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Status: HBM: Public

Brief description

This is an instruction for creating a project with TwinCat that connects the PMX to a Beckhoff PLC. Furthermore, there
is a short explanation about how to monitor measurements from the PMX in TwinCat.
Basic knowledge about ProfiNet connections and the PMX is recommended.

Generate GSE File

Since firmware version 2.00 it is possible to automatically generate an individual ESI (EtherCat Slave Information) file
from each PMX. It includes the device configuration and names of all channels. Therefor go to settings -> fieldbus. Now
click “Create ESI File” on the bottom. This approach saves time and is more resistent to mistakes compared to a manual
configuration in TwinCat.

DEVICE NAME: pmx (3.02)
PARAMETER SET: Default (000)

HBM

a FIELDBUS

~ No. Transm. Calc. Channels  Mode
~ Data Polling Rate from Bus ~ FixedAddress
- sTAlus | ADAPTEDESITMC

Fieldbus Type - ( 1250 © Create ESI File

Status

"~ Fieldbus Processor Load

Process Data Size -> Bus
Process Data Size

HARDWARE INFO
MAC Address Upper Port iiKiZE-yark o3}
MAC Address Lower Port [RVEZR- VKKK ]

~ Part Number [CILLERY
Serial Number [Elivi7A
Hardware Revision [
[ZOLTNOLIDEIGY week 44-2011
O VETCAE SO 2.5 build 16 revision 0 date 2011-4-14

» B ||

Important: It is essential to not change the file name. It is normed and includes important information for the software.
Also define the number of transmitted calculated channels before generating the file. In the device there has to be
mounted at least one measurement card (PX878 is not a measurement card).
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Install devices
Open the TwinCat software.

r — == ———————
! IA\EtherCAT\ws\MaxMinTest\PMX_EtherCAT nils2.tsm - TwinCAT System Manager

0
0]

Datei Bearbeiten Aktionen Ansicht Optionen  Hilfe

D@ &G I menad | Savddas

s

@ % 2QREREen ?

B SYSTEM - Konfiguration
-4 PS - Konfiguration
= E/A - Konfiguration
- E/A Gerdte
e
= Device1-Image
= Device 1-Image-Info
@1 Inputs
$! Outputs
§ InfoData
&8 Zuordnungen

Allgemen | Adapter | EtherCAT | Online | CoE -Online |

Name: Device 1 (EtherCAT)

T BtherCAT

Kommentar:

[C] Disabled

Symbole erzeugen [[]

Nummer Boxbezeichnung Online

Adresse

Typ

Eing. G.. Ausg... E-Bus(m

... Verknupft

mit

Bereit

Lokal (172.19.200.28.11) @Sl

There are two ways to add a device:
1.
2.

Both options will be described separately below. They are not compatible but are instead optional.

1) Integrate PMX with ESI

file

Load individual ESI file, or load PMX XML file and configure manually.
Scan for devices via icon from menu bar.

First of all, the XML file must be available. Bear in mind the difference between device specific and general ESI file. The
first one can be generated directly from the device, the second can be downloaded from the HBM website. Use the

following path to load the file.

f T—— W R— = g
- - L e e e
@_C)-| |+ Computer » 0S(C) » TwinCAT » lo » EtherCAT » = |42 ]| EthercaT durchsuchen 0|
- - . e . - e - e
Organisieren * Q{ Offnen « Erennen Meuer Ordner > [ @
| Tools * MName B Anderungsdatum Typ Grabke i
TwinCAT ] UELAILI | ULAAAAITT LELVEULL Lt AvIL-UaLE 1y
ADS Api || Beckhoff FCwoauxml 1210.2011 16:44 XML-Datei 6 KB
Boot | ETG2001_ModulesSlots_BusCouplersml 29.07.2010 16:35 XML-Datei 25KE
Driver | ETG2001_ModulesSlots_BusCoupler_Medulesxml 29.07.201016:35 XML-Datei S KB f
= EtherCATBasexsd 1210.2011 16:44 XSD-Datei 38 KB
. Eventlogger =l
| Infosystem |E| EtherCATDiag.xsd 1210.2011 16:44 XSD-Datei 1KB
Io |E| EtherCATDictuxsd 1210.2011 16:44 XSD-Datei 1KB
Addins ‘g‘ |&| EtherCATInfo.xsd 1210.2011 16:44 HSD-Datei 60 KB
| CANopen =] EtherCATModulexsd 1210.2011 16:44 HSD-Datei 2KB
DeviceNet | HBM_PMX xml - Kopie.doNOtUseYet 09.10.201313:22 DOMOTUSEYET-D... 41 KB in
| EtherCAT | | HBM_PMX_neuxml 03.04.2014 12:08 HML-Datei 37KB
HBM_TIM40_1V0. XML 08.03.2010 08:27 XML-Datei 4KB £
. Interbus =
Profibus | HBM-CX27 seml 11.10.201016:11 XML-Datei 111 KB
ProfiNet «  §E] sMControlBytexlsx 1503.201110:21 Microsoft Office E... 15KB =
1N HEM_PM¥_neu.xml ﬁ\nderungzdatum: 03.04.2014 12:08 Erstelldatum: 03.04.2014 12:03 [
AML-Datei GroBe: 36,0 KB
HBM: Public
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HEM

