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TECH NOTE - ClipX calculating force result signal

TECH NOTE - EtherNet/IP with SoMachine

Version: 2018-06-04
Author: Michael Guckes
Status: HBM: Public

Brief description

This document is meant to be a guideline to demonstrate the use of a ClipX measurement amplifier within a
Ethernet/IP network. For this example a Schneider SoMachine Station is used as PLC. There is also an explanation of
how ClipX measurement values can be monitored in the SoMachine software. Basic knowledge of Ethernet/IP network
and HBM amplifiers are recommended. The basic setup is shown in the figure below.

Schneider SoMachine

._l ETHERNET {ee<) Schneider
PLC ,

SoMachine
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EtherNET/IP commissioning

Make sure, the right Fieldbus is selected. ClipX BM4OIE is able to handle EtherCAT, Ethernet/IP and Profinet. Assign a
static IP address, Netmask for example 192.168.2.5 - 255.255.255.0.

Type in, the ClipX IP address into the web browser or double click on ClipX in Network. The present ClipX has the fix
IP address 192.168.1.25.

Author: Michael Guckes Page 1 of 11 HBM: Public



TECH NOTE - ClipX calculating force result signal

ClipX > Fieldbus

. B . )
Home Clipx |& Default name of parameter set (01)
Network

Settings
Device
Amplifier Protocol type

EtherNet/IP
Calculated Channels

Peak Values
Captured Values
Limit Switches
Digtal I/O

Ether\'et/IP

Analog Output

() Fieldbus Config Contro
Ethernet API STATIC
CIipX Bus P Address

192.168.2.5
Parameter Sets
MAC Address

00-09-e5-00-9a-49

255.2565.255.0

Domain Name

Now we beginning with the ClipX integration. Start SoMachine4.3 from the Desktop.Connect Controller-> select.

Get started

Start = Connect Controller > Select Controller =

Recent Projects

Controller Project Name Address Cartridge
Connect Controller ~ Ethemet
MNew Project
Open Project

q

Filter: | Add connection |

Remaining time until trial period expires :17day(s) | Registratior

Time since boot Author Firmware MNode name

»
| Refresh | | select |
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TECH NOTE - ClipX calculating force result signal HBM

In this example the PLC has already the IP address 192.168.1.39. If you work the first time with the PLC you can address
the PLC via USB cable for example.
Create new project.

TM251MESE via Ethernet @
Active Project:
Options

Open project file

O Project file automatically detected
\ ® Create new project
[Test
Create project with template
O Project name : Selected template
o Upload project from controller

Download project to controller

O Use maintenance tools

[ continue |

Switch to Logic Builder. If you have already PMX Codesys experiences, you will see a familiar programming
environment.

@ Tes(.projec('
d D EBlIRIc? [ Logic Builder | | I [ Maintenance v | [ Tools v |

Workflow

Workflow

Application Design

Controller

Configuration Multiple Download Maintenance

Program one or
multiple
controllers

Set of tools helping

Configuration

The Configuration step offers the option to add and remove devices to/from the currently opened project. Launching the LogicBuilder in the configuration mode is also an option.
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HBM

IP address configuration Ethernetl: (Ethernet communication between Laptop, SoMachine, ClipX web server and PLC)

File Edit View Project Build Online Debug Tools Window Help
= d$BRBXI MR -0 E 08 (8 [J selectal
Devices > 3 X ] Ethernet_1 x
=3 Test ¥|| configuration |
= B MyController (TM251MESE) Configur ed“,armws
=& PLC Logic = :
= O Application Inter Name usb0
ﬂ GVL Network Name my_Device
mefaryManaQer ) 1P Address by DHCP
= !E Task Configuration
& masT IP Address by BOOTP
f® 10_Bus (10 bus - TM3) @ fixed IP Address
(@ com_Bus (COM bus) IP Address 192 ., 168 . 1 . 39
E Ethernet_1 (Ethernet Network) Subnet Mask 255 . 255 . 255 . 3
= @ Ethernet_2 (Device Network) e
ﬂj Industrial_Ethernet_Manager (Industrial Ethernet Manager) Gateway e 0 “ ¢ v
= 1 Serial_Line_1 (Serial line) Ethernet Protocol Ethernet 2
|43 SoMachine_Network_Manager (SoMachine-Network Manager
3 - - ( ) Transfer Rate Auto

