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1 Components/Software used

Type/Name Version Software/Firmware Date of manufacture
CPX-F37 Rev 06
BECKHOFF CX9020
TwinCat XAE (2010) 3.1.4018
Table 1.1: 1  Components/Software used
1.1 The configuration is tested on above hardware and software.

As the hardware is tested on above hardware and software, the demonstration will certainly work on this
combination. This does not mean that this application note does not work on other combination, but that small
differences can be present in certain other versions of the hardware and software.




Introduction

2 Introduction

2.1 First we need to start a new Twincat 3 project.
2.1.1 Opening a new project in Twincat 3

[ e

File RECEAVio Debug TwinCAT PLC Tools Scope Window Help
New » | & Project.. Ctrl+Shift=N | % | || A ES Bl
Open LA ) b Site... Shift+Alt+N 4—4 sl Q Q -
Close A €. Ctri+N

Close Solution

Save Selected ltems Ctrl+S . ®
Save Selected Items As... TW I n ‘ A I V!I‘SIOII3
The hnology

- N

@ saveAl Ctrl+Shift+S dows Control and
Export Template...

]  Page Setup...

3 Get Started
o Print.., Ctrl+P O r J New TwinCAT Project... e Beckhoff News
Recent Files > . New Measurement Project...
Recent Projects and Solutions »
: E] New Project...
Exit Alt+F4

@ Open Project...

Recent Projects

& b37

2.1.2 Selecting a name and project type

e ] |

New Project r -
mﬂ' Framework 4 - ] Sort by: [Default | Search Installed Templates P |
Installed Templates T TwinCAT Proiect
_ E TwinCAT XAE Project (XML format) TwinCAT Project ype: TwintAl Frope
Other Project Types TwinCAT XAE SystemManager
TwinCAT Measurement Configuration
TwinCAT Project
Online Templates
|
|
|
|
|
|
|
| MName: Appnote-FB37|
Location: ChUsers\user\DocumentstVisual Studio 2010\Projects - I
Solution name: Appnote-FB37 Create directory for solution
o
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Assembly

3 Assembly

3.1 Connect your PC to your PLC.

Application Note — QuickStart CPX-FB37 (Ethercat) on Twincat 3 - 1.10 Page 7 of 16



Setting up the software for usage of the FB37 EtherCAT module.

4 Setting up the software for usage of the FB37 EtherCAT module.

4.1 Configuration Mode
To add or remove hardware, the Beckhoff PLC needs to be put in configuration mode.

411 Connecting to the correct PLC

. \ . General |Seﬂings | Data Types | Interfaces I Functions|
I,; Solution 'Appnote-FB37' (1 project)
4 “_I Appnote-FB37
4 ﬂ SYSTEM o TwinCAT System Manager
MOTION @ v3.1 (Buid 4103)
PLC
SAFETY .
[ c-+ 3.1 [Build 4018.26)
4 Fvo
% Devices Copyright BECKHOFF © 1996-2014
& Mappings hittp://www beckhoff. com

Search for the PLC using the Search Ethernet buttor.

-

.
Choose Target System u
Eln- --Local---  [192.168.227. . [ Ok, ]
----- 2] C<211000 [5.3316.1.1.1)

L CH-29464E [5.41.70.78.1.1) | Cancel |
ﬂ| Search [Ethemet). .. |

Search [Fieldbus)...

| Set az Default

Connection Timeout [£): 5 =
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Setting up the software for usage of the FB37 EtherCAT module.

By doing a broadcast search, every connectable device in the same network will be found the default password
for most BeckHoff PLC’s is “1”

17 Add Route Dialog |\ =
Enter Host Name / [P: Refresh Slalo Broadcast Search
Host Mame Cornected  Addiess AMS Metld TwinCAT 08 Yersion Comment
(Cx-29464E b4 192168.0.119  5.41.70.78.1.1 314018 “win CE [7.0) r
Logen Information
ﬁ%& Enter a user name and password that is valid for the
g remote system.
User name: Administrator
Password: A ‘.
A 1 | b Encrypt Password (TwinCAT 3 only)
Route Mame (T arget]: C-294B4E Route Mame [Remate]: “wN-FEELRILNUGT
AmsMetld 541707811 Target Foute Remate Route
Transport Type: TCP_IP = ‘:-F'm|act ‘:'NDHE
@) Stahic @) Stahic
Address Infor 192168.0.118 © Temporaw © Temporaw
() HostMame @) IP Address
Connection Timeout [s) 5 =
Add Route ] [ Close

4.1.2 Set the PLC in Configuration mode

Window Help
~| | TwinCATRT (x36) -
‘H|HH 1 02 @lfgﬂﬂ'.‘_HﬂLucaI}

e

Microsoft Visual Studic (|
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Setting up the software for usage of the FB37 EtherCAT module.

