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Open New Project BECKHOFF

» Use the TwinCAT icon in the system tray, and select
TwinCAT XAE

= Note: Pressing 'Alt' and '+' on the keyboard will also
open the menu

) About TwinCAT...
| @@ TwinCAT XAE (S 2010

Tools 4

Fouter k

Systermn 3




Open New Project BECKHOFF

* From the 'File' menu, select 'New' and then 'Project’

m Microsoft Visual Studic (Administrator)
| FILE | EDIT VIEW DEBUG TWINCAT PLC TEAM TOOLS TEST SCOPE ANALYZE WINDC

Wew » [ B Project.. Ctel Shift+N
Open * | ‘@ Web Site... Shift«Alt+ N
Close Tm Team Project...
Close Solution ‘D) File.. Ctrl+N
Save Selected Kermrs Ctrl+5 Project From Existing Code...
Save Selected fremsz As... .

g Save Al Ctrl+Shift+S

Export Template..

Source Control 3
Page Setup...

Print... Ctrl+P
Account Settings...

Recent Files 3

Recent Projects and Solutions k

B Ei Alt+F4




Open New Project BECKHOFF

= Click 'OK' to create the project with the existing name

e ey [

¥ Recent |.NEF Framework 4.5 'i Sort by I Default ‘i i=|| Search Installed Templates (Ctrl+ O =

4 Installed

E TwinCAT XAE Project (XML format)  TwinCAT Project Type: TwinCAT Project

4 Templates TwinCAT XAE SystemManager
Yisual Basic Configuration

Visual C#

Visual C++

Yisual F#

SQL Server

Python

Typebeript

Other Project Types

TwinCAT Measurement

TwinCAT Project

Samples

b Online Click here to go online and find templates.

Mame: | TwinCAT Project |

Location: Ic:\users\brianm\ducuments\visual studic 20134 Projects v| | Browse..

Solution name: TwinCAT Project Create directory for solution
[] Add to source control
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Scan Hardware BECKHOFF

= TwinCAT must be in 'Config Mode' to be able to scan the
/O devices

* From the "TwinCAT' menu, select
'Restart TwinCAT (Config Mode)'
= Confirm the prompt by clicking on 'OK"

[ TwinCaT [ PLE Tools  Scope ifind awy Help
g2 Activate Configuration

S Restart TainCAT Systern

|ﬂ Restart TorinCAT (Config hMode) I
b Microsoft Visual Studio

“ Sran
(& Toggle Free Run State -
Iel Festart TwinCAT Systern in Config Mode

gd”  Show Online Data
o shione Sub ez

o Securiby Management..,
kil & K Cancel

E
RES

Sccess Bus Coupler/TP Link Register..
Update Firrmware/EEPROM 3

Showe Realtirme Ethernet Compatible Devices...

EtherCAT Dewvices 3
Ahout TwinCaT



Scan Hardware BECKHOFF

= The TwinCAT icon should now be Blue




Scan Hardware BECKHOFF

» Right-click on 'Devices and select 'Scan’

| Solution Explorer
@ o- @ &=

| .
| Search Solution Explorer (Ctri+:)

I fa] Solution 'TwinCAT Project’ (1 project)
4 ol TwinCAT Project
b @l SYSTEM
= MOTION

PLC

ﬁ! Mappings | [0 Add Mew ltemn..
‘0 Add Bdsting ltem... Shift+Alt+A

Export EAP Config File
W, SCan
p

Paste Ctri+V

Paste with Links




Scan Hardware

BECKHOFF

» Confirm the prompt with 'OK

kdicraosaft Yisual Studio

HIMT: Mot all types of devices can be found autormatically

=

)4

Cancel




Scan Hardware BECKHOFF

= Remove all check marks except for '‘Device 1
(EtherCAT)' and click 'OK"

5 pew LD devices found

Epevice 1 ([EtharCAT)

0] 4
[]Device 2 [EtherCAT Automation Protocal]  [Local Area Connection [TwinCAT - ntel P
[ Device 4 [EtherCAT)  [Local Area Connection 4 [TwinCAT ntel PCI Ethernet] Lancel
[]Device 3 [USE)

| Device 5 [NOW-DP-Rak)
Select Al

IE kg

Unzelect Al




Scan Hardware BECKHOFF

= Click 'Yes' to scan for boxes outside of the PC, that are
connected to the 'Devices' from the previous screen

Microsaft Visual Studio =3

l:gl Scan for boxes

Wes

=
(]




Scan Hardware BECKHOFF

= Click 'Yes' to scan for the motors

Micrazaft Yisual Studio X

25000 or ELT 2] dewices are found, Scan motors?
It rnight take a long tirme,

In case of 225000, be sure to hawve motors connected with the power supply X010,

IMFO: the data of the unsuitable motors will MOT be loaded automatically, You
can go to 'Motor and Feedback’ to use 'Force’ fuction to load the data after your
scan or select the motar,

Yes l | Mo

» Note: This will only function on motors that have their
nameplate data stored in the EEPROM of the motor.