IP address configuration Ethernet2: (EtherNET/IP communication between PLC and ClipX)

Devices - 0 X
=5 Test (=]
=- @ MyController (TM251MESE)
=&l pLC Logic
= u Application
@ o

ﬁﬂ Library Manager
= @ Task Configuration
s masT
48 10_Bus (I0 bus - TM3)
[l com_Bus (COM bus)
Ethernet_1 (Ethernet Metwork)
= Ethernet_2 (Device Network)
ﬂj Industrial_Ethernet_Manager (Industrial Ethernet Manager)
=¥ serial_Line_1 (Serial line)
ﬂj SoMachine_Metwork_Manager (SoMachine-Network Manager)

- ﬂj Ethernet_1 ﬁ Ethernet_2 x
Configuration

Configured Parameters

Interface Name EthernetPort0
Network Mame my_Device
() IP Address by DHCP

(") 1P Address by BOOTP
@ fixed IP Address

IP Address 192 . 168 . 2 . 45
Subnet Mask 255 . 255 . 255 . O
Gateway Address 0 0 0 0
Ethernet Protocol Ethernet 2
Transfer Rate Auto

Security Parameters
SoMachine protocol active

Modbus Server active

\Web Server active

FTP Server active

Discovery protocol active

SMMP protocol active
WebVisualisation protocol active

Slave device identification

DHCP Server aclive

When active, each device that will be added to the fieldbus,
can be configured in order to be identified by its name or
MAC Address, instead of its IP Address.
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HBM

ClipX EtherNET/IP .eds file intigration. In general we need to integrate the ClipX .eds file first. It is already done, just
keep in mind, if you work the next time with SoMachine.

Tools | Window Help

h:- OTM Repository ...

File Edit Wiew Project Build Online Debug
= | N =y
Devices

m Library Repositary..

s JTemplate Repository ...

ol

=5 Test
=- | MyController (TM251MESE)
=&l PLE Logic
= u' Application
@ o
m Library Manager
= @ Task Configuration
& masT
% 10_Bus (IO bus - TM3)
[ com_pus (COM bus)
Ethernet_1 (Ethernet Metwork)
= E Ethernet_2 (Device Metwark)
m Industrial_Ethernet_Manager
=-## Serial_Line_1 (Serial ling)

ﬁ SoMachine_Metwork_Manager (SoMachine-fetwork Manager)

Add ClipX device. Right mouse click on
Industrial_Ethernet_Manager. Add device.

Device Repository..

L]

i

Scripting

Customize...

Options...

Visualization Styles Repository...

OPC [MyController].

=1

ne

(Industrial Ethernet Manager)

@ fixed IP Ac
IP Addres

Subnet Mz

Gateway

Ethernet Proto

Transfer Rate

= [ MyController (TM251MESE)

=Bl pLC Logic

= n Application

- Rl

m Library Manager
= @ Task Configuration
2 masT

Eﬁ I0_Bus (10 bus
[ com_Bus (com

~TM3)
bus)

Ethernet_1 (Ethernet Metwork)
= Ethernet_2 (Device Network)

E-] Industrial_Etharnat Mananar fTndictrial Etharnat Manager)
+ 57 Serial Line_1(s¢ b Cut
Copy
P — 1 Paste
[f add Device A A S s
e ct— . Delete
Name: | o Properties. ..
Action:
_ § § _ %E Connect
@ Appenddevice () Insertdevice () Plugdevice () Update device
Disconnect
Device:
vendor: [Hotﬁnger Baldwin Messtechnik GmbH v] & Add Device From Template /
Mame Vendor Version Add Object
=i[{Jl EtherNet/IF targets | Add Device... |
= m Other
E Clipx Hottinger Baldwin Messtechnik GmbH Major Revision=16#1, Minor Revision =

Author: Michael Guckes

Page 5 of 11

HBM: Public



TECH NOTE - ClipX calculating force result signal

HBM

Make sure identical EtherNET/IP addresses from ClipX SoMachine Project and ClipX address assigned in Web browser.