4.2 Scan for 1/0 devices

When in configuration mode, you are now able to scan for other devices.

Appnote-FB37 -

File Edit WView Project Build Debug TwinCAT PLC Tools Scops
@'J'ﬁlﬂﬁ|ﬁ—éi~.|ﬂvﬁv§|'@|k Release
4 Ay mElF=iEtz=0 | &

Solution Explorer * 0 x
=

m Solution 'Appnote-FB3T7' (1 project)
4 :I Appnote-FB37
5 @ SYSTEM
MOTION
PLC

) SAFETY

& Ma| 1 Add New Item... Ctrl+ Shift+A
2 Add Existing Item... Shift+Alt+A

Export EAP Config File

X son o —

1L Paste Ctrl+Y
Paste with Links

4.2.1 We only need to scan for EtherCat devices
But it can do no harm to scan for all device types.

-
3 new [/O devices found

Device 1 [EtherCAT)
[ Device 2 [EtherCAT Autamation Pratocal)  [FECT]
[|Device 3 [MOV-DP-Ram) Cancel

0

Select Al

11 i)

Unzelect Al

Page 10 of 16 Application Note — QuickStart CPX-FB37 (Ethercat) on Twincat 3 -1.10



Setting up the software for usage of the FB37 EtherCAT module.

4.2.2 To Find new connected devices, scan for Boxes

i Y
Microsoft Visual Studia b eo ]
Scan for boxes
i Yes i | Mo
. |

4.2.3 The FB37 and its modules is automatically detected

"_l

= /'O

4 "L Devices

4 = Devicel (EtherCAT)
8 Image

|

j: Image-Info
# Synclnits
Inputs

B Cutputs
& InfoData

I#_Term 1 (EK1200)

[ Box 3 (CPX-FB37) |

=l Module 2 (8DI [&DI])

v el Module 3 (8D0O [8DO])
i Ol WceState

B ! InfoData

R

9

4.2.4 Now we need to activate the configuration in the PLC

Application Note — QuickStart CPX-FB37 (Ethercat) on Twincat 3 —1.10
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Setting up the software for usage of the FB37 EtherCAT module.

The values for the remote modules will only be updated after Linking them in your project.

L B
Microsoft Visual Studio [

. Device 'Device 1 (EtherCAT) needs sync master (at least one variable
Jl\ linked to a task variable)

4.3 Creating a PLC program

Solution Explorer v [ X § Appnote-FB37 X _
I} Version (Target) | Ple Settings

,:; Solution 'Appnote-FB37' (1 project)
4 ull Appnote-FB37

> |l SYSTEM e TwinCAT System Manager
o MOTION ' v3.1 (Buid 4103)
pl i
< 5] Add NewItem... Chrl+Shift+ A TwinCAT PLC Server
[ ¢ [l Add Existing Ttem... Shift+Alt+ A
a W e : o
4 i L Paste ikt Copyright BECKHOFF © 1996-2014

. Paste with Links hittp/fwwrw beckhoff com

@ Import PLCopenXML...
=% Irmage-Info

> 2 SyncUnits

> Inputs

- [ Outputs

[ InfoData

> |§ Term1 (EK1200)

4 [i}¥ Box3 (CPX-FB3T)

> |l Medule 2 (38D1 [8DI])

> |iba Medule 3 (8DO [8DO])
[ WeState

> [H InfoData

7, Mappings MNumber Project

43.1 Name your PLC software

.
Add New Item - Appnote-FB37 [ 9 [
Installed Templates Sort by: Search Installed Templates o

Plc Templates| Type: Plc T ot
\ Standard PLC Project Plc Templates ype: Fle Templates
Online Templates Creates a new TwinCAT PLC project
T containing a task and a program.
L | Empty PLC Project Plc Templates
Name: Untitledl I
Location: CUserstuser\ DocumentstVisual Studio 2010\Projects\Appnote-FB37\Appnote-FB37\ -
=
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Setting up the software for usage of the FB37 EtherCAT module.

