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Brief description

This document is meant to be a guideline to demonstrate the use of a ClipX signal conditioner within an
EtherCAT network. For this example a Beckhoff PLC is used. There is also an explanation of how ClipX
measurement values can be monitored in the Beckhoff TwinCAT software. Basic knowledge of EtherCAT
network and HBM amplifiers are recommended. The basic setup is shown in the figure below.

Beckhoff TwinCAT

TwinCAT 3
1

ip—
EtherCAT. PLC ETHERNET Coes)
ClipX > Fieldbus ]
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Settings
Device
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Calculated Channels EtherCAT
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-

EtherCAT.
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Ethernet AP
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ClipX Bus

0.000 0.000
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TECH NOTE — EtherCAT with TwinCAT HBM

Operation

The ClipX amplifier system can be parameterized and operated via the internal web server, connected by the
standard Ethernet cable to a PC. Connect ClipX with laptop via plug X1 to the USB Ethernet adapter. The
present ClipX has the fix IP address 192.168.1.25. Type in the ClipX IP address into the web browser or

double click on ClipX in Network. Make sure the right Fieldbus is selected. ClipX BMA4OIE is able to handle
EtherCAT, Ethernet/IP and Profinet.

In this example the PLC program will run on our laptop. Connect ClipX plug X7 to laptops network card and
start TwinCAT from Desktop.

Create a new project.

Start Page + X

TwinCAT 3

Get Started | Beckhoff News

Mew TwinCAT Project...

Mew Measurement Project... What's New in TwinCAT 3
. Learn about the new features of TwinCAT 3.
Mew Project...

TwinCAT 3 Owerview

Open Project... TwinCAT 3 Documentation

771

Connect To Team Foundation Senver

Recent Projects

Mroject a M

b Recent [ .NET Framework 4.5 ~| Sort by: | Default = Search Installed Templates (Ctrl+E) P~
4 Installed — - .
E TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates — TwinCAT XAE System Manager
b Other Project Types Configuration

I TwinCAT Measurement
TwinCAT PLC /
TwinCAT Projects

Samples

For configuration from ClipX the EtherCAT Master could use the ESI file generated from ClipX web browser. Or without
ESI file, via device scan.

If you work the first time with TwinCAT, you have to assign at first your network card to TwinCAT. This step is already
done. Just keep in mind.
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M Test030118 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCA MSAFE  PLC  TOOLS SCOPE  WINDOV

::: . | A - - W m‘ X | & Activate Configuration |

AR - | | n 2 @ | e, | m Restart TwinCAT System

Solution Explorer * @1 X
B o-a| &=

Search Solution Explorer (Ctrl+;) pel

] Solution 'Test030118' (1 project)
4 B Test030118
b @ SYSTEM

o
=
b

Restart TwinCAT (Config Mode)

48 A

Reload Devices

Scan

Toggle Free Run State

Show Online Data
Show Sub Items

MOTION #  Security Management...
PLC g5 : :
= EE  Access Bus Coupler/IP Link Register..,
] saFeTY e P g
E Cest Update Firmware/EEPROM
4 /o Show Realtime Ethernet Compatible Devices..,
L Devices

File Handling ]

B i
m_ Mappings EtherCAT Devices

About TwinCAT

Right click on devices and scan for devices.

w Testl30118 - Microsoft Visual Studio
FILE EDIT WIEW  PROJECT BUILD DEBUG  TWIMCAT  TWIMNSAFE  PLC

B8 - | H-'‘o- 2 u | E = | p Attach.. =
SR lﬂ| n # :‘i@'| @'f._||<LDca|b v|;

Solution Explorer * I X
@ o-d@ &=
Search Solution Explorer (Ctri+;) P -

fa] Solution 'TestD30118' (1 project)
4 gl Test030118
b SYSTEM
MOTION

PLC
| SAFETY

O Add Mew tem... Ins
‘o Add Existing Item... Shift+Alt+A

Export EAP Config File

W 3Can
Paste tri+V
Paste with Links
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Confirm with OK

M Test030118 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
t0-0|B-0-% | |9 - @ <] » Atach.. - |Release ~| | TwinCAT RT (64)

B B2RE|®T || <Loal - o | |

Selution Explorer * 0 x new /O devices foun F—)'('-ﬂl
@ o-a &= =
Search Solution Explorer (Ctrl+:) D~ [V]Device 2 [EtherCAT] [Local Area Connection [TwinCAT -ntel PCT Ethernet 4] oK

n'__| Solution 'Test030118" (1 project) Cancel
4 o Test030118
b @l SYSTEM
MOTION Select Al

PLC Unzelect 4l
(| SAFETY

™ Devices
P === Device 2 (EtherCAT)
ﬁ:l Mappings

No Free Run. Becaurse we have to assigne some PDOs at first. PDOs like Measured Value, Status and so on.