To load the XML file, right-click Devicel and choose "Append Box". The following dialog opens which enables you to

scan for a PMX system.

File Edit Actions WView Options Help

DeeE SR B2 A8 BavrdFdaie e cQEFEEeEen 7

- B SYSTEM - Configuration
BA PLC - Configuration
= VO - Configuration
=-E8 /0 Devices
-5 Devicel (EtherCAT)
=% Device1-Image
- Device 1-Image-Info

& Mappings

General | Adapter | EtherCAT [ Oniine | CoE - Online |

~ = = 3
Insert EtherCAT Device
Search: Mame: Box 1 Multiple: 1 =
Type: L52t Beckhoff Automation GrbH Cancel
= EtherCAT Technology Group
Port
B--% Haottinger Baldwin Messtechnik GmbH A
[-¥ HEM Communication modules
D
(@ B [Ethemnet]
€
[ Extended Information [ Show Hidden Devices [ Show Sub Groups lze
\

Hint: If you are using the device specific ESI file you can skip the device configuration in the software.

Out

When the PMX system has been added to the hierarchy on the left-hand side, the slots need to be assigned to the

respective measuring cards.

File Edit Actions View Options Help

DEF@E| S0 e R|nd Sl diie e =2q@@CEen ?

B SYSTEM - Configuration
-§A PLC - Configuration

- /0 - Configuration

B /O Devices

5% Device 1 (EtherCAT)
== Device 1-Image
== Device 1-lmage-Info

&t Inputs

$! Outputs

§ InfoData

-5 Box1 (PMX)

@1 PMX-Status

§ PMX-Steuerung

§ WcState
-§ InfoData

&8 Mappings

General | EtherCAT | Process Data | Slots | Stattup [ CoE - Online | Oniins |

Slot

S
& Siot 2

@50t 3

WSt 4

@ Calculsted Channels
4 Calcuiated Channels
@ Calcuisted Channsls
@ Calculated Channels
4 Calcuisted Channels
@ Calculsted Channels
4 Calculated Channels
® Calcuisted Channsls

Module
W Messkarten
PX4D1  4x 10V/20mA
FX4B5 4 sirain gauge
PX460  frequency / courter / SSI
FX878 digtal 1/0, analogus out
& Leerslot
W empty

Description

empty slot

For this purpose, (1) select the slot, (2) select the measuring card inserted into the slot and (3) assign the measuring
card to the slot. This results in the following overview:

File Edit Actions View Options Help

D@l & a0 8 Mb =y dd

5L ® (% B QPR e m

- B SYSTEM - Configuration
B PLC - Configuration
= VO - Configuration
B 1/0 Devices
=== Devicel (EtherCAT)
- Device1-Image
- Device 1-Image-Infe
- &1 Inputs
- §L Outputs
#-§ InfoData
S5 Box1 (PMX)
i Module 1 (PXB78)
&1 PMX-Status
§l PMX-Steverung
§ WcState
§ InfoData
&E& Mappings

el e - -

General | EtherCAT | Process Data | Slots | Statup | CoE -Online | Online |

Slot
® 50t 1

Module 1 (PX878)
[ @ Siot 2

ot

®sict4
@ Calculated Channels
@ Calculsted Channels
@ Caleuiated Charnels
@ Calculsted Channels
@ Caleuiated Charnels
@ Calculsted Channels
@ Calculated Channels
@ Calculsted Channels

