address:
ORF [PLC1] v [ |
Flags: Comment:
[JconsTanT
CIReTAIN
[C]PERSISTENT
Conce
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7.24. For the output of the first ADR block enter a value of AddressPtr and then press “Enter”. In the “Auto
Declare” dialog box which appears, a type of POINTER TO UDINT should already be declared for you.
If not then go ahead and enter it. As it says, this output tag will be a pointer to a UDINT, with this

UDINT being the Address tag we entered in the previous step. Click “OK”

ADR
EN ENOC/|

Toggle ADR ADR
— E ENO

Address — ‘Im&ﬁml 22—~

Auto Declare

Scope:

VAR

Object:

ORF [PLC1]
Flags:
[JcomsTanT

[JreTam
[]PERSISTENT

EN ENO N

£

Mame:

Type:

AddressPir

| |[pomvter To DT |-

Initialization:

Address:

Comment:

conc

7.25. For the input of the second ADR block, enter a tag name of “Run” and press “Enter”. In the “Auto
Declare” dialog box which appears, enter a type of USINT (Unsigned Short Integer, which is the data
type of the ORF call/cancel function, as described in the Burkert ME23 Supplement to Operating

Instructions) and click “OK”

ADE ADR
1 EN ERG EN ENG
Auto Declare H
Scope: Mame:
VAR ~ Run | ~ | =
Object: Initialization:
ORF [PLC1] “| I |
Flags: Comment:
[ ]COMSTANT
CJRETAIN
[JPERSISTENT
Cance
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7.26. For the output of the second ADR block enter a value of RunPtr and then press “Enter”. In the “Auto
Declare” dialog box which appears, a type of POINTER TO USINT should already be declared for you.
If not then go ahead and enter it. As it says, this output tag will be a pointer to a USINT, with this

USINT being the Run tag we entered in the previous step. Click “OK”

ADR

EN ERC

—EN
—

Auto Declare

Scope:

VAR

Ohject:

ORF [PLC1]
Flags:
[JconsTanT

[JreTAIM
[CJrErsISTENT

>
Type:
v | | [PomNTER TO USINT E
Initialization: Address:
v| | ] | |
Comment:
Canc

7.27.For the input of the third ADR block, enter a tag name of “Value” and press “Enter”. In the “Auto
Declare” dialog box which appears, enter a type of UDINT (Unsigned Double Integer, which is the data

type of the ORF “Value UINT32”, as described in the Birkert ME23 Supplement to Operating

Instructions) and click “OK”

Toggle

— [~

Addreas —

— AddressPtr

Run —

— RunFtr

I Value I—

Auto Declare

Scope:

VAR e
Object:

ORF [PLC1] ~
Flags:

[JcomsTanT

[rETAIN
[IPERSISTENT
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Initialization:

Address:

Comment:

Cancel
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7.28. For the output of the third ADR block enter a value of ValuePtr and then press “Enter”. In the “Auto
Declare” dialog box which appears, a type of POINTER TO UDINT should already be declared for you.
If not then go ahead and enter it. As it says, this output tag will be a pointer to a UDINT, with this
UDINT being the Value tag we entered in the previous step. Click “OK”

Toggle ADR ADR ADR
— = Eno EN  ENO EN  ENO
Address — — AddressPtr Run — [~ RunPFtr Value — lm I
Auto Declare *
Scope: Mame: IType:
VAR i ValuePtr POINTER TO UDINT ~ =
Object: Initialization: Address:
ORF [PLC1] vl -] |
Flags: Comment:
[JconsTanT
[CIRETAIN
[JrErsISTENT
Corc

7.29. Our network should have the following setup

Togale ADR ADR ADR Toggle
[
R}

1]

I EN EN
Rddress —‘ }—Addresslicr Run —| }—R\mp\:r Value —‘ }—Vulnz?tr

7.30. We need to import the library which contains the function blocks needed to perform ORF. In the
Solution Explorer, navigate to “PLC > PLC1 > PLC1 Project”, right click on “References” and select

“Add Library”

Selution Explorer - 3 X
N o-a| &=
Search Solution Explorer (Cirl+;) P - Toggle: BOOL;

o' (1 project) Rddress: TUDINT;

5 RddressPtr: POIN
an £ Fun: USINT;

7 RunPtr: POINTER '

8 Valus: UDINT:

5 ValusPrr: POINTE]

END VAR

Add library...

b [ GVLs Placeholders...
« B EOUS Library repository...
:% ORF (PRG Set to Effective Version
3 VISUs Set to Always Mewest Version
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7.31.In the “Add Library” window expand the IO menu and select the “Tc2_EtherCAT” library. Click “OK”
Add Library

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

Library

Company

pplication
vildingAutomation

Bedhoff Automation GmbH
Bedkhoff Automation GmbH
Bedkhoff Automation GmbH
Beckhoff Automation GmbH
Beckhoff Automation GmbH
Bedhoff Automation GmbH

7.32. The library should now appear under “PLC > PLC1 > PLC1 Project > References”

Solution Explorer > 0 X
COR - &=
Search Selution Explorer (Ctrl+;) P~

il BACTION

4 PLC

4 PLCT

4 =] PLCT Project
[#

A Tc2_Standard
<3 Tc2_Systemn
+3 Tc3_Module
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7.33. Right click on the network after the address blocks and select “Insert Box”

EN ERC EN ERC
Run — —RunPtr Value — —ValuePtr Add to scope
= Browse Call Tree

Find All References Shift+F12
Auto Declare...
Bun To Cureor Ctrl+F10

L IF  Insert Box

T nsert Empty Box
FF  Insert Empty Box with EN/ENO
=+ Insert Jump

At |nsert Return

7.34.1n the “Input Assistant” window, make sure the “Categories” tab is selected. Select “Function Blocks >
Tc2_EtherCAT > POUs > CoE Interface > FB_EcCoESdoWrite”

Input Assistant X

Text search § Categories

| Function blocks - MName Type Origin -
Maodule Calls . % pr i Application
Keywords = {} Tc2_EthercaT Library Te2 EtherCAT
Conversion Operators _..&J POUS

=D CoE Interface
£] FB_CoERead_ByDriveRef
[E] FB_CoEWrite_ByDriveRef

Distributed Clodks

- I EthercAT Commands
-2 EtherCAT Diagnostic

- I EtherCAT State Machine
~I2) FoE Interface

- I SoE Interface W

P S SR

Structured view

Insert with arguments Insert with namespace prefix
Documentation:

I oK I | cancl
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7.35. Once the block has been entered the input focus should now be on the name of the block. The default

name is ok to use so press “Enter”. All of the necessary values should be already filled out. Click “OK”

FB EcCoESdoWrite

Auto Declare

Scope:

VAR

Object:

ORF [PLC1]
Flags:

[ consTanT

CrETAIN
[CIPERSISTENT

2323 gHetId bBusy
x
Mame: Type:
~ FB_EcCoESdoWrite_0 FB_EcCoESdoWrite -2
Initilization: Address:
v | [ | |
Comment:
concel

7.36. We should now have the following network. Notice how the tag we defined in the last step has been

added to the POU list of tags

NOTE: We can copy these blocks which will make operations easier for us as we don’t need to fill out

the same blocks three or four times but we must remember to change the tag name of the block! If

there are multiple function blocks with the same name TwinCAT will get confused between them and

the program may not work correctly

B Toggle: BOOL;

1 Zddress: UDINT;

e AddressPrz: POINTER TO UDINT:
Run: USINT;
RunPer: POINTER TO USINT:

B Valus: UDINT;

PODITER T0 IDINT..