Solution Explorer
N | o-0| & =
Search Selution Explorer (Ctrl+;)

fad Solution 'Test030118' (1 project)
4 ol Test030118
b @ SYSTEM
MOTION
PLC
(0 SAFETY
IE C++
4 Fyo
Fi 4"’% Devices
4 3 Device 2 (EtherCAT)
"E Image

"E Image-Info
2 SyncUnits
B Inputs
- B Outputs
[ InfoData
4 Box1 (ClipX)
ﬁ:l Mappings

Double click on ClipX, Process Data and assign PDOs, for example Gross value.
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Solution Explorer POl Test(30118 + X
W o-d| - General | EtherCAT | Process Data | Startup | CoE - Online | Online |
Search Solution Explorer (Ctrl+;) P Syme Manoger PO Lis
fa] Solution ‘Test030118' (1 project) -
4 "i Test030118 S5M  Size Type Fags Index Size Mame: Fags S5M 5u
b ﬂ SYSTEM 1] 128 MbxOut Oc1AD0 40 System status 1]
1 128 Mbidn ClADT 40 ADC value F 0
2 a Qutputs Tc1AD2 40 Field value F 0
3 4 Inputs e1AD3 40 Gross value F 3 0
BlAld 40 Met value F 0
= 1ADS 40 Min value F 0
4 Lfo 4 4 M1 ANE AN M= veshia = n
rl 4’% Devices
4 =% Device2 (EtherCAT) PDO Assignment (Bx1C13): PDO Content (B1ADD):
"E Image %&1?3? — Index Size Offs Name Type Default (hex)
%% Image-Info []01A02 4200:01 4.0 a0 system status UDINT
b 2 SyncUnits [ 1AD3 40
3 Inputs ;!ﬁ}:ﬂ: =
b [ Outputs
b @ InfoData Download Predefined PDO Assignment: {none)
4 @ Boxl(ClipX) PDO Assignmert [Luad PDOQ infa from device
[ Gross value [F]PDO Configuration - -
b WeStste [S)'nc Unit Assignment...
4 [ InfoData
# State - .
MName Online Type Size =Addr.. In/Out UserID Linkedto
4 # AdsAddr
#1 netld ¥ gross REAL 40 390 Input 0
# port %1 WeState BIT 01 15221 Input O
ﬁﬁ Mappings %l InputTeggle BIT 01 15241 Input 0
#1 State UINT 20 15480  Input O
#1 AdsAddr AMSADDR 80 15500  Input O
Reload devices and confirm Free Run. Now you should see a changing measured value.
N Testl30118 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
ie-o|B-n-e [t N - © < | » Attach.. - Release -| [ TwinCAT RT (:64) -|| &

| & 5 g

BB 2 @ ®[<Locab

Solution Explorer POl Test030118 & X

Variable | Flags | Cnline

Value: 2546759
B3] Solution 'Test0301!
d ha TestD30118 New Value: Force... Release Write...
4 SYSTEM
'ﬂ Comment:

P #f'g Devices
4 == Device 2 (EtherCAT)
*B Image

*B Image-Info

2 SyncUnits

3

4 Inputs
b [l Outputs
4

4

[ InfoData
& Boxl (ClipX)