(1)

Module
@ Messkarten

Description

A 10V 20mA (2)

4 x strain gauge
B0 Trequency / counter

PX878 digtal 140, analogue out

@ Leersiot
N empty

40
- PX455
T80

empty slot
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Repeat these steps for all other slots.

| General | EtherCAT | Process Data | Slots |Startup | CoE - Orline | Online|

Slot

4 Slot 1

Module 1 {FX878)
& St 2

Module 2 (PX455)
@ 5lot 3

Module 3 (PX%401)
@ Slot 4

Module 4 (PX460)
@ Calculated Channels
4 Al lated Channels

The next step is to assign the Calculated Channels. It is essential to make sure that the number of channels set in
TwinCat is equal to the number of calculated channels in the PMX web browser. (In this case: 8 channels)

B DEVICE NAME: pmx (3.02)
PARAMETER SET: Default (000)

HBM

a FIELDBUS

SETTINGS
No. Transm. Calc. Channels
Data Polling Rate from Bus

AT

[ZEGLTERSYEY  EtherCAT

Status WML

J
aominisraror () @) ) (2

ADDRESSING
Mode

Fixed Address
ADAPTED ESI FILE
1350 © Create ESI File

4 calculated channels are assigned per virtual "Calculated Channel'.

General | EtherCAT | Process Data | Slots |Start|.|p | CoE - Online I Online|

Slot

W Slot 1

Module 1 (PXE78)
@ Slot 2

Module 2 (PX455)
@5t 3

Module 3 (PX401)
& Slot 4

Module 4 (PX460)
@ Calculated Channels

I Module 5 (4 calculated channels)

4 Calculated Channels
@ Calculated Channels

-

Module Description
9 Berechnete Kanasle

calculated channels 4 calculated channels
& Leersiot
N empty empty slot

When all measuring cards and Calculated Channels have been assigned, our example provides the following overview:

0w | | [0 [ mleevF & BELE 2= QEFEE €D 2

- SYSTEM - Configuration
. A PLC - Configuration
-8 10 - Configuration

= B8 /O Devices
35 Device1 (EtherCAT)

= Device 1-Image
= Device 1-Image-Info

& Inputs

§. Outputs

§ InfoData

257 Box1 (PMX)
Module1 (PXET8)
Module 2 (PX455)
Module 2 (PX401)
Module 4 (PX460)
JI Medule 5 (4 calculated channels)
I Module 6 (4 caleulated channels)
@t PMX-Status
§ PRDC-Steuerung
§ WeState
§ InfoData
&8 Mappings

| General | EtherCAT | Frocess Data | Slots | Startup | CoE -Online | Oniine |

Slot

@ Siot 1

Module 1 (PX878)
@ Slot 2

Module 2 (PX455)
@ Siot 3

Module 3 (PX401)
&St 4

Module 4 (PX460)
® Calculated Channels

# Calculated Channels

@ Calculated Channels
@ Calculated Channels
@ Calculsted Channels
@ Calculated Channels
@ Calculsted Channels
@ Calculated Channels

B Module 5 {4 calculated channels)

B Module & {4 calculated channels)

Module
@ Berechnets Kanasle

v | | W Leersiat
¥ empty

74 calculated channels 4 calculated channels
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HEM

Now the PMX values can be linked to the variables in the system

(value 1) is linked to “Var 66”.

configuration's Cyclical Data. In this case, “Wert 1”

r ———————————
! IAEtherCAT\ws\MaxMinTest\PMX_EtherCAT nils2.tsm - TwinCAT System Manager

File Ecit Actions View Options Help

Eri-l [ |04 B [=) e & B

Gl SYSTEM - Configuration
@, Real-Time Settings
[B® Additional Tasks
£-[B3 Task2
= Task 2-Prozessabbild
&
-1 Var66
o1 Var 115
91 Var 116
&1 Var117
o1 Var118
-9t Var119
o1 Var38
#l Ausginge
- 8% Route Settings
-, TCOM Objects
B8 PLC - Configurstion
B 10 - Configuration
B 10 Devices
-5 Device 1 (EtherCAT)
= Device 1-Image
= Device 1Image-Info
- @1 Inputs
$! Outputs
§ InfoData
2§79 Bex1 (PMX)
Module 1 (PX878)
&-1il Module 2 (PX455)