Scan Hardware BECKHOFF

= Click 'Yes'

i "~ .| EtherCAT drive(s) added. Append linked axis to MC (Yes) or CHC (Mo}
€Y' Configuration

l | Cancel




Scan Hardware

BECKHOFF

= Click 'Yes'

Microsoft Vizual Studio

l:el Activate Free Run

|

]|

Mo
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Add PLC BECKHOFF

» Right-click on the 'PLC' component and select 'Add New
Item'

Solution Explorer
; Solution "TwinCAT Projectl’ (1 project)
4 | TwinCAT Prajectl
- SYSTEM

[T

PLC!
B SAFE {5 Add MewTtem.., Ctel+ Shift +4,
l=a] Add BExsting tem.., Shift+Alt+4

2
4 F 1o
, L[ Gy Paste Chrl +4/
i ﬁﬂr‘\é Paste wth Links

I%g Irmport PLCopenXhiiL...



Add PLC BECKHOFF

= With 'Standard PLC Project' selected
= Click 'Add'

Aeddl Mew Teerr - TwinCAT Projectl ?
Installed Templates Sort by | Default - Search listalled Tefralates 2|
T Type: Plc Templat
ﬂ Standard PLC Project Plc Terriplates LSS
Creates a new TuwinCAT PLC project
I containing a task and a prograrm,
m Empty PLC Project Pl Ternplates
Mame: TestPLC
Location: Chlsers\Administrator\Documents\yisual Studio 2010%Projects\ Twin CAT Projectl\TninCAT Praoj | Erowse..
Add
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Declare Global Variables BECKHOFF

= Click on the "Triangle' to expand the PLC Project

Salution Explarer

; solution "TwinCAT Projectl’ (1 project)

Solution Explorer 4 Hj TwinCAT Projectl

i) (L SYSTEM
[ hACTION
; Solution TwinCAT Project]’ (1 project) 3 pLe
4
4 Hj TwwinCAT Projectl .T pLC
4 £3
SYSTERA
% MOTION 4 I-IJ TestPLC F'rn:u_|E|:t
! 3 pic [ External Types
]
| References
p . ] TestPLC 5 DUT
3
HJ TestPLL F'rD_]EEt — Gy
3
. TestF‘LCInstance j POL
? [ 3
[0 SAFETY =5 VISU
3
C++
) %L”O } H'lf—l PlcTask (PlcTask)
q}% D TestPLC Instance
eices =
h SAFETY
ﬁ". kMappings c
-~ fud L+ +
& o
b L Devices

ﬁt. Mappings



Declare Global Variables BECKHOFF

» Right-Click on the 'GVLs' folder and select 'Add' then
select 'Global Variable List'

Salution Explorer
; Solution TwinCAT Project]’ (1 project)
4 i TwinCAT Projectl
> 1l SYSTEM
= MOTION
4 PLC
p TestPLC
a L—:j TestPLC Project
[ External Types
o] Feferences

Parameter List.,,

Tewxt List...

Existing Iterm... Shift+A+4,
Mews Folder

f 'i Ml T
|__j G"u"L_ﬂ. 3
3 Pou Add | E poU..
T;ETS# [ ImportPLCobenXML... B POU for implicit chacks...
ks H= |:. &r’
[ TestpLC [#8  Export PLCopenyML.. ¢ DuT.
0 SAFETY £ Cut Chrl+3 @ Global Variahle List..,
EHE** e e s B Eaaiacca 4 T-.L
“ @UO ¥ Delete Del &) Visualization...
b M Devices Bl Visualization M
i isualization Manager...
ﬁi- Mappings Renarme . 49
iz Properties Alt+Enter = ImageFool.i
| =2 Interface...
@
L
|

Existing Folder Content...



Declare Global Variables BECKHOFF

* Provide a unigue name
= GVL_IO
= Click 'Open’

Add Glabal Wariahle List

@ Create anew global variable list

Marne:
Gl I

[ Qpen ]| iZancel




Declare Global Variables BECKHOFF

* Type in the following, in between VAR GLOBAL and
END VAR

= Switch at %l* : bool;
= Light at %Q* : bool;

* When typing in the variables the KEYWORDS will be
read to warn that they are not allowed to be used as
variable names.