4.3.2 Create some variables to match the datatype to control

In our example we want to control or read inputs. An input is either true or false and for this we use the BOOL
datatype. This can be done in a local pogram or global variable list.

Appnote-FB37 -
File Edit VYiew Project Build Debug TwinCAT PLC Tools Scope Window Help

P S A % G2 B9 - - BB B [Release -| | TwinCAT CE7 (ARMVT)  ~

=
Unitiear 13> s dl=E==0lsua|00 ix@A2KG[w
Solution Explorer ¥ QORI Appnote-FB37
1| PROGRAM MRIN
all Appnote-FB37 N
‘ ':i HPPST;EM 3 input0 AT $1* :BOOL;
MOTION b 4 gutput AT %Q* :BOOL;
— 5 END VAR
4 @rc 6 -

P Untitled1
> [ External Types
»  [+3] References
[ DUTs .
3 GVLs

4 | POUs
o [Z] MAIN (PRG)
3 VISUs

5 H':';j PlcTask (PlcTask)
23 Untitledl tme
@ Untitledl Instance

m

4.4 We now need to build the solution to update all items on the PLC

'ﬂppmt&FBE?—
File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
P S Build Solution Ctrl+Shift+B | +||TwinCAT CE7 (ARMVT)  ~|| (&

© Untitledl Rebuild Solution EvRv I - AL N G

Clean Solution
: IN® >
Build Appnote-FB37 VATH
Rebuild Appnote-FB37 VAR
Clean Selection input0 AT %I* :BOOL;

gutput AT £Q* :BOOL;
END VAR

Selution Explorer

Wk

Batch Build...

ay

Configuration Manager...

> [ External Types

» [+ References
Cd DUTs L
[ GVLs

4 |7 POUs

5] MAIN (PRG)

[ vIsUs

s H'B;:I PlcTask (PlcTazk)
23 Untitledl tmc

@ Untitledl Instance

m
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Setting up the software for usage of the FB37 EtherCAT module.

4.4.1

Linking the variables to the hardware

After building our solution, we can now see our variables as linkable items.

.
)

Follow the following steps to do the actual linking of the inputO.

2 ail Appnote-FB37
> @l sYsTEM

g Untitled]

[ DUTs
3 GVLs
4 [ POUs
am
[ VIsUs
> G PlcTa
23 Untitl
4 [T Untitledl
PicTa
..
W PlcTa
B M
SAFETY
[ c++
s FHuvo
& 2 Devices

PLC

]

|

Untitledl

==| Untitledl Project
L External Types
«a] References
d DUTs

L GVLs

[ TE
>

=

4 |y POlUs

i&] MAIN (PRG)
3 VISUs
s H"_";j PlcTask (PlcTask)
25 Untitled] tme

Untitledl Instance

a4 1 PlcTask Inputs

4 W PlcTask Qutputs

# MAIMN.inputd

B MAIN.output

od) Solution *Appnote-FB37' (1 project)

Project

> [ Extemal Types
> [ References

AIN (PRG)

sk (PlcTask)
edl.tmc
Instance
sk Inputs
1AIN.inputd
sk Outputs
1AIN. output

4 = Device 1 (EtherCAT)

Page 14 of 16

o VI Appnote FB3T X

W | e MAINinput0
Type BOOL
Group. PlcTask Inputs Size. 10
Address: 537428 (2x83354) User ID 0
Comment:
ADS Irfo Port: 350, IGrp: 1010010, I0ffs: GxB0083354, Len: 1
Symbol Ifo:  Port: 851, MAINinputl’
Full Name:  TIPC Urtilled"Urtitled T InstanceFlcTask Inputs MAIN inputd

Application Note — QuickStart CPX-FB37 (Ethercat) on Twincat 3 -1.10

[ & Attach Varizble MANnput (nput
J

Search:

=410

a8-2
=

£-%2, Devices
= Device 1 [EtherCAT)

Synclits
2 <defaul

= <unreferenceds

el WeState > {15260, BIT [01]

1 Input1 > BT[]
1 Input2 > X 392.BIT[01]
# Input3 > X 33BIT[0I]
#1 Inputd 5> 1X39.4,BIT[01]
#1 Inputh > 1X395.BIT[01]
# Inputé > X 396.BIT[01]
#1 lnput7 5 X 397,BIT[01]
1 WcStale > 115221, BIT [0.1]

# InputToggle > B<15241 BIT [01]

Show Varisbies
@ Unused
©) Used and wused
[ Exclude disabled
lude other Devices

lips
(] Sont by Address
Show Varisbie Types
[ Matching Type
Matching Size
] 40 Types:
Array Made

Offsets

[ Continuous
[ Show Dialog

Wariable Mame

[ Hand aver

Take over




Setting up the software for usage of the FB37 EtherCAT module.