T

Messwerte
T Wert1
% Status 1
& Ctrl acknowledge 1
f Wert 2
% Status 2
& Ctrl acknowledge 2
Qf Wert 3

L@ % Qe en e
% | [ Veratle [Rags [ ie]
Name Wert 1
Type: REAL
Group. Messwette Size 40
Address: 85 (055} User ID 0
B Var 66 . Eingange . Task 2 . Addtional Tasks
mmert E
4
ADS Info: Port: 300, 1Gr: 012001, 10ffs: B35, Len: 4

Ready

Config Modg

Click the "Linked to" button to get the following window, where you can select the variable to be linked.

File Edit Actions View Options Help
0w H| | | meevadan % =2q@@Cfen
G;S;:fjfmﬂggij":;‘:" Varable |Fags | Orine
[B¥ Additional Tssks Noms: Wet 1
&-[BY Task2
= Task 2-Prozessabbild a REAL
9 Eingange Attach Variable Wert 1 Input) - ===
-1 Var 66
T Var11s =-§5% SYSTEM - Configuration Show Variables
ol Var1s ¢ Ao Tasks @ Hnu;ad s
o Vart? ¥ e are e
ot varisa [ Exciude dissbled
S Var 115 > 1B 4.0, FLOAT [4.0] Exclude other Devices
-1 Var119 ~T Var 116 > 1B 80, FLOAT [40] I ——
-1 Var38 ST Va 117 > IB120,FLOAT [40] o el
@l Ausgsnge G vartla > IB16.0,FLOAT [40]
% Route Settings T Var 113 > 1B 20,0, FLOAT [40] Show Vaiisble Types
£, TCOM Objects [ Matshing Type
BB PLC - Configuration Matching Size
¥ V0 - Configuration (] 20 Types
B /0 Devices Array Made
£ 5% Devicel (EtherCAT) f—
= Device L-Image
= Device 1-Image-Info 0 Cantinuaus
& 1oputs 7] Sheow Dislsg
$l Outputs Vaiiable Name
$ InfoData [ Herel over
41T Box1 (PMX) [ Take over
Module 1 (PX878)
5111 Module 2 (PX455) = [s
2§ Messwerte
i ST Wert1
of Status
Sf Ctrl acknowledge 1
ST Wert 2
% Status2
% Ctrl acknowledge 2
% Wert3 B
The = 'Activate Configuration' icon starts data

confirmed with 'Yes' or 'OK'.

exchange. Diverse messages are displayed which have to be
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2) Integrate PMX with "Scan for devices"

The XML file must not be loaded. It has to be renamed in the directory for this purpose. In this case, "doNotUse" has
been added as file extension.

F
y L=t
‘. eree008% - SENNENEONS -
=, —
@uv| . »|Computer [1[0S(C) » TwinCAT » Io » EtherCAT » ~ [ 42 |[ ethercaT durchsuchen o |
Organisieren « | Offnen Brennen MNeuer Ordner = ~ 0 @
. Tools * MName ° Anderungsdatum Typ GroBe i
|| TwinCAT [ LELRIUT 1 LA AR Leiruienil due AL vaie 1unu
ADS Api | Beckhoff FCxoocxml 1210.2011 16:44 XML-Datei 6 KB
k
Boot | ETG2001_MeodulesSlots_BusCouplerxml 29.07.201016:35 KML-Date 25KB
Jo
Driver | ETG2001_ModulesSlots_BusCoupler_Modules.xml 29.07.2010 16:35 HML-Datei 8 KB
Jo
EventLogger |&] EtherCATBasexsd 12.10.2011 16:44 XSD-Datei /KB
k
i Infosystem | EtherCATDiag.xsd 12.10.2011 16:44 X5D-Datei 1KB
H -
Io il =] EtherCATDictxsd 1210.2011 16:44 X5D-Datei 1KE
k
AddIns E || EtherCATInfoxsd 1210.2011 16:44 X5D-Datei 60 KB
b
CANopen =] EtherCATModulexsd 12.10.2011 16:44 X5D-Datei 2KB
DeviceNet || HBM_PMX sl - Kopie.doNOtUseYet 09.10.201313:22 DONOTUSEYET-D... KB AN
o
EtherCAT | | HEM_PMX_neuxml.doMNotUse 03.04.2014 12:08 DONOTUSE-Datei 3T KB
b
Interbus | HEM_TIM40_1V0. XML (08.03.2010 08:27 XML-Datei 1KE £
b
Profibus | HBM-CX27.xml 11.10.201016:11 KML-Datei 111 KB
b
ProfiNet - i%l] SMControlByte.xlsx 15.03.2011 10:21 Microsoft Office E... 15 KB -
HBM_PMX_neuxml.doMotUse Anderungsdatum: 03.04.2014 12:08 Erstelldatum: 03.04.2014 12:03
DOMOTUSE-Datei GraBe: 36,0 KB