Devices > 1 X

=il Tesf
= [ MyController (TM251MESE)
=Bl pLE Logic
=1Lk Application
@ cw
m Library Manager
= @ Task Configuration
& masT
8 10_Bus (10 bus - TM3)
[ com_pus {COM bus)
Ethernet_1 (Ethernet Metwork)
= Ethernet_2 (Device Metwark)
= ﬂi Industrial_Ethernet_Manager (Industrial Ethernet Manager)
B cipx (CipX)

+-8# Serial_Line_1 (Serial line)

ClipX > Fieldbus

Home

Network
Settings

Device

Amplifier
EtherNet/IP
Calculated Channels
Peak Values
Captured Values
Limit Switches
Digital YO
Analog Output Ether| 2 t/l P

() Fieldbus

Ethernet AP STATIC

ClipX Bus P Addre
192.168.2.5

Parameter Sets

ﬂi ClipX x ﬂi Industrial_Ethernet_Manager

Target settings | Connections | User Parameters | EthernetIlP Ijo M
Address Settings (CHCP server configuration)

() 1P Address by DHCP DEVICE_1

(Z) TP Address by BOOTP | 00 :00:00:00:00 :00
@ Fixed IP Address 192 . 168 . 2 . 5
Electronic Keying

Check Device Type 12

Check Vendor Code 905

Check Product Code 3341

[T check Major Revision 1

[7] chedk Minor Revisi 1

[ Restore default \ra}des ]

Clipx |B Default name of parameter set (01)

255.2566.255.0
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TECH NOTE - ClipX calculating force result signal HBM

Add Connection.

Devices > X [ clipx %
= Test =] Targetsettings | Coggections | User Parameters | EthernettP 1/ Mapping | Status | Information |
= @ MyController (TM251MESE)
=Bl pLC Logic Connection N* onnection Mame  RPIO-->T (ms) RPIT-->0 (ms) 0-->T size (byte) T-->0 size (byte)
=-IC} Application 3
@ on New connection [

{#) Library Manager
= (&8 Task Configuration
o masT
2 10_Bus (10 bus - TM3)
[ com_Bus (oM bus)

(7 generic connection (free configurable)
® predefined connection (EDS-File)

Choose a connection

Connection Name RPIO-->T (ms) RPIT-->0 (ms) 0-->T size (byte) T-->0 size (byte)

Bl Ethernet_t (Ethernet Network) Exclusive Ovmer 10 o 80 200
=1 Ethernet_2 Device Network) Listen onky 10 10 200
= ndustrial_Ethernet_Manager (Industrial Ethemet Manager) Input Only 10 10 200

B aipx @ipx)
+-87 Serial_Line_1 (Serial ling)

Generic Parameters

Connection Name Exdlusive Owner H

VA Add Connection...

Configuration Data

Timeout Multiplier

T Scanner to Target (Output) Target to Scanner (Input)

Parameters  Value 0->T Size (Bytes) 80 T—>0 Size (Bytes) 200
RPI (ms) 10 = RPI (ms) 10 =
Trigger Type Cyclic Trigger Type Cydlic
Inhibit Time (ms) o Inhibit Time (ms) 0
Fallback Mode Go to zero <default>
'
\

With ClipX it will be not necessary to handle the Assembly Instance Object 199. This Object defines the number of
transferred channels. At the moment ClipX work with the max. possible number of channels.

Target(ClipX) -> Scanner(PLC) = 166 bytes (assembly 100).

Scanner(PLC) -> Target(ClipX) = 44 bytes (assembly 101).

In general it will be possible to decide from ClipX web server the number of transferred channels.

EthernetIP 1/O Mapping. SoMachine mapped all inputs and outputs as Word (2 Bytes). ClipX format for measured values
is Real(4 Byte). We need a small program for it.