[[ve eocoesaciioa_i: m2_eecorcamimsse; |

MAIN

T -

FB_EGCOESdoWrie_0

¥B_EcCoESdoWrite
—a¥esIa bBusy
—nSlavedddr  bError
—nSublIndex nErrId

inIndex
pSrcBuf
cbBufLen

Toggle DR DR 2DR
T
1k
zadress Adaresserr Run RunPrr Value lueptr

—{tTinecut

Toggle
=)
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7.37. We will use this first box to write the ORF Index/Sublndex/NodelD value to the ME43. The first two
values we want to fill out are the “sNetld” and “nSlaveAddr”. We can find these by navigating to “Project
> 1/0” and double clicking on the EtherCAT Master. In the window on the right select the “EtherCAT”
tab. The value in the “Netld” box is our address for the “sNetld” on the function block and the

“Address” value is what we enter for the ““nSlaveAddr”. This is the EtherCAT network address of the

device

Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+;)

igollemo’ (1 project)

4[] PLCT Project
b [ External Types
[+ -5 References
[ DUTs
b3 GVLs
4 [ POUs
&] MAIN (PRG)
¥] ORF (PRG)
[ VISUs
2[5 PLC1.tmc

4 OF PLCT Instance

3 PlcTask Inputs
b [l PlcTask Outputs

D~

[ Eg] PlcTask (PlcTask)

4 == EtherCAT Master (Ethg

Demo + < Le{yN

General Adapter] EtherCAT NOrline  CoE - Online

jg Image-Info
b 2 SyncUnits

3 Inputs

I [l Outputs

I [ InfoData

4 E Box 1 (MEX3)

Netld: 19216810131 | ] Advanced Seftings..
Export Configuration File...
Sync Unit Assignment...
Topology...
Frame Cmd Addr Len WC Sync Unit Cycle ms)  Lkilizatior
.D LRD 005000000 1 10.000
.D LWR [x01000000 14 1 <default> 10.000
.D LRD 001000800 1 1 <default> 10.000
.D BRD <0000 (x0130 2 1 10.000 0.09
0.09
MNurnber Box Mame Address  Type In Size
b1 Box 1 (MEX3) m MEX3 1.0

7.38. Return to the ORF program and enter these values in. Be sure to place the “sNetld” value in single

quotes

FE_EcCoESdoWrite_ 0

'152.168.10.1.3.1"

— gHNetId
1001 F—nSlavekddr

222 —nSubIndex
222 —nIndex
222 —pSrcBuf
2323.—cbBuflen

Value —j

bExecute
— ValueFtr

2322 —tTimeout

FB EcCoESdoWrite
bBusy

bError — 227
nErrId — 227

Page 57 of 88

Originally written by Nicholas Everton on 18/12/2018 for Burkert - https://www.burkert.com.au/en




7.39. Next we want to fill out the “nSublndex” and “nindex”. These are the ORF values in the Birkert manual.
As mentioned at the start of step 7 there are currently no EtherCAT values in this table but the
EtherCAT Sublindex values match those of the PROFINET Index column. From the PROFINET Index
column (ME23 Supplement to Operating Instructions, Appendix A.1.5) we see that the
Index/Subindex/NodelD has a value of 1. Enter a value of “16#01” for the “nSublndex” input where 1 is

the input value and 16# tells TwinCAT we want to use Hexadecimal notation

FB_EcCoESdoWrite_0O
FB EcCoESdoWrite
gHet I_cl bBuay
nSlavelddr bError — 727
nSubIndex nErrId— 727
nIndex

'152.168.10.1.3.1"

PSrcBuf
222 —cbBuflen

—EN ENOG bExecute
- —ValuePtr

222 — tTimeout

7.40. Set the value of “pSrcBuf” to the “AddressPtr’ tag. This can be done by simply typing the tag name or
using the Input Assistant wizard

FB_EcCoESdoWrite_0

FB EcCoESdoWrite
'192.168.10.1.3.1' —{aNetId bBusy
1001 —nSlavelddr bError [~ 227?
16401 —nSubIndex nErrld — 727
& —nlndex
pSrcBut
222 —{cbBuflen
Toggle ADR. ADR ADR
—] & Ewo EN  ENO EN  ENO bExecute
Rddress — m Run —j — BunPtr Value — —ValuePtr

222 —tTimeout
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7.41. The “cbBufLen” input is used to define how long in bytes the data is that is to be read or written. As we
are using an Unsigned Double Integer data type which is 32 bits long, this equates to 4 bytes. Enter a
value of 4 for “cbBuflLen”

FE_EcCoESdoWrite_ 0
FB EcCoESdoWrite

'192.168.10.1.3.1" sNetId EBusy
1001 —nSlavelddr bError [— 722
16401 —nSubIndex nErrId — 227

1643C31 —nIndex
AddressPtr —|pSrcBuf

cbBuflen
ADR
“1EN ERO bExecute
1 —ValuePtr
223 —tTimeout

7.42. Click on the “???” next to “tTimeout” and enter the tag name “Timeout”. Press “Enter”
FB_EcCoESdoWrite 0
FB_EcCoESdoWrite

'192.168.10.1.3.1' —aNetId bEBusy
1001 —{nSlawvehddr bError — 277
16401 —nSublndex nErrId — 227

1643C31 —nIndex
BddressPtr —|pSrcBuf
4 —cbBuflen

“1EN ENC bExecute
b —WValuePtr

7.43. We want the timeout timer to default to a value of half a second. In the default value box, enter a value
of “TIME#500MS”. Now whenever this tag is declared and the program is run, it will be automatically
set with a value of 500ms. Make sure the name is defined and the type is set to “TIME”. Click “OK”

Auto Declare X

Type:
[rve M

Scope:
VAR w

Object: Initialization: Address:

ORF [PLC1] | | [rmE#500ms Ml |

Flags: Comment:
[JconsTanT
[CIreTAIN
[]rERSISTENT

cance
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7.44.Click on the “???” next to “bError” and enter the tag name “Error”. Press “Enter”

FBE_EcCoESdoWrite_ 0

FB EcCoESdoWrite
'192.168.10.1.3.1' —|sNetId bEBusy ——————
1001 —{nSlavehddr bError
16#01 —|nSubIndex nErrId — 2272
16$#3C31 —nIndex
AddresaPtr —|pSrcBuf
4 —cbBufLen
ADR
1EN ERO bExecute
1 —VeluePtr
Timeout —(tTimeout

7.45. In the Auto Declare box leave the default values as they are and then click “OK”

Auto Declare

Scope: Mame:

Type:

*

VAR ~ |Error

[pooc

v|>

Object:

Initislization:

Address:

ORF [PLC1] ~| |

Flags:

Comment:

[JconsTanT
[CIreTAIN
[JreRsISTENT

Cancel

7.46. Click on the “???” next to “bErrld” and enter the tag name “Errorld”. Press “Enter”

FB_EcCoESdoWrite_0

FE EcCoESdoWrite
'192.168.10.1.3.1" —{sNetId bBusy
1001 —n5lavelddr bBError
16#01 —nSublndex nErrId
16#3C31 —nlndex
BddressPtr —|{pSrcBuf
4 —cbBuflen
ADR
HEN ENO bExecute
1 —ValuePtr
Timeout —tTimeout
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7.47.1n the Auto Declare box leave the default values as they are and then click “OK”

Auto Declare

Scope: MName: Type:
|var v | | [Errortd | [uomer
Object: Initialization: Address:
|ORF [PLC] vl | [-] | |
Flags: Comment:
[JconsTanT
[JreTAIN
[ PERSISTENT
[ o | | Cancel
7.48.We should now have the following network
FB_EcCoESdoWrite Toggle
*192.168.10.1.3.1' —(sNetId bBusy 1IR))
10101 —|E—

Toggle ADR ADR
1L

AddressPtr —|pSreBuf

.