i+
b @

—

| &+

Scan for devices in TwinCat by clicking this icon:

TwinCAT System Manager x

i l_} Devices should be reloaded before scanning!

i Ja ] ’ Mein ] l Abbrechen

The PMX system is automatically found with the channels and measuring cards having already been configured.

.
I ATl it P e CAT s - IinCAT i Merere s————————— || i

File Edit Actions View Options Help
DFeE|SE] L R P86y B &% |[EE@ECC e ?
B SYSTEM - Configuration [= [Gerora | Adapic: [ EiaCAT [ Gnie | CoE- O]
= [ General i N

B PLC - Contiguration eneral | Adapter | EtherCAT | Orline | CoE - Oriine

=B V0 - Configuration Name: Device 1 (EtherCAT) 18 1
- /0 Devices
B JDevice 1 (EtherCAT)| Type: BherCAT
=4 Device 1-mage Commert: A

-.4a Device 1-Image-Info
§f Inputs
$. Outputs

@-§ InfoData i
=¥ Box1 (PMX)
&1 PMX status [C] Disabled Create symbols []
3T Slot 2 inputs =
-9l force

@ force (status)
&t force (ctrl ack)

%l ch22

-1 €h2.2 (status)
& ch2.2 (ctrl ack)
ot ch23

-9 ch2.3 (status)
& ch2.3 (ctrl ack)
&f ch2d

-9 ch2.4 (status) o
1 ch2.4 (ctrl ack)
§1 Slot 3 inputs
1 Slot 4 inputs

- § Calculated channels 1.4

21 :’j;“"ﬁ" ““””E‘SS”E Number Box Name Online Address  Type InSize  OutSize E-Bus(m.. Linkedto -
it
& sor ;::t::“ EIKE! Box1 (PMX) 1000 PMX 160 1100
Sewver (Pot)  Timestamp Message =
(I}

@ TwinCAT Sys... 08.04.2014 120718187 ms  COM Server TcEventLogger wird gestartet!

€ TwinCAT Sys... 08.04.2014 12074884 ms  TCRTIME Server wurde gestartet: TCRTIME,
@ TwinCAT Sys... 08.04.201412071881 ms  TCPLC Server wurde gestartet: TCPLC.
EBTinCAT Sue N804 9014 170718 75 me TOINRMET Senuernairds nsctartat: TOIORMET

Local (172.19.2002811) &3

Ready

Author: Michael Guckes, Silvan Ettle Page 6 of 8 HBM: Public



TECH NOTE: — PMX with Beckhoff PLC and EtherCat

I
4

Display measurement values

The measured values of the card must be linked to the variables.

File Edit Actions View Options Help

DS M| BR[| 6w &R

o

B 5YSTEM - Configuration
-§A PLC - Configuration
- /0 - Configuration
- B /0 Devices
(55 Device1 (EtherCAT)
{4 Devicel-Image
| Device 1-Image-Info
4§ Inputs
$| Outputs
§ InfoData
=% Boxl (PMX)
@1 PMX status
-1 Slot 2 inputs
- &1 force
... QT force (status)
%7 force (ctrl ack)
%l ch22
L. QT ch2.2 (status)
%7 ch2.2 (ctrl ack)
%l ch23
L. QT ch2.3 (status)
%7 ch2.3 (ctrl ack)
%] ch2d
... QT ch2.4 (status)
%7 ch2.4 (ctrl ack)
@1 Slot 3 inputs
1 Slot 4 inputs
§1 Calculated channels 1.4
@I Calculated channels 5.8
$! PMX control

Click 'Activate Configuration' to start data exchange.