4 Gross value

¥ gross

3 TwinCAT Scope
TwinCAT 3 offers a good possibility for visualize the mapped PDOs. In the following example we want verify the update

rate from ClipX measured value.
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Add via right mouse click on PLC, a new item.
ey n|n# \@|@f.;||<LocaI? v|;
Solution Explorer Test030118 & X
G& | ©-a | - General | Pl Settings
Search Solution Explorer (Ctrl+;)
fa] Solution 'Test030118' (1 project) E! TwinCAT System Manager
4 o Test030118 ' v3.1 (Build 4201)
4 [ SYSTEM
& License TwinCAT PLC Server
4 () Real-Time
& /O Idle Task
% Tasks Copyright BECKHOFF & 1596-201¢
== Routes http ./ Awww beckhoff.com
3n Type Systemn
[B8] T<COM Objects
(| SAFETY ‘O Add Mew Item.? Ins
E Ce+ ‘3 Add Existing Item... Shift+Alt+4
F o )
d 4;% Devices Paste Ctrl+V
4 =% Device 2 (EtherCAT) Paste with Links
+H _
55 Image O Hide PLC Configuration
+0l Tnane Tnfa
Choose standard PLC Project.
Vﬂ\ﬂz \@I@‘f,lldocab '|:§:‘ " ‘ | ‘MUE“ = =
Solution Explorer * 13 W 244 New Item - Test0300] )
G‘J.\ kel - L= Sortby:[Defaut | # IS Search Installed Templates (Ctrl+E) P ~
Search Solution Explorer (Ctrl+;) P~
12 Solution 'Test030118" (1 project) Ple Templates Standard PLC Project Plc Templates Type: Plc Templates
4 “i Test030118 Creates a new TwinCAT PLC project
4 @ f;sgi:;e Empty PLC Project Plc Templates containing 2 task and a program.
4 @ Real-Time
[Z1 VO Idle Task
4 B Tasks
[&1 PlcTask
sf= Routes
25 Type System
[ TeCOM Cbjects
Click here to go online and find templates,
4 Hrvo Mame: [Scopd |
“ j%—D:VIiJC:.'SiceZ (EtherCaT) Location: | C\Users\admin\Documents\Visual Studic 2013\ Projects\ Test0301181 - | Browse...
28 Image Add
48 Image-Info
Define variable like GrossValue AT %ID39 : REAL;
GrossValue : variable name
AT %ID39 : Input, 4 byte, address 39
REAL : data format
How should | know that? -> Explanation page 12.
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Gp | 2@ | (T | |<Loca|) '| g |5cope vl 1 | |
Solution Explorer * 0 3| Testd30118
©o-a &

Search Solution Explorer (Ctrl+;)

B
=

m Solution 'Testl30118" (1 project] GrossValue AT 3ID3S9 : REAL;

4 gl Test030118
4 |8 sYSTEM
¥ License
4 () Real-Time
[ IO Idle Task
4 B Tasks
[Z PlcTask
=tz Routes
!m Type System
TcCOM Objects
MOTION
4 PLC

END VAR

=1y R L R

[ External Types
I+ -3l References
3 DUTs
1 GVLs
4 [ 7 POUs
i&] MAIN (PRG)
3 vVIsUs
[ H':';'] PlcTask (PlcTask)

Activate configuration.
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HBM

w Test030118 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWIMCAT  TWINSAFE PLC  TOOLS  SCOPE  WINDOW

- | i - -2 N | al | - - | p Attach.. - Release

iwE B2 8| @5 <Ll -] < [scope - |

v 0 X

Test030118

LA
m
-]
=
=
=
LA
Q
=]
=y
[=]
3
o kI

fa] Solution 'Test030N Gro3sValue AT $ID39 : REAL;
4 ol Test030118
4 ] sYsTEM
[ License
4 () Real-Time
[ IO Idle Task
4 % Tasks
[Z PlcTask
=tz Routes
¥n Type System
TeZOM Objects
MOTION

END VAR

=1 oy s

P L—; Scope Project
B [ External Types
[ -3 References
[ DUTs
[ GVls
4 [Z POUs
&) MAIN (PRG)

Not wondering about following massage. It will be corrected in the next steps.