16#3C31 —{nIndex

4 —{cbBufLen

I
Address 4‘ }»Add.resu?c( Run 4‘ }»nnnpn

Value 4‘ }»Vﬂl\lal’\:x

Timeout —{tTimeout

7.49. Right click on our newly setup Write block and select copy. Right click on the rung just after the block

and select paste

Toggle 2DR ADR
1 [

FB_EcCoESdoWrite_0

FB_EcCoESdowWrite Toggle
*192.168.10.1.3.1' —{sNetld bBusy = {i=)
1001 —nSlaveAddr  bError - Errox 2. Paste here
16801 —{nSubIndex nErrld[-ErrorTd

Lddressbrr —{pSreBuf

o

16#3C31 —{nIndex

4 —{cbBufLen

[ EN EN
Address 4‘ }»Addxas:?:x Run 4‘ }»R\ml’:x

Value 4‘ }»Val.\lal’:x

o
1. Right|click here and
select|copy

Timeout —{tTineout
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7.50. After the block has been placed click once on the name of the block to edit it. Remember that no two

blocks can have the same name. Chance the 0 to a 1 and press “Enter”

I FB_EcCoESdoWrite 1 I

FB EcCoESdoWrite

'192.168.10.1.3.1" sNetId bBusy
1001 —{nSlavehddr bError — Error
16401 —nSubIndex nErrId —ErrorId

16#3C31 —|nlIndex
AddresaPtr —{pSrcBuf
4 —cbBufLen
FB EcCoESdoWrite 0
FB_EcCoESdoWrite

'192.168.10.1.3.1"' —sNetId bBusy bExecute
1001 —{nSlaveRddr bError — Error
16401 —nSubIndex nErrId —ErrorId

16#3C31 —|nIndex
AddressPtr —pSrcBuf
4 —cbBuflLen

EN ENO bExecute
Value — —ValuePtr

Timeout —tTimeout

Timeout —|tTimeout

7.51. The Auto Declare dialog box should appear. Leave the default values as they are and click “OK”

Auto Declare *

Scope: Mame: Type:
VAR » |FB_EcCoESdoWrite_1 |FB_EcCoESdoWrite “ | =

Object: Initialization: Address:
ORF [PLC]] v| | ] | |

Flags: Comment:
[JconsTanT
CIrETAIN

[C] PERSISTENT

Cance'
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7.52.Because we copied this write block most of the values which have been copied across are already

correct. We only need to change three values.

Change “nSublndex” to a value of “16#06”. This is an index of 6 which is the call/cancel command from

the ORF table

Change the “pSrcBuf’ value to “RunPtr”

Change “cbBufLen” to a value of 1. This is because the Run command has a type of USINT. A short

integer is only 8 bits long, so 1 byte

We now have the following two write blocks

Run —

'192.168.10.1.3.1"' —

'192.168.10.1.3.1"' —

FB EcCoESdoWrite_0

FB EcCoESdoWrite_1

1001 —
16§3C31 —

1001 —

16401 —
164#3C31 —
AddressPtr —j
4 —]

lRunPtrI

Value —

— ValuePtr

Timeout —

FB EcCoESdoWrite
gNet I_cl bBusy
nSlavelddr bError
nSubIndex nErrId
nindex
pSrcBuf
cbBufLen

bExecute

tTlimeout

—Error
—ErrorId
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FB EcCoESdoWrite
sNet I_cl bBusy
nSlavelddr bError
nSublndex nErrId
nindex
pSrcBuf
cbBuflLen

bExecute

tTimeout

[~ Error
—ErrorId
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7.53. Right click on the network rung after the second write box and select “Insert Box”

FB_EcCoESdoWrite 1
FB EcCoESdoWrite

Toggle

'192.168.10.1.3.1" —(sNetId bBusy
1001 —|nSlavelddr
16#06 —|nSublndex
16#3C31 —|nIndex
RunPtr —pSrcBuf
1 —cbBufLen

bError — Error
nErrlid —Errorld

jdoWrite_0
iSdoWrite

bBusy
bError — Error
nErrId —ErrorId

Timeout —

bExecute |

tTimeout

Add to scope

E:-ﬁ_ Browse Call Tree
Find All References
Aute Declare...

Run Te Curser

IF  Insert Box

F  Insert Empty Box
FF  Insert Empty Box with EN/ENO

- Insert Jump

4T |nsert Return

1t Insert Contact

1T Insert Megated Contact

4% Insert Contact (right)

¢ Insert Contact Parallel (below)
A b Insert Contact Parallel (above)
-¢| MNegation

- Edge Detection

—[ Insert Branch

S Set Branch Start Point

Display Mode

Shift+F12

Ctrl+F10

7.54.1n the “Input Assistant” box make sure the “Categories” tab is selected. Navigate to “Function blocks >
Tc2_EtherCAT > POUs > CoE Interface” and select “FB_EcCoESdoRead”. Click “OK”. This block is
used to read ORF from the ME43.
After adding the block press “Enter”. Leave the default values in the “Auto Declare” window and then

click “OK”

Input Assistant

Madule Calls
Keywords
Conversion Operators

Text search
Function blocks

=-{} Tc2_EthercaT
= [ pous

=3 coEInterface

FB_EcCoESdoWrite
FB_EcCoESdoWriteEx
#- (3 Distributed dods

+- (2 EtherCAT Commands

[C) EtherCAT Diagnostic

2 [0 EtherCAT State Machine
#-[2) FoE Interface

+- ) SoE Interface

Structured view

Documentation:

Insert wi

FUNCTION_BLOCK FB_EcCoESdoRead

The FB_EcCoESdoRead sends a CANopen SDO upload request to an EtherCAT slave device.

|sNetId

‘TﬁAmsNetld |VAR7]NPUT |AmsNetld of the EtherCAT master device.

|ﬂSIaveAddr ‘U]NT

|VAR_]NPUT |Address of the slave device.

|nSubIndex ‘EYTE

|VAR INFUT |CANopen Sdo subindex.

Page 64 of 88
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~
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7.55. All of the values are the same for the read block as they were for the two write blocks. The only three
changes which need to be made are:
“nSublndex” has a value of 16#03. This is the ORF index of “Value UINT32”
“pDstBuf” has a value of ValuePtr. This tells the block that the value which is read should be placed in

the Value tag
“cbBufLen” has a value of 4 as Value is an UDINT

FB_EcCoESdoRead 0
FB_EcCoESdoRead Toggle

1192.168.10.1.3.1' —|sNetId bBusy ————— &)

1001 —|nSlavelhddr bError —Error
16§03 nSubIndex nErrId —ErrorId
16#3C31 —nIndex

pDstBuf

4] cbBuflen
jdoWrite_1

iSdoWrite
bBusy bExecute

bError — Error
nErrlid —Errorld

Timeout —|tTimeout

Our network should now look as follows

FB_EcCoESdoRead_0
FB_EcCoESdoRead Toggle

'192.168.10.1.3.1% —{sNetld bBusy —————(&)

1001 —{nSlavedddr  bError [ Errer
16403 —nSubIndex  nErrlId—Errorid
16#3C31 —|nIndex

ValueBtr —pDstBuf

2 —{chBufLen

FB_EcCoESdoWrite_1
¥B_EcCoBSdoWrite

1192.168.10.1.3.1" —{sNecIa bBusy
1001 —{nSlaveRddr bError [-Error
16406 —|nSubIndex DErrId [-Errorld