Repeat this step for all your variables.

Appnote-FBIT x

Repeat the building of your solution

= Attach Varizble MAIN.ogfout (Output
Variable | Flags | Online
[ Solution *Appnote-FB37' (1 project) S
l Search
4 il Appnote-FB37 Name MAIN output _
> (@l svsTEm E: I
Type: BOOL -7 Devicss
evice 1 [EtherCAT) [ Exclude disabled
4 Group: Plc Task Outputs Size: 10 = pevice T Liher [¥] Exclude other Devices
titledl Address 537428 (x83355) Ueer D ) BIT [0.1] Exclude same Image:
5= Untitled] Project B Oupat > GX391.81T (01 [ Show Tooltips
3 External Types B DuputZ > OX32.BIT(0T] [ Sort by Address
I & References B Quput3 > OX 393617 [01]
Show Variable T
3 outs Comment - B Quiputd > OX394,BIT [01] IR e
[ GVLs B Dutputs > 0X 395 BIT[01] [ Matching Type
4 [ POUs B DulputB > OX336.BIT(07] [V Matching Size.
Bl MAN (RG) E B Quput7 > 0X 397,817 [01] [l Types
&
£ visus Aray Mode
g8 PicTask (PlcTask) A Offsets
28 UntitledLtmc [] Continuous
4« [E] Untitled Instance ADS Info Port: 350, 1Grp: Gx 1010010, IOs: Bx81083355, Len: 1 [ Show Dialog
4 [ PlcTaskInputs
Part: 851, MAIN output’
1 MAIN.inputd SymbolInfo: - Fer outp Variebls Name
T PlcTask Outputs Full Name. TIPC Unttled 1" Untiled 1 Instancs "Plo Task Outputs“MAIN.output [/ Hand over
B MAIN output Eosa
o ] @
4 Huwo —
4 *% Devices
4 = Devicel (FtherCAT)

File Edit View Project Build | Debug TwinCAT PLC Tools Scope Window Help

Build Solution
Rebuild Solution

P B S e

| Untitledl

Clean Selution

Build Appnote-FB37
Rebuild Appnote-FB37
Clean Selection

Batch Build...

Untitledl

Configuration Manager...

Ctrl+Shift+B

4 =] Untitledl Project
p [ External Types
[ [»3] References
[ DUTs
[d GVLs
4 |7 POUs
5] MAIN (PRG)
[ vIsUs
[» H'E;:I PlcTazk (PlcTask)
22 Untitledl tmc

[ : Untitled] Instance |

m
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-| [ TwinCAT ce7 (arwvT)  ~ | (# ]
DD Jiw B B2RE|&

* X

1 PROGRAM MRTHN

b VAR

3 input0 AT %I* :BOOL;
4 ogutput AT %3* :BOOL;
5 END VAR

@

1
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Setting up the software for usage of the FB37 EtherCAT module.

4.4.3 Repeat the configuration update in your PLC

4.5 Run your PLC with new modules

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

-|[Twincat cez (armvyy -1
BO0[in B AEIE|w

Appnote-FB37

TwinCAT PLC Control l — - [

Application "Port_251" does not exist on device TwinCAT_Device'. Do you want to
create it and proceed with download 7

] ‘=|ﬁl.|'i°||"] - 'Q'Q| '3 |Release

Solution Explorer X MAIN
E Solution 'Appnote-FB37' (1 pro
Pl H_i Appnote-FB3T

b @l SYSTEM
MOTION
4 [ PLC
a Untitledl
4 =] Untitledl Proje
[ [ External Typg
[ |»3] References

e — |

4.6 View your variables

After Downloading put your PLC in Run mode (STEP 2) and you can then modify your output variables and read
your input variables. The linked variables are only visible (updated) when your PLC programming is running.
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