File Edit Wiew Project Buld Online Debug Tools Window Help
& #h 4 [ CE selectal ~ | CODESYS Classic -
Jevices * 3 X ﬁi ClipX x
= Test E] | Target settings | Connections | User Parameters | EthernetlP 1/0 Mapping |51311.|s I Infcrmatior1|
= @ MyController (TM251MESE) Channels
=B pLC Logic - -
=} Application Variable Mapping  Channel Address Type
“ auL S ] Input Exclusive Owner % W5 ARRAY [0..99] OF WORD
m Library Manager 4 Input Exclusive Owner [0] 20 IWS WORD
= Task Configuration k] Input Exclusive Owner [1] % IWE WORD
gg MAST Ay Input Exclusive Owner [2] YalWT WORD
& 10_Bus (10 bus -TM3) 4 Input Exclusive Owner [3] 2L IWE WORD
m COM_Bus (COM bus) Ay Input Exclusive Owner [4] % IWg WORD
Ethernet_1 (Ethernet Network) Ay Input Exclusive Owner [5] %alWi10 WORD
= Ethernet_2 (Device Netwark) b ] Input Exclusive Owner [6] %6IW11 WORD
= m Industrial_Ethernet_Manager (Industrial Ethernet Manager) *» Input Exclusive Ovner [7] %1z B
E Clipx (ClipX) k] Input Exclusive Owner [8] %RIW13 WORD
4.5 Serial_Line_1 (Serial line) R} Input Exclusive Owner [9] 2aIW14 WORD
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TECH NOTE - ClipX calculating force result signal HBM
Add POU(Programm Organization Unit) with right mouse click on Application.
- '@ Test E | Target settings | Connections I Lser Parameters | EthernetlP |
=- [ MyController (TM251MESE) Channels
=2l PLC Logic M :
= ﬁ Application ° Variable Mapping  Channel
@ o # cut Input Exclus
E b
il Library Manager Copy Input Exclus
= @ Task Configuration Paste Input Exclus
@ MAST % Delete Input Bxclus
2 10_Bus (I0 bus -TM3) B propert Input Exclus
roperties...
[ com_Bus (CoM bus) = Input Bxclus
Ethernet_1 (Ethernet Metwork) & Add Function From Template Input Exclus
=-[9 Ethernet_2 {Device Metwork) H‘j Add Object e 3 | u Application. ..
= ﬂi Industrial_Ethernet_Manager (Industrial Add Device. . % DatalogManager...
B clipx (Clip¥) _
= Insert Device... @; DUT...
+-8# Serial_Line_1 (Serial ling)
Scan For Devices... @ Global variable List...
IO Summary... Image Poal...
Power consumption, .. =0 Interface...
i) Add Folder. .. ﬂ Metwork Variable List (Receiver)...
D”' Edit Obiect “ Metwork Variable List (Sender)...
Edit Obiject With... E OPC UA Symbol Configuration...
o8 . T Persistent Variables. ..
Login
8] POU...
Advanced Configuration
& POU for implicit checks. .
ﬁ Recipe Manager...

Relocation Table...

Le

Symbol configuration. ..
Text List...

Trace...

Visualization. ..

Visuslization Manager...

§¢¢@‘¢¢é¢¢ﬁ
u

B ®E L 0

Web Data Configuration...

Open the field for variable declaration.

De\f\ces > 3 X /W POU X
=5 Test - =
= [ MyController (TM25 IMESE)
= @ﬂ PLC Logic
= a Application
@ o
m Library Manager
POU (PRG)
= @ Task Configuration
& masT
2 10_Bus (10 bus - TM3)
[ com_Bus (com bus)
Ethernet_1 (Ethernet Network)
=: Ethernet_2 {Device Network)
= m Industrial_Ethernet_Manager {Industrial Ethernet Manager)
B cipx [@ime
+ w57 Serial_Line_1 (Serial ling)
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The assignment from %IW5...%IWxx to ClipX data you can find in ClipX Fieldbus 1/0 Image. See therefore the
screenshot below.