16#3C31 —{nIndex
RunPtzr —|pSrcBuf

1 —{cbBufLen

FB_EcCoESdoWrite 0
¥B_ECCOESdoWrite

*192.168.10.1.3.1" —sNetId bBusy
1001 —{nSlaveAddr bError - Error
16§01 —nSubTndex nErrid - Errorid

16$3C31 —|nIndex
ZddressPrr —{pSrcBuf
4 —|cbBufLen

Togale ADR ADR ADR
— EN
nddress nddressBrr Run RunPrr Value ValuePrr

Timeout —{tTimecut

Timeout —|tTimeout

Timeout —{cTimeout
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7.56. Finally we need to tell TwinCAT how we want it to format our values so that we don’t need to change
the appearance of values while we are running the ORF. Expand the top section of the ORF program
screen where all of our tags are defined. In this section we need to add the following line above any
attributes which we wish to style manually: {attribute ‘displaymode’:=" type’}. Type is one of “bin”, “hex”
or “dec”

In general:

For addresses and memory locations we want to use hex

For decimal values (e.g. 2 and 3.5) we want to use dec

For digital values with one or more channels we want to use bin

In our case:

For the “Address” tag we want to display this in hex. Add the line {attribute ‘displaymode’:=" hex’} above
the Address: UDINT line.

For the “Run” tag we want to display this in decimal. Add the line {attribute ‘displaymode’:=" dec’} above
the Run: USINT line

As we are reading the wire breaks of the ME44 which are represented by one or more digital channels,
for the “Value” tag we want to display this in binary. Add the line {attribute ‘displaymode’:=’ bin’} above
the Value: UDINT line

ORF + > Eejis Demo
1 FROGRAM CORF
- 2 VAR
3 . B -
4 |
5 ress: H
€ AddressPtr: POINTER TO UDINT;
7 | |
3 Bun: USINT;
g . .
10 I I
11 alue: H
12 WValusPtr: POINTER TO UDINT;
13 FB EcCoESdoWrite 0O: FB EcCoESdoWrite;
14 Timeout: TIME := TIME#500ms;
15 Errocr: BOOL;
K - ErrorlId: UDINT:
17 FB_EcCoESdoWrite l: FB_EcCoESdoWrite;
13 FB EcCoESdoRead 0: FB EcCoESdoRead;
3 END VAR
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7.57. Now that the ORF functions have been setup, we need to tell TwinCAT to run our program once it has
been installed on the EtherCAT master. Navigate to “PLC > PLC1 > PLC1 Project > POUs” and double
click on “MAIN (PRG)”. The main program is always run whenever it is loaded to the EtherCAT Master
and it controls the flow of all other programs. As we can see it is currently blank so nothing will be run
after the load has been completed. To run our ORF function click into the bottom half of the screen and
enter “ORF();”. Make sure you include the semicolon after the parenthesis. This tells the main program

to call our function

Solution Explorer

O -G f = 1 PROGRAM MRIN
@|o-a] 2 VAR
Search Solution Explorer (Ctrl+;) P~ 3 END VAR
. 4
[»  [:3] References
[ DUTs 1 ORE()

p [ Gils

4 [ POUs
=] MAIN (PRG)
@] ORF(PRG)

7.58. We are now ready to download the device. Open the ORF program again and then click the “Activate

Configuration” button

Da Demo - Microsoft Visual Studio
FILE EDIT VIEW PROIECT BUILD DEBUG  TWIMNCAT

fe-0|B-n-SHPlEA|?-Q-
© | Build 4022.27 (Loaded)  ~| = '. B2 & @
SEE 69 | -me b o o 4r DETTHE b F IF FF b m
7.59. Click “OK” to activate the configuration
Microseft Visual Studic *

Activate Configuration
[Old Configurations will be overwritten!)

7.60. Click “OK” to place TwinCAT into run mode

Microsoft Visual Studic s

o Restart TwinCAT System in Run Mode
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7.61. Confirm we are online by checking the green “Restart TwinCAT System” icon is highlighted

Dq Demo - Microsoft Visual Studio
FILE EDIT WIEW PROJECT BUILD DEBUG  TWINCAT 1

‘i@e-o|B-0-%
© | Build 4022.27 (Loaded) ~| < % &

| UAF: =) F 111

7.62. Now we want to login to the EtherCAT Master to view programming changes as they happen. Click the

login button or, if the toolbar is hidden, select “PLC > Login”

FLE EDT VIEW PROJECT BUILD FBD/LD/L DEBUG TWINCAT Twinsafe fpic | Tools scope  wiNDow  HELP
o B RN XTI | » Atach., - Release -| | TwinCAT RT (64) -
i |Build 402227 (Loaded) -] sy ER | B | @ 0. | | <Local | - [pLct -l -2

| WAk =l +iF] 111 1

RET | | + i

Al
=
=}
\a,
El

Solution Explorer X X Demo

7.63. After logging in we are able to manipulate the program values live. The way writing values works in
TwinCAT is that we first prepare one or more values and then write these to the device. Double click on
the “Toggle” contact to prepare its value to true. When we write a value of true to the “Toggle” contact,
it tells the TwinCAT master to enable one run of our ORF program

— AddressPtr

-uiﬂuumsmiﬁl

7.64. The next value we want to prepare is the “Address” value. The Address value will tell the ME43 which
ORF device function we want to target. As mentioned at the start of step 7, we are targeting the Wire
Break Configuration on the ME44. This has an Index of 2C00, Sublndex of 00 and we calculated the
ME44 read address to be 2C. Putting this all together in order gives 2C00_002C. Prepare this value by
double clicking on the “Address” tag.
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A dialog box should open. Remember that our addresses are using the hexadecimal format. Enter

“16#” to specify hexadecimal followed by the Index/Sublndex/NodelD value of “2C00_002C”. Click
“OK”

Prepare Value >

Expression: |Address |

Type: |upmT |

Current value: |l.'.'l |

What do you want to do?

(®) Prepare a new value for the next write or force operation:

| 1622c00002c

Remove preparation with a value.

Release the force, without modifying the value.

Release the force and restore the wariable to the value it had
before fordng it.

7.65. The next value we want to prepare is the “Run” value. The Run value will tell the ME43 to run the ORF
if it is equal to 1. Prepare this value by double clicking on the “Run” tag.

RUE = RunPtr |1Gi00ﬂﬂﬂﬂﬂﬂl}ﬂ0l}ﬂ0l}ﬂ

A dialog box should open. Enter a value of “1” and then click “OK”

Prepare Value X
Expression: |Rur1 |
Type: [usmT |

Current value: |0 |

What do you want to do?
(®) Prepare a new value for the next write or force operation:
|

Remave preparation with a value.

Release the force, without modifying the value.