L5 ® % EQ@EEE e T
= | [ Variable [ Flags | Oniine
Name: force
= - N
Type REAL Attach Variable force (Input) ]
St 2inpu 1
Group s || 2% svsTEM - Configuration Show Variables
Address 85 ((55) ddiional Tasks @ Urused
1 % Task 2 ) Used and urused
1 War6S > 1B 0.0.FLOAT [4.0] 7] Exclude disabled
A Fo%T Var 115 > B 40 FLOAT[4.0] [7] Exclude other Devices
Comment Lol varls > 1B E0.FLOAT 40) Exclude same nage
L6TVa 7 5 1B 120 FLOAT [40] e a————
= 4T Varl18 > 1B 16.0,FLOAT [4.0]
Lot War113 > 1B 200 FLOAT [4.0] Shaw Vaiiable Types
[] Matching Type
Matching Sice
[C] 40 Types
Auray Mode
Offsets
ADS Info Port: 300, IGrp: Bl 2001, [] Continuous
[ Show Dialog |
Yariable Name
- Hand over
Take aver
Cancel Ok

File Edit Actions View Options Help

Do W SR+ =208 63 =

AT

v B

®| % |[EQ[@ @) ¢ D ¢

B8 SYSTEM - Configuration

B8 PLC - Configuration

= /0 - Configuration

B8 /O Devices

= Devicel (EtherCAT)

=$= Devicel-Image

=$= Device 1-Image-Info
&1 Inputs

$| Outputs

& InfoData

4 Box1 (PMX)

- BT PMK status

- &1 Slot 2 inputs
..gpl force

----- T force (status)
----- Wl force (ctrl ack)

..... T ch2.2 (status)
..... &1 ch2.2 (ctr ack)

-

Variable

MName:
Type:
Group:
Address

Fags | Online
force
REAL
Slot 2inputs Size: 40
85 ((x55) User ID:

Var 66 . Engange . Task 2 . Additional Tasks

Comment:

m

7
TwinCAT System Manager

=)

, Document is modified!

Generate mapping before activate configuration

ch23 - E
o AD [ Ja ] ’ Mein ] ’ Abbrechen
----- &1 ch2.3 (status)
----- ST ch23 (ctrl ack) —
The measured values are displayed.
B 1\EtherCAT\ws\MaxMinTest\PMX_EtherCAT nils2.tsm - TwinCAT System Manager ‘ -;-Ehg
File Edit Actions View Options Help
IR NI £ L@ | EaRERE e D 2
BB SYSTEM - Configuration = | [ Generel | Adaper | EtverCAT | Oriine | CoE -Orlne | E
B PLC - Conguration eneral | Adapter | EtherCAT | Online | Co - Online
B 10 - Configuration Name Device 1 (EtherCAT) [P
B /0 Devices
.5 Device1 (EtherCAT) Type: EtherCAT |
i<k Device l-Image Commert: R 1
- = Device 1-Image-Info.
(a1 @1 Inputs
§| Outputs JI
§ InfoData =
£1-%0 Boxl (PMX) =
@ PMX status [T Disabled Create symbols [
7 Slot 2 inputs
&1 force
- 91 force (status) 2
& force (ctrl ack) Number Box Name Online Address  Type InSize  OutSize E-Bus(m.. Linkedto e
ot ch2.2 of Flags status 000 (©) ] |
- & ch22 (status) ot Flags control word ackn...  0x00 (0)
ZI( ‘:g et ack} o Digital inptus 0x00000000 ©)
ch.
61 ch3 (stotus) :I ﬁ\g\ts\ mpu(;‘ﬁs(u: . Eﬁg 0)
o ch2a (et ack) Lo ig in control word ad ©
of ch2d
of ch2d (stotus) [@Tvﬂrse . force 47205467 (47.. Var66... Vor66.Eingsnge... Var66.. Vor66... Var66.E.. VarG6.Eingange.Task ..
% ch24 (ctrl ack) T TOTCE (SEatus] T 07
St Slok 2 inmuate of force (ctrl ack) 0:00 ()
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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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