VAR GLOBAL
switch AT %I* : BOOL;
Light AT %0* : BOOL;
EHD VAR

= W M



Declare Global Variables BECKHOFF

= From the 'Build' menu select 'Rebuild Solution'

Build | Debug  TwinCAT  Twin®AFE PLC  Tools
Build Solution Ztrl + Ehift+B
Rebuild Solution
Clean Solution
(25  Build TestPLC
Rebuild TestPLC
Clean Selection
Batch Build...

Configuration Manager...

Check all objects [TestPLC]
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Write Code

BECKHOFF

= Click on the Triangle next to POUs to
expand it

* Double-Click on 'MAIN' to open it

MAIN &= X GVL IO

* PROGRAM MAIN
° VAR
° END_VAR

Wl Solution Explorer

@l eo-2am & -
Search Solution Explorer (Ctrl+;)

fa] Solution ‘TwinCAT Project’ {1 project)
4 o TwinCAT Project
b @ SYSTEM
b MOTION
4 [ pLC
4 5T TestPLC
4 gZ] TestPLC Project
b [ Bxternal Types
[+ 3] References
[ DUTs
4 [[Z GVls
&P GVLIO
4 [ POUs
5 MAN (PRG
[J VIsUs
[ Ej PlcTask (PlcTask)
E_:’g TestPLC.trnc
4 @TestPLCInstance
4 PlcTask Inputs
# GVL_IO.5witch
4 [ PlcTask Outputs
E- GVL_IO.Light



Write Code BECKHOFF

= Light := Switch;
= Light is assinged a value of Switch

wane = x R
" PROGRAM MAIN

VAR
° END_VAR

1 Light := Switch;

= Hint: CTRL + SPACE
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Check Code BECKHOFF

= From the Build menu, select Rebuild Solution

BUILD: | DEBUG  TWINCAT PLC TEAM  TOOLS
¥  Build Selution Ctrl+Shift+B
Rebuild Soluticn
Clean Solution

Run Code Analysis on Solution Alt+F11

Build TestPLLC
Rebuild TestPLC

Fe

Clean Selection

Batch Build...

Configuration Manager...

Check all objects [TestPLC]
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Link Variables BECKHOFF

= Double click on GVL_[0.Switch to open the Variable
window.

= Double Click on it again to open the Attach Variable Dialog

o E'TEEIF'LC Instance
F PlcTask Inpu
4 [ PlcTask Outpu
B+ GVL_IO.Light



Link Variables

BECKHOFF

= Select the first Input under the EL1008 and click 'OK"

"

Attach Variable GVL 10.5witch (Input)

2

Search: Ei'i EIDE

I'_‘:x}ﬁvc": 1L."II:I
=75 Devices

B8 Device 1 [EtherCaT)

-2 Tem B [EL1008)
----- #1 [0S

E
E
E
----- F# Input >
E
E
E

----- #1 WiState

4 137,00 81T [0.1
I 137.1, BIT [0.1]
% 137.2, BIT [0.1]
I 137.3, BIT [0.1]
1137 4, BIT [0.1]
I 137 5, BIT [0.1]
I 137.6, BIT [0.1]
% 137.7, BIT [0.1]
> 116225 BIT [0.1]

----- #| InputToggle = [<1524.5 BIT [0.1]

Show W ariables

@ Unuzed

1 Uszed and unuszed

[ Exelude dizabled

(V| Exclude other Devices
[¥] Exclude same Image
[E| 5how Toaltips

] Sort by Address

Show Yanable Types
[ Matching Type
[¥] Matching Size
] &l Types

Array Mode

Offzets

[ Continuous
[| Show Dialag
Yariable Mame

[ | Hand aver
Take ower

Cancel J [ I,




Link Variables BECKHOFF

* Double click on GVL_IO.Light to open the Variable window.
= Double Click on it again to open the Attach Variable Dialog

4 [g§| TestPLC Instance

r PlcTask Inpu
=1 GVL_IO.Switch
4 [ PlcTask Qutpu

= GVL_IO.Light




Link Variables

BECKHOFF

» [ocate and select the first Output under the EL2008

i .l
i Attach Variable GVL IO.Light [Output) S|
S EL200a El Show Yariables
- @ Unused
=i J;ID . " Uzed and unuzsed
=% Devices || Exclude disabled

45 Device 1 [EtherCAT)

B3 Tem? ([EL2005] (V| Exclude other Devices

_____ MGt > 015944 BIT (01] [¥] Exclude same Image
; - .
----- B Output > G 15945 BIT [01] 8| Show Tooltips
----- - Output > 015946 BIT [01] [ ] Sart by Address
----- - Output > 015947 BIT [01] ;
Show Yariable T
..... B~ Output > 0% 1595.0,BIT [0.1] __IE'W S
----- B Output > 0% 15951, BIT [0.1] I Matching Type
----- B~ Output > Q15952 BIT [01] (V| Matching Size
----- E- Output > 015953, BIT [01] ] &l Types
Array Mode
Offzets
[ Continuous
[| Show Dialag
Warigble Marme
[ | Hand aver
Take over

Cancel J [ k.
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Activate Configuration BECKHOFF

* From the TwinCAT menu, select Activate Configuration

| TWINCAT | PLC TEAM TOOLS TEST SCOPE /

f:  Activate Configuration

£ Restart TwinCAT Systemn

!'! Restart TwinCAT (Config Mode)
# Reload Devices



Activate Configuration

BECKHOFF

= Click 'OK' to ackowledge that the files in the Boot folder will

be replaced/updated.