Release the force and restore the variable to the value it had
before fordng it.
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7.66. Before we run the ORF we want to set some values to make sure what we are reading is correct. To do
this we will manually trigger some Wire Breaks in Communicator. Select the ME44 in the left hand
column and go to “General settings > Maintenance > All values” and scroll down until you see “2C00

WB Configuration”. Toggle the boxes under 2, 3 and 4 to enable Wire Break on these inputs

General settings

ﬁ Start page

'BF Desktop

I Graph Parameter  Diagnostics
- [3bis < Maintenance < All values |
L 2101 Locating Function
2103 Persistent Storage Function
211F 0 SDO Fer Lock Object
2200 Buerkert Driver Archive Object
0 2244 - StwmpUp
+ JL Input Module ME24
Input Module ME24 2248 Memory Handling Function
Slot3
+ l Output Module ME24 2400 Undefined Sensor Type
2420 6 No Measure Values
" I Slot4
‘Qutput Module ME24 2421 0 No Control Values
2422 0 Ne Calibration Values
2428 Cutput Simulaticn
2500sub1 5 NAMUR Status
25071sub1 Jrzdsroa Digital In
2502sub1 a Multi Function In Ch 1
2503sub1 o Multi Function In Ch 2
2504sub1 o Multi Function In Ch 5
0

il i it 6
Izcoo 12345678 WE Configuration i
ase

7.67.We can check that the Wire Breaks have been triggered by checking the Error message at the top of

Communicator. It should indicate that Wire Breaks 2, 3 and 4 are active

ME44
Wire break oninput 2, 3, 4

7.68. All of our values are now ready. Return to TwinCAT and click the “Write Values” button or “PLC > Write

Values” to write the prepared values to the EtherCAT Master device

TwinsaFd  PLC  JOOLS SCOPE  WINDOW  HELP
[Release «| | TwinCAT RT (x64) -] A | RmeEEe

Zi[pLc <[] m g Ol &P afoD-:

| PR
Write values

-
1

Demo
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7.69. The Wire Break Configuration should now have appeared in the Value tag of the third ADR block. So

it's a bit clearer to see, expand the tag definition area in the top half of the screen and we should now

see the second, third and fourth bits enabled in the Value tag, which matches our manually triggered

Wire Breaks

ORF [Online] + (SN

Demo.PLCLORF

Expression Type
# Toggle BoOL
% Address UDINT

+ § Addresshy POINTER TO UDINT

# Run USINT
POINTER TO USINT

i Bunbt
T

+ @ Valueptr POINTER TO UDINT
+  FB_EcCoESdoWrite_0 FB_EcCoESdoWiite
# Timeout TIME
@ Eror BOOL
# Errorld UDINT
+  FB_EcCoESdoWrite_L FB_EcCoESdoWiite
¥ # FB_EcCoEsdoRead_0 FB_EcCoESdoRead

Value Prepared value
FALSE

1622C00002C

16#FFFF90844B6ECSES

1

2%00000000000000000000000000001110

16=FFFF8084H4BECT10

T=500ms

[}

NOTE: If an error did occur after writing the values, the Error tag will have a value of TRUE and the

Errorld tag will have a numeric value in it. This value can be looked up on the Beckhoff website under

ADS error numbers (Appendix A.2.2) to help overcome any errors which may have occurred. For

example a value of 1861 in the Errorld is a "timeout elapsed” error an may be fixed by increasing the

timeout default value

7.70.To read further changes in the Wire Break configuration you will need to run the ORF again. To do this

we only need to set the “Toggle” contact to true and write this value again. This is because our Address

and Run tags have maintained their values from the previous write to the device
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8.

Performing ORF Write with TwinCAT 3.1

8.1. First we want to reset the Wire Break Configuration in Communicator so we can write some new values
to it. Select the ME44 in the left hand column and go to “General settings > Maintenance > All values”
and scroll down until you see “2C00 WB Configuration”. Toggle the boxes so that all the Wire Breaks

are cleared

General settings

ﬁ Start page

BE Desktop

Parameter  Diagnostics

Maintenance

I Graph

— [3bos « ( Maintenance ( All values
ME43
Loro aira 2101 Locating Function
ME44 2103 Persistent Storage Function
Slot 01 211F 0 SDO Fer Lock Object
Inputs 2200 Buerkert Driver Archive Object
A General settingal 227 ConfigClientData
I Slot1 2244 - StumpU
+ PUP
Input Module ME24
4 | sow e Load from fle.. Hemery Dume
Input Module ME24 2248 Memory Handling Function
Slot3
< n— Output Module ME24 2400 Undefined Sensor Type
. Slotd 2420 6 No Measure Values
L Qutput Module ME24 240 0 No Control Values
2422 0 No Calibration Values
2428 ‘Cutput Simulation
2500sub1 1 NAMUR Status
2501sub1 1232456738 Digital In

2502=ub1
2503sub1l

0 Muki Funetion In Ch 1
0
2504sub1 0
0
1

Multi Function In Ch 2
Mutti Function In Ch 5
Wulti Function In Ch 6

WE Configuration

2505subl
I 2000

2345678

8.2. Next we need to update the CANopen address we are using. Our index and Subindex are going to
remain the same but to perform the write operation we need to add 0x80 (80 in hex) to the CANopen
address of the device. We can do this in the Windows calculator. Make sure the calculator is still in
Programmer mode and HEX is selected. Enter our current device address, in this case 2C, and then
add 80 onto this, giving us AC. This is our new ORF write address

Calculator - o X Calculator - O X
= 4
Programmer S = Programmer O
2EET
DEC 128 i e
o 0 BEC 172
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8.3. Return to TwinCAT and logout of the connection if it is still active

Dd Demo - Microsoft Visual Studio

FILE
b -

EDIT
8-

VIEW

PROJECT  BUILD
AN

| Build 4022.27 (Loaded)

h |

B [|:

B H 2 <
| -or a3 a2 o ok v 4% 00 oY WA EF b @ o | o B BB LA S,

FBD/LDYIL  DEBUG

|9 -

|@u
wid

TWINCAT

- | » Attach.. ~ |

TWINSAFE  PLC

TOOLS

SCOPE

WINDOW

HELP

| | Release

~| | TwinCAT RT (c64)

L[

| |-;Lc-:a|'-\

S |pLCt

- [

8.4. Right click on the Read Value box and click “Delete”

'192.168.10.1.3.1"

FB_EcCoESdoWrite_0

'192.168.10.1.3.1"' —

1001 —

16401 —
164#3C31 —
AddresaPtr —
4 —]

Value —|

—ValuePtr

Timeout —

FB _EcCoESdoWrite
ﬁ'Net:I_d bBusy
nSlaveiddr bError
nSubIndex nErrId
nlndex
pSrcBuf
cbBuflen

bExecute

tTimeout

FB_EcCoESdoRead_0

"5 Fotiiiachea |
"192.168.10.1.3.1" —fsHetTd bBusy;
1001 —nSlavelddr bErrorf— Error
16#03 —nSublIndex nErrIdf—ErrorId
16#3C31 —fnIndex
ValuePtr —jpDstBuf
4 —fcbBuflen
FB_EcCoESdoWrite_ 1
FB EcCoESdoWrite
sNetId bBusy Execute
1001 —nSlavelkddr bError —Error
16406 —nSubIndex nErrId —ErrorId
16#3C31 —{nIndex
RunPtr —|pSrcBuf
1 —{cbBufLen
bExecute
—Error
—Errorld
. LI
Add to scope
E:-'_} Browse Call Tree
'). Go To Definition F12
Find All References Shift+F12
Auto Declare...
Run Te Cursor Ctrl+F10
% Insert Contact (right)
Timeout fF  Update parameters
fF Remove unused FB call parameters
Display Mode 3
]
& Cut Ctrl+X L
il Copy Ctrl+C
XX Delete Del I
Search E
| % selectan Cirl+A
FiTe Line Column
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8.5. Right click on the rung in between the “ValuePtr” ADR block and the “AddressPtr” Write block and
insert a fourth ADR block. Give this block a input of “Length” and an output of “LengthPtr”

Auto Declare ®

Scope: Mame: Type:
[var || [rengtn [uomT v ]

Object: Initialization: Address:

ORF [PLC] v | [=] | |

Flags: Comment:
[] cOMSTANT
CIrETAIN
[C]PERSISTENT

Auto Declare bt

Scope: Mame: Type:
|var | | [tengtpr | | [PomTER TO UDINT

Object: Initialization: Address:

(ORF [PLCY) ¥ | [ | |

Flags: Comment:
[JconsTaNT
[CIRETAIN
[]PERSISTENT

FB EcCoESdoWrite 0

FB EcCoESdoWrite
'192.168.10.1.3.1' — sNetId bBusy
1001 —nSlavelddr bError — Error
16401 —nSublIndex nErrId —ErrorId
7 = nIndex
¢ —cbBufLen
ADR ADR
EN ENQ EN ENO bExecute
Value — Length —j — LengthPtr

Timeout —|tTimeout
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8.6. After inserting the Length ADR block, right click the rung in between the two current Write blocks and
select “Insert Box”. Insert another “FB_EcCoESdoWrite” block

FB EcCoESdoWrite_1

FB EcCoESdoWrite Toggle
"192.168.10.1.3.1' —|aNetId bBusy {=])
1001 —nSlavelddr bError —Error
16406 —|nSubIndex nErrId —ErrorId

1643C31 —nIndex
RunPtr —|pSrcBuf
1 —cbBuflLen
FBE_EcCoESdoWrite_ 0

FB EcCoESdoWrite
—]sHetId bEBus
—(nSlaveRddr bError —Error Add to scope
—nSubIndex nErrId —ErrorId -—_2 Browse Call Tree
—nIndex
—lpSrcBuf “m  Go To Definition F12
—cbBufLen Find All References Shift+F12
Auto Declare...
. Run To Cursor Ctrl+F10
IF Insert Box
4% Insert Col
& |nsert Set coil
¥ Insert Reset coil
—{tTimeout IF  Insert Empty Box
FF  Insert Empty Box with EN/ENO
Timannt -

8.7. As before, give the box all of the same values as the previous two boxes except set:
“nSublndex” to “16#02”
“pSrcBuf” to “LengthPtr”
“cbBufLen” to “4”

'192.168.10.1.3.1" —

1001 —
16§06 —
164#3C31 —
Runfrcr —
1—
FBE EcCoESdoWrite 1
FB EcCoESdoWrite
'192.168.10.1.3.1' —aNetId bBusy
1001 —n5laveAddr bError — Error
nSubIndex nErrId —ErrorId

1643C31 —nIndex
pSrcBuf
| 4f—cbBuflen
FB_EcCoESdoWrite_0
FB _EcCoESdoWrite

'152.168.10.1.3.1" —{(sNetId bBusy bExecute
1001 —|nSlaveAddr bError ~Error
16401 —nSubIndex nErrld —Errorld

16#3C31 —|nlndex
2AddressPtr —|pSrcBuf
4 —cbBuflen

EN ENO bExecute
ngth — — LengthPtr

Timeout —tTimeout

Timeout —|tTimecut

Give the function block a name which is unique from the other two blocks
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8.8.

Once this block has been setup, right click on the rung in between the second and third write blocks
and select “Insert Box”. Insert another “FB_EcCoESdoWrite” block

-

FBE_EcCoESdoWrite_1

'192.168.10.1.3.1"' —sNetId

1001 —{nSlavehddr
16406 —|nSublndex

1643C31 —|nIndex
BunPtr —|pSrcBuf

1 —
FB EcCoESdoWrite_ 1
FB EcCoESdoWrite

'192.168.10.1.3.1' —{sNetId
1001 —nSlavelddr
16#02 —nSubIndex
16#3C31 —nIndex
LengthPtr —pSrcBuf
4 —cbBufLen

bError —Error
nErrId—ErrorId

jdoWrite O
iSdoWrite
bBusy

bExecute
bError — Error
nErrId —Errorld

Timeout —(tTimeout

Timeout —

cbBuflLen

|

tTimeout

Page 76 o
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8.9. As before, give the box all of the same values as the previous two boxes except set:
“nSublndex” to “16#03”
“pSrcBuf” to “ValuePtr”’
“cbBufLen” to “4”
Make sure the function block has a unique name

FB EcCoESdoWrite_1
FB EcCoESdoWrite

'192.168.10.1.3.1"' —sNetId bBusy
1001 —nSlavelddr bError — Error
16#06 —nSubIndex nErrId —ErrorId

16#3C31 —nIndex
BunPtr —{pSrcBuf
1 —cbBuflLen
FBE_EcCoESdoWrite_2
FB EcCoESdoWrite

'192.168.10.1.3.1' —3NetId bBusy bExecute
1001 —nSlavekddr bError —Error
1640 n3ubIndex nErrId —ErrorId

1643C31 —nIndex
pSrcBuf

cbBufLen
FE_EcCoESdoWrite_1
FB_EcCoESdoWrite

'192.168.10.1.3.1"' —sHetId bBusy bExecute
1001 —nSlavehddr bError —Error
16402 —nSubIndex nErrId —ErrorId

16#3C31 —|nIndex
LengthPtr —pSrcBuf
4 —cbBuflen
ESdoWrite_0
‘oESdoWrite

bBusy bExecute
ir bError — Error
.o nErrId —ErrorId

Timeout —tTimeout

Timeout —tTimeout

Timeout —tTimeout
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8.10. We should now have the following setup for the second half of the network. Note that all function blocks
have their own unique names. In this example | renamed the last function block from 1 to 3 just so the

blocks were named in a sequential order

FH EcCoESdonTite 3

¥B_EcCoESdoWrite Toggle
'192.168.10.1.3.1' — sNetld pBusy————(&))
1001 —{nSlaveAadr  bError [-Error
16£06 —|nSubIndex nErrid [-Errorid

16#3C31 —{nIndex
RunPtr —pSrcBuf

1 —|cbBuflen

FB_EcCoESdoWrite_2
FB_EcCOESdoWrite

'192.168.10.1.3.1' —aNetId bBusy
1001 —{nSlaveRddr bError [~ Error
16403 —|nSubIndex nErrld —Errorld

164331 —{nIndex
ValuePtr — pSrcBuf

4 —|cbBufLen

FB_EcCoESdoWrite_1
FB_EcCoESdoWrite

'192.168.10.1.3.1' —sNetId bBusy bExecute
1001 —{nSlaveRAddr bError [~ Error
16402 —|nSubIndex nErrld —Errorld

1643C31 —{nIndex
LengthPtr —{pSrcBuf

4 —{cbBuflen

FB_EcCoESdoWrite_0
FB_EcCoESdoWrite

'192.168.10.1.3.1" —sNetld bBusy bExecute
1001 —|nSlaveAddr bError ~Error
16#01 — nSublndex nErrld —Errorld

16#3C31 —|nIndex
AddressPtr —pSrcBuf
4 —|cbBuflen

ADR
EN  ENO bExecute
Length —| (- LengthPrr

Timeout —tTimeout

Timeout —tTimeout

Timeout —tTimeout

Timeout —tTimeout

8.11. We are now ready to download the device. Open the ORF program again and then click the “Activate
Configuration” button

w Demo - Microsoft Visual Studic

FLE EDIT VIEW PROJECT BUID DEBUG  TWINCAT
fe-0|8- o kg
| Build 4022.27 (Loaded)  ~| =

SEE 60 | - o o o0 1 29

8.12. Click “OK” to activate the configuration

Microsoft Visual Studio =

Activate Configuration
[Old Configurations will be overwritten!)
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8.13. Click “OK” to place TwinCAT into run mode

Micrasoft Visual Studic *

0 Restart TwinCAT System in Run Mode

OK Cancel

8.14. Confirm we are online by checking the green “Restart TwinCAT System” icon is highlighted

M Demo - Microsoft Visual Studic
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT 1

@-0|B-u-uadalydan|9-C-|»
| Build 4022.27 (Loaded) ~| <7 & E H2 <G| W5
i TRV E o S

|-unn<zx—<m-w11[+wﬂ

8.15. Now we want to login to the EtherCAT Master to view programming changes as they happen. Click the

login button or, if the toolbar is hidden, select “PLC > Login”

FILE EDIT VIEW PROJECT BUILD FBD/LD/L DEBUG TWINCAT TWINSAFE [PLC | TOOLS SCOPE  WINDOW  HELP
fe-o B o W X IAa] T - -] » Attach. + | - |Release -| | TwinCAT RT (64) -

i |Build 402227 (Loaded) -] sy ER | B | @ 0. | | <Local | - [pLct -l -2

;

S L|_

Solution Explorer X X Demo

| - ar e o0 4F 45 4% 40 W AT = o | o 3 BB A S
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8.16. This example will use the tag table view to modify tags values instead of modifying the values attached
to the function blocks so it is easier to see what is happening but either method of modifying the tags is
fine. Enter the values below as follows:

A value of TRUE for “Toggle”. This tells TwinCAT to run our ORF program.