Microsoft Visual Studio |

-

. Device 'Device 2 (EtherCAT)' needs sync master (at least one variable
l % linked to a task variable)

Cancel Run Mode question.

r Y
Micrasoft Visual Studio |

:I Restart TwinCAT System in Run Mode

| ok || cancel

i -
Assign ClipX Gross Value to your pre define variable.
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Look to the ClipX Gross value properties. Address 39, format REAL.

| w | |<Loca|>

vHHE 2 K

-|[1

-] |2

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

3] Selution 'Test030118' (1 project)
4 | Test030118
4 ] SYSTEM
¥ License
4 Real-Time
[Z1 /O Idle Task
4 % Tasks
[Z PlcTask
=f= Routes
¥12 Type System
TcCOM Objects
MOTION
PLC
SAFETY
E C++
4 Fvo
4 4% Devices
4 = Device 2 (EtherCAT)
=8 Image
#8 Image-Info

Variable | Flags |Online

MAIN

MName: gross
Type: REAL
Group: Gross value Size: 4.0

39 (k27) User 1D: o

Address:

ADS Irfo: Port: 11, 1Grp: (3040010, 10ffs: eBD00D027, Len: 4

Full Name TID"Device 2 (EtherCAT) Bax 1 (ClipX) "Gross value “gross

b 2 SyncUnits

b Inputs

b [ Outputs

P [ InfoData

4 4 Boxl (ClipX)

4 Gross value
# gross

I [E WcState

4 [H InfoData

| Scope

B E2 < C| @3 [<Locl>

===

-1 |3

p q Test030118 + X

Q|YG'E—‘T||’J Wariable

Flags | Online

Search Solution Explorer (Ctrl+;) P~

] Solution Test030118' (1 project)
4 ol Test030118 Type
4 SYSTEM
¥ License
4 ) Real-Time
[&1 VO Idle Task
4 B Tasks
[E1 PlcTask
%= Routes

Name:

Group:
Address

gross
REAL
Gross value Size: 40

39 (227 User 1D o

Comment:

2[5 Type System
[EB] TeCOM Objects

B " Attach Variable gross (Input)

===

MOTION Search:

i] Show Variables
@ Unused

4 Fvo
4 %L Devices
4 == Device 2 (EtherCAT)
28 Image
2B ImageInfo
2 SyncUnits
Inputs
B Cutputs
& InfoData
@ Box1 (ClipX)

4 Gross value

LAY YT Y

#1 gross
b B WeState
4 [ InfoData
#1 State
4 %) AdsAddr
F netld

#1 port

Used and unused

[ Exclude disabled
Scope Instance

% MAIN.GrossValue > IB 1281560, DINT [4.0]
B Show Tooltips
[ Sort by sddress
Shaw Varisble Types
[ Matching Type
atching Size
[T & Types

Array Mode
Offsats

[ Continuaus
[ Show Dialog

[ Hand over
A Take over

Exclude other Devices
Exclude same Image

Variable Marne / Comment

Cancel ok

&%) Mappings

ClipX is able to run up to 4kHz. Means for check this rate we have to set the PLC base time to 250ps.
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fny | H 2 X ©||®% | [<Local < [Scope -l -] e = a8l S0 |eeE |00

Solution Explorer x MAIN [Onling]
) | ©-a | &= Settings |Online I Pricrities I C+s Debugger|
Search Solution Explorer (Ctrl+;) P~ -
. . Router Memory {MByte): 32} z
a1 Solution 'Test030118' (2 projects) -
4 Iaa Test030118 Available CPUs (Windows/|gllsted): 1 =0 = [ Read from Target ] [ Set on target ]

4 | sYSTEM
A
 License I CPU [RT-CPU  |Base Time [ CPU Limit [ Latency Warning
[ @ Real-Time
. B Tode 0 || Defautt 250ps >ls0% *|(none) |~

Activate Run Mode

w Test030118 - Microsoft Visual Studic
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWIMSAFE PLC TOOLS SCOPE  WINDOW

O B-o-ARP|XAA]D-C | » Atach.. - [Relesse
E: |E=-". \@‘l@f.;||<Local>

'| ;éflScope 'l 1 |

Search Selution Explorer (Ctrl+;) P 3

Login

w Test030118 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HE

OB u- LW : N i
o n | @55 | | <Local> || 3] |

Solution Explorer * 0 X

< -1

Testl30118

o-g| & =
G| o-a| .
Search Solution Explorer (Ctrl+:) P~
d ﬂ SYSTEM - GrossValue AT $ID39 : real;
T
Start the PLC