Microsoft Visual Studio

'I Activate Configuration

fe 10ld Configurations will be overwritten!)

| ok || cancl

|

= Click 'OK' to restart TwinCAT in Run Mode

Microsoft Visual Studio 22

QK | | Cancel




Getting Started

1.
2.
3.
4.
5.
6.
/.
8.
9

Open New Project

Scan Hardware

Add PLC

Declare Global Variables
Write Code

Check Code

Link Variables

Activate Configuration

. Load PLC Code

10. Test

BECKHOFF



Load PLC Code

BECKHOFF

* From the PLC menu select Login

| PLC |

LR R

TEAM  TOOLS  TEST

Windows

Vicualization 5tyles Repositony...
Library Repository...

Legin

Stop

Logout

SCOPE

AMALYZE

WINDOW

¥




Load PLC Code BECKHOFF

= Click 'Yes' to create the PLC Run-Time and load your code.

TwinCAT PLC Control 22

Application 'Port_851' does not exist on device TwinCAT . Device', Do you want to
create it and proceed with download?

=




Load PLC Code BECKHOFF

= From the PLC menu select Start

| PLC | TEAM TOOLS TEST SCOPE ANALYZE WINDOW
Windows k

Visualization 5tyles Repositony..,

B &

Library Repository...

Login

P Start F5
Stop Shift+F5

{a Logout
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Test BECKHOFF

= When the button is pressed, the variables should toggle
and the LED should turn on

* Lightf¥H = Switch[ZI=[RETURN

TwinCAT Project MAIN [Online] = > geiSgled{ely17,1|

TwinCAT_Device.TestPLCL.MAIN

* LightiEINEN := Switch BV RETURN|



BECKHOFF

Beckhoff Automation GmbH & Co. KG

Headquarters Phone: +49 5246 963-0
Huelshorstweg 20 Fax: +49 5246 963-198
33415 Verl E-Mail: info@beckhoff.com
Germany Web: www.beckhoff.com

© Beckhoff Automation GmbH & Co. KG
All images are protected by copyright. The use and transfer to third parties is not permitted.

Beckhoff®, TWinCAT®, EtherCAT®, Safety over EtherCAT®, TWinSAFE®, XFC® and XTS® are registered
trademarks of and licensed by Beckhoff Automation GmbH. Other designations used in this presentation may
be trademarks whose use by third parties for their own purposes could violate the rights of the owners.

The information provided in this presentation contains merely general descriptions or characteristics of
performance which in case of actual application do not always apply as described or which may change as a
result of further development of the products. An obligation to provide the respective characteristics shall only
exist if expressively agreed in the terms of contract.



Kontakt BECKHOFF

Beckhoff Automation GmbH & Co. KG

Unternehmenszentrale Telefon: +49 5246 963-0
Hulshorstweg 20 Fax: +49 5246 963-198
33415 Verl E-Mail: info@beckhoff.de
Deutschland Web: www.beckhoff.de

© Beckhoff Automation GmbH & Co. KG
Alle Bilder sind urheberrechtlich geschutzt. Die Weitergabe und Nutzung durch Dritte ist nicht gestattet.

Beckhoff®, TwWinCAT®, EtherCAT®, Safety over EtherCAT®, TWinSAFE®, XFC® und XTS® sind eingetragene
und lizenzierte Marken der Beckhoff Automation GmbH. Die Verwendung anderer in dieser Prasentation
enthaltenen Marken oder Kennzeichen durch Dritte kann zu einer Verletzung von Rechten der Inhaber der
entsprechenden Kennzeichen fihren.

Die Informationen in dieser Prasentation enthalten lediglich allgemeine Beschreibungen bzw.
Leistungsmerkmale, welche im konkreten Anwendungsfall nicht immer in der beschriebenen Form zutreffen
bzw. welche sich durch Weiterentwicklung der Produkte andern konnen. Die gewlunschten Leistungsmerkmale
sind nur dann verbindlich, wenn sie bei Vertragsabschluss ausdrtcklich vereinbart werden.