A value of “16#2C0000AC” for Address. This is our wire break configuration address like before, but
this time with our updated write address, “AC”, which we calculated at the start of step 8.

A value of 1 for the “Run” tag. This tells the ME43 to execute the ORF

A value of “2#01110000” for the “Value” field. The bits which have been set as “1” are the Wire Break
configurations we want to set on the ME44. The right most bit is Wire Break 1. Here we are triggering
Wire Break on inputs 5, 6 and 7

A value of 1 for Length. This tells the ME43 that we are going to be writing 1 byte of data in our ORF

operation

ORF [Online] = > EeiN{eLINT]

Demo.PLC1.0RF

Expression Type Value ed value
@ Toggle BOOL FALSE
@ Address UDINT 1600000000 162C0000AC
+ @ AddressPir POINTER TO UDINT 16+0000000000000000
% Run USINT 0
+ @ RunPtr POINTER. TQ USINT 16#0000000000000000
& value UDINT | 1110000
+ #§ ValuePtr POINTER TO UDINT 16+0000000000000000
+ @ FB_EcCoESdoWrite_0 FE_EcCoESdoWrite
@ Timeout TIME T#500ms
# Error BOOL FALSE
@ Errorld UDINT 0
+ @ FB_EcCoESdoWrite_1 FE_EcCoESdoWrite
+ & FB_EcCoESdoRead_0 FB_EcCoESdoRead
@ Length UDINT 0
+ @ LengthPtr POINTER TO UDINT 16+0000000000000000
+ # FB_EcCoESdoWrite_2 FE_EcCoESdoWrite
+ @ FB_EcCoESdoWrite_3 FE_EcCoESdoWrite

8.17. All of our values are now ready. Click the “Write Values” button or “PLC > Write Values” to write the

prepared values to the EtherCAT Master device

TwinsaFd  PLC  JOOLS SCOPE  WINDOW  HELP
Release -| | TwinCAT RT (x64) -] - - RmerEEe

~i L - | m g v il v

| R ki —
Write values

111}
c
B

Demo
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8.18. Provided no errors occur we should see the “Value” row update to contain the wire break configuration

we had set before the write operation

ORF [Online] + > EeliR{ehiM 1] Demo
Expression Type Value Prepared value
# Toagle BOCL
@ Address UDINT 1652C0000AC
+ @ AddressPr POINTER TO UDINT 16#FFFFI0844B88C5E4
@ Run USINT 1
+ @ RunPtr POINTER TO USINT g
# Value LBINT
+ @ ValuePtr POINTER TO UDINT 16#FFFF90844888C710
* @ FB_EcCoESdowWrite_0 FB_FcCoESdoWrite
@ Timeout TIME T#500ms
# Error BOOL
@ Errorld UDINT 0
+ & FB_EcCoESdoWrite_1 FB_EcCoESdoWrite
+ & FB_EcCoESdoRead_0 FB_EcCoESdoRead
@ Length UDINT 1
*® & LengthPtr POINTER TO UDINT 16#FFFF30844B85AB30
+ & FB_EcCoESdoWrite_2 FB_EcCoESdoVrite
* @ FB_EcCoESdowWrite_3 FB_FcCoESdoWrite

8.19. We can check if the write was successful by examining the Wire Break Communicator The ME44
should have one error, indicating a Wire Break on inputs 5, 6 and 7

8Dl
Wire break on input 5, 6, 7

8.20. To perform another write operation simply change the value you want to write in the “Value” row, set
the toggle row to have a value of “TRUE” and then click the “Write values” button again to write the new
values to the EtherCAT Master
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Appendix-A: Links

1.

Birkert

1.1.
1.2.
1.3.
1.4.

15.

Burkert Communicator - https://www.burkert.com.au/en/type/8920

Burkert Home Page - https://www.burkert.com.au/en

ME43 - https://www.burkert.com.au/en/type/ME43

ME44 - https://www.burkert.com/en/Media/pIm/MAN/MA/MAME44-Manual-EU-
EN.pdf?id=MAN0000000000000001000359832EN-

ME23 Supplement to Operating Instructions -
https://www.burkert.com/en/Media/pIm/MAN/MA/MAME23-Supplement-EU-
EN.pdf?id=MAN0000000000000001000234020ENF

Beckhoff

2.1.
2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

TwinCAT 3 Download - https://www.beckhoff.com/english.asp?twincat/twincat-3.htm

ADS Return Codes -
https://infosys.beckhoff.com/english.php?content=../content/1033/devicemanaqger/36028797393240971
.html&id=

Specifying Constant Number Formats -

https://infosys.beckhoff.com/english.php?content=../content/1033/tcplccontrol/html/tcplcctrl _constant n

umeric.htm&id=

CANopen over EtherCAT Interface -
https://infosys.beckhoff.com/english.php?content=../content/1033/ej110x-00xx/1036982411.htmI&id=
Acyclic Read Function Block -
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2 ethercat/56996235.html&
id=

Acyclic Write Function Block -
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2 ethercat/56999307.htm|&
id=

Device Description Catalogue -

https://infosys.beckhoff.com/english.php?content=../content/1033/fm33xx-b110-
xxxx/1036998411.html&id=

Tag Address Assignment -
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/18014401038842507.ht
ml&id=

Product Licensing -
http://download.beckhoff.com/download/Software/TwinCAT/TwinCAT3/FirstSteps/TC3_Mini_Booklet G
B.PDFE

2.10. Tag Display Mode Attribute -

https://infosys.beckhoff.com/english.php?content=../content/1033/tc3 plc_intro/2529633163.htm|&id=

2.11.1/0 Devices -

https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanager/basics/TcSysMagr
ConfiglO_Intro2.htm&id=
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https://www.burkert.com.au/en/type/8920
https://www.burkert.com.au/en
https://www.burkert.com.au/en/type/ME43
https://www.burkert.com/en/Media/plm/MAN/MA/MAME44-Manual-EU-EN.pdf?id=MAN0000000000000001000359832EN-
https://www.burkert.com/en/Media/plm/MAN/MA/MAME44-Manual-EU-EN.pdf?id=MAN0000000000000001000359832EN-
https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENF
https://www.burkert.com/en/Media/plm/MAN/MA/MAME23-Supplement-EU-EN.pdf?id=MAN0000000000000001000234020ENF
https://www.beckhoff.com/english.asp?twincat/twincat-3.htm
https://infosys.beckhoff.com/english.php?content=../content/1033/devicemanager/36028797393240971.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/devicemanager/36028797393240971.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplccontrol/html/tcplcctrl_constant_numeric.htm&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplccontrol/html/tcplcctrl_constant_numeric.htm&id
https://infosys.beckhoff.com/english.php?content=../content/1033/ej110x-00xx/1036982411.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56996235.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56996235.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56999307.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcplclib_tc2_ethercat/56999307.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/fm33xx-b110-xxxx/1036998411.html&id=
https://infosys.beckhoff.com/english.php?content=../content/1033/fm33xx-b110-xxxx/1036998411.html&id=
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/18014401038842507.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/18014401038842507.html&id
http://download.beckhoff.com/download/Software/TwinCAT/TwinCAT3/FirstSteps/TC3_Mini_Booklet_GB.PDF
http://download.beckhoff.com/download/Software/TwinCAT/TwinCAT3/FirstSteps/TC3_Mini_Booklet_GB.PDF
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_plc_intro/2529633163.html&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanager/basics/TcSysMgr_ConfigIO_Intro2.htm&id
https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanager/basics/TcSysMgr_ConfigIO_Intro2.htm&id