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
- | g - -2 W g | - - | p Attach... - |Re|ease v| |Twir1<
Y 2R E |3 [<Local < | Scope -Jlr [ » [ ]
Solution Explorer * 1 X
& o-a| s =
Search Solution Explorer (Ctrl+:) P~

B

Expression

d RroeeWalie

Now you should see the changing ClipX Gross value.
w TestD30118 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
fo-o B n-t | [ 9 - <] » Atach.. - [Release | [TwinCAT RT (64) BV
Y| B 2 X & |[®/% | [<Locb = [Scope - -] =1 O e E|O0

Solution Explorer M | TestD30118 MAIN [Onling] & X
@ \ - | Ko = Test030118.5cope.MAIN
Search Solution Explorer (Ctrl+;) 2 - i Expression Type Value Prepared value Address Comme
4 [ SvSTEM ~ @ Grossvalie  REAL 0.676102638 %ID39

To use the Scope Functionality, right mouse click on the value, add to scope.
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Test030118.Scope.MAIN
Expression Type Value Prepared value Address Comment
& | Groggy=te—mme A amamnnana 21035
&6d  Add Watch
Add to scope
% Go To Definition Fi12

Start the monitoring and give a soft punch on the force transducer.

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

fe-o @ o2 E | |9 - € ~| » Attach... + [Release +| | TwinCAT RT (x64) -] 2 -
g R [ /% = 4| Ol w s |00 e,
Solution Explorer

@D eo-a| s =
Search Solution Explorer (Ctrl+;)

R Solution ‘Test030118" (2 projects)
Fl ﬁGm;;\n’aluE
Fl @ Scope YT Project
4 Chart
4 'k_)’.. Axis
N MAIN.Gr ‘alue
H: Cursor
S Trigger
4 il Testo30118
a | sysTEM
¥ License
P @ Real-Time
4 B Tasks
[ PlcTask
sk Routes
2in Type System
[ TcCOM Objects
MOTION
PLC
4 E Scope
rl u_ﬂl Scope Project
b [3 External Types
P[5l References
3 DUTs
C3 GVLs
4 [ POUs
1] MAIN (PRG)
3 viSUs
[ E] PlcTask (PlcTask)
2_: Scopetmc
b OB Scopelnstance

Stop the monitoring and zoom in at the peak as long you need for verification from 4kHz, 250us.

~

< it |Scope

eitag, 5. Januar 2018

K

135,0

120,04

105,04

30,0 -]

75,0

60,0 -]

45,04

30,04

15,04

0,04

FLE EDIT VIEW PROJECT BUID DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

e-o|lE-o-2 | - @ -] b Atach. - |Release -] [TwinCAT R (64) B JmsmaecBE-.
- ERSSORS| o fsope ] = & Olsws|DD.iF
olution Explorer Scope YT Project + X }
@ o-8|& = Chan <
Search Solution Explorer (Ctrl) - | St 11:3549503500 | End: 11:3652,196.000 | Pos: 0.00.00.01 610744 | Time: 113651,114244 | Date: Frotag, 5. Mpuar 2018
137 Solution Test030118' 2 projects) < » o |[Coooooooosorg]| i « b v |potosisiorE ]| 5 & (@) I b KR 12
4 [ Grossvalue
4 [ scope YT Project 85,04
4 B9 chart
4y Ads
T MAIN GrossValue 75,0
{1 Cursor
1 Trigger
4 gl Tesozonts es.0]
4 (@ svsTEM
3 License
b @ Real-Time 55,0
4 Tasks
[&1 PicTask
s Routes 45,0

212 Type System
[] T<COM Objects

35,0
+ [l scope
4 A Scope Project 25,0
b [ Edenal Types
b References
[ DUTs 15,0
3 6vis
4 [z POUs
) MAIN (PRG) 5,04
3 VISUs
b [ PlcTask (PlcTask)
43 Scopetmec 5,04
b OF Scopelnstance
8 SAFETY
-15,04
“ 0 : T T T T T T T T T |
2%, Devices 0,00ms 0,50ms 1,00ms 1,50ms 2,00ms 2,51ms 3,01ms 3,51ms 4,01ms 4,51ms 5,0ims
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Disclaimer

These examples are for illustrative purposes only. They cannot be used as the basis for any warranty or liability claims.
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