Appendix B — Online Device Description Installation

The following steps outline how to download the device description from an online device rather than specifying a
hardware description file. Note that it is preferred the hardware description file is used rather than an online
download from a device due to the limitation described above in step 3

1. With a project open navigate to “Project > 1/0”, right click on “Devices” and click “Scan”

Solution Explorer > o x
@ o-a@| & -
Search Solution Explorer (Ctrl+;) P -

Bmlemo’ (1 project)

‘O Add New Item.., Ins
‘a  Add Existing ltem... Shift+Alt+ A
| Export EAP Config File
“':( Scan I
1 Paste Ctrl+V
Paste with Links

2. Click “OK” on the dialogue box which appears

Microsoft Visual Studie *

HINT: Mot all types of devices can be found automatically

Cancel

3. Wait for the scan to complete. Tick the checkbox next to the devices you wish to add and then click “OK”

1 new I/0 devices found x
evice 2 [EtherCaT]  [Ethemet [TwinCaAT-Intel PCI Ethemet Adapter [Gigab) I ok, l
Cancel
Select Al
Unzelect All
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4. Click “Yes” to scan for boxes

Microsoft Visual Studio

Scan for boxes

If no device description file has been installed TwinCAT will fail to recognise the device and should display a

prompt asking if the user wants to download an online description from the device. To download the online
description file click “Yes”

TwinCAT XAE

Mew device type found [ME3 - 'MEXZ'.
Vendorld 0533 ProductCode Oxfdf3 RevisionNo 0x10002

Use available online description instead [YES) or by to load appropriate descriptions from the web

[ &pply to &l Online ES| Update [wWeb access required)...

Click “Yes” to activate Free Run and bring the device online

Microsoft Visual Studio

0 Activate Free Run

Yes No

The device information should now be loaded and the device recognisable. We can confirm this by checking
the box has been added in our solution explorer on the left of the screen

Solution Explorer

CIE
Search Solution Explorer (Ctrl+;) P~

2 gt Qemo' (1 project)
b SYSTEM

MOTION

SAFETY
B

o+ Image
jg Image-Info
2 SyncUnits
Inputs
B Outputs
InfoData
7 Box 1 (MEX3)
1. =PDO
& 1. R<PDO
3 WcState
& InfoData

3
|3
3
[
4

mo Vappings
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Appendix C — Uninstall TwinCAT EtherCAT Driver

For functionality reasons you may wish to uninstall the TwinCAT driver which is installed onto the Ethernet
Adapter while using TwinCAT. Note that the TwinCAT driver is required to be installed while using TwinCAT and,

if uninstalled, will have to be reinstalled the next time TwinCAT is used

1. Right click on the Start menu and select “Device Manager”

Apps and Features
Mobility Centre
Por ptions

Event Viewer

Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager

Settings

File Explorer

Search

2. Expand “Computer > Network adapters” and find the adapter with the name “TwinCAT". Right click on this

adapter and select “Update driver”

% Device Manager - m} x
File Action View Help
e DB HEIP EX®

v :.‘.-_ MickBurkertLaptep =

outputs
3 Batteries
| Biometric devices
) Bluetooth
@ Cameras
I? CAN-Hardware
E Computer
e Dizk drives
& Display adaptors
* Firmware
Human Interface Devices
=@ |DE ATA/ATAPI controllers
Keyboards
[ Memory technology devices
g Mice and other pointing devices
1 ioni

~ [ Network adapters
iy M annect Secure Mobility Client Virtual Minipert Adapter for Windows xB4
Qual Band Wireless-AC 8260

[ ntel(B
tel PCI Ethernet Adapter (Gigabi
= gy % Host-Only Ethernet Adapter Update driver

& VMware Virtual Ethernet Adapter for Viinet Disable device

I VMware Virtual Ethernet Adapter for Viinet Uninstall device
7 WAN Miniport (IKEv2)
5 WAN Mininar (1P Scan for hardware changes v

Uninstalls the driver for the selected device. .
Properties
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3. Select “Browse my computer for driver software”

l Update Drivers - Intel(R) Ethernet Connection 1219-LM

How do you want to search for drivers?

- Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software for
your device, unless you've disabled this feature in your device installation settings.

- Browse my computer for driver software
Locate and install driver software manually.

Cancel

4. Select “Let me pick from a list of available drivers on my computer”

« [ Update Drivers - Intel(R) Ethernet Connection 1219-LM

Browse for drivers on your computer

Search for drivers in this location:

\Nicholas Everton\Documents| - Browse...

Include subfolders

- Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the same
category as the device.

Cancel
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5. Alist of compatible hardware drivers should be shown on the next screen. Select the driver you wish install
to use with the Ethernet adapter. It is normally best to pick the driver with the latest version for the best

compatibility. Select the driver and click “Next”

« 0 Update Drivers - Intel(R) Ethernet Connection 1219-LM

Select the device driver you want to install for this hardware.

‘ Select the manufacturer and model of your hardware device and then click Next. If you havea
disk that contains the driver that you want to install, click Have Disk.

Show compatible hardware

Model
|=JIntel(R) Ethernet Connection 1219-LM
Q Intel(R) Ethernet Connection 1219-LM Version: 12.13.17.7 [13/08/2015]

. Intel(R) Ethernet Connection 1219-LM Version: 12.17.10.6 [3/04/2018]
| =4 TwinCAT-Intel PCI Ethernet Adapter (Gigabit) v

[ This driver is digitally signed. Have Disk..
gitally sig

Tell me why driver signing is important

6. Wait for the driver installation to complete

B Update Drivers - Intel(R) Ethernet Connection 1219-LM

Installing drivers...

7. Click “Close”

B Update Drivers - Intel(R) Ethernet Connection 1219-LM
Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

. Intel(R) Ethernet Connection 1219-LM
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8. Check the list of “Network adapters” again. The Ethernet adapter should now have reverted to its normal

state with the TwinCAT driver removed
& Device Manager - O X

File Action View Help
bk d B EX®

v A NickBurkertLaptop )
> udio Inputs and outputs
» a Batteries
> | Biometric devices
9 Bluetooth
» Q Cameras
P CAN-Hardware
» ! Computer
w= Disk drives
» I Display adaptors
' Firmware
> #A Human Interface Devices
“®i |DE ATA/ATAPI controllers
> Keyboards
L1 Memory technology devices

> . Mice and other pointing devices
> | i

Manitors
~ ? Network adapters
CO Any! nne

) 5]

7 Intel(R) Ethernet Connection 1219-LM
- OX MO ONTy =) gaT=) T T8} ]

Secure Mobility Client Virtual Miniport Adapter for Windows x64

? VMware Virtual Ethernet Adapter for VMnet1
? VMware Virtual Ethernet Adapter for VMnet8
P WAN Miniport (IKEv2)

B AN AN Mininart D)
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