File Edit View Project Buid Online Debug Tools Window Help

& o Y -] [§ CE selectal ~ | CODESYS Classic -
Jevices -« 3 X ﬁi ClipX =
= Test E] | Target settings | Connections | User Parameters | EthernetIP /0 Mapping |51311.|s I Inforrnation|
= [ MyController (TM251MESE) Channels
=B pLC Logic - -
- ) Application Variable Mapping  Channel Address Type
ﬂ G = Input Exclusive Owner % W5 ARRAY [0..99] OF WORD
m Library Manager R} Input Exclusive Owner [0] %0 IWS WORD
= @ Task Configuration k] Input Exclusive Owner [1] % IWE WORD
é/} MAST Ay Input Exclusive Owner [2] YalWT WORD
@ 10_Bus (10 bus -TM3) R} Input Exclusive Owner [3] 26 IW8 WORD
m COM_Bus (COM bus) k'] Input Exclusive Owner [4] %L IW9 WORD
Ethernet_1 (Ethernet Network) Ay Input Exclusive Owner [5] % lW10 WORD
= Ethernet_2 (Device Network) R ] Input Exclusive Owner [6] 26IW11 WORD
= m Industrial_Ethernet_Manager (Industrial Ethernet Manager) *» Input Bxclusive Owner [7] ®w R
E Clipx (ClipX) Ay Input Exclusive Owner [8] % IW13 WORD
+.155 Serial_Line_1 (Serial line) R} Input Exclusive Owner [9] 2aIW14 WORD

clipx  |E® pefault name of parameter set (01) O s1%  siaws

Settings
vi
Amplities
EtherNet/IP
alculated Channels
k Values
Captured values
mit Switches - 3 DOWNLOAD I0-IMAGE
Digial O
Analog Output Etheri'et/IP
@ Fieldbus
themet API STATIC
ClipX Bus )
19216825 255.266.255.0 0.0.00

arameter Sets

ClipX 1/0 Image:

Input (ClipX to scanner)

start address end address item
0 3 ADC value
4 7 Field value
8 11 Gross value
12 15 Metvalue
16 19 Min value
20 23 Max value I
24 27 Peak-to-peak value
28 31 Captured value 1
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Write the following little program.

[ Clipx POU X
1 PEOGEAM POT
2 VAR
3
4 GrossvValue at imd? :real;
g END VAR
Il ;
MOVE 0
w1 |— Yormweed
MOVE —
w12 |— Hrmwb

Normally it would be %IW9 and %IW10 for Grossvalue. Schneider PLC adds 4Byte (run/idle header) offset (green
marked).

[ dipx x 'i@ POLI

| Target settings | Connections I User Parameters | EthernetIP I/0 Mapping |S13tus I Inﬁarmaﬁun|

Channels
Variable Mapping  Channel Address Type Curr
= 4 Input Bxclusive Owner ZaIWS ARRAY [0..99] OF WORD
b ] Input Exclusive Owner [0] | 3 IWS | WORD | 1
iy Input Exclusive Owner [1] |~ %W&  WORD 0
b ] Input Bxclusive Owner [2] SaIWT WORD 4578
A Input BExclusive Owner [3] B WORD 18638
A Input Bxclusive Owner [4] B WORD 57301
A Input Bxclusive Owner [5] 2LIW10 WORD 15305
R Input Bxclusive Owner [6] geIW1l WORD 37344
e Input Bxclusive Owner [7] CeIW12 WORD 49714

Login into the PLC

File Edit Wiew Project Build Online Debug  Tools Window Help
= a4 % B - ] |G | |

Login (Alt+78) |

Devices ~ 0 X [ dipx x [[a] Pou
=5 Test

= | MyController {TM251MESE)

| Target settings | Connections | s

Channels
=) PLE Logic : :
= u Application Variable Mapping  Ch
@ o £ A Inp
L3
il Library Manager v Oul
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Start the PLC

File Edit Wew Project Build Online Debug Tools Window Help

= 08 25 1@ | - V195 O[] m | |

. _ start (F3)|
DE':i!ces - x [ dipX x /@ POU ]
h -@ TESf. | Target settings | Connections | u
= MyContraller [connected] (TM251MESE)
Channels
=-8Y pLC Logic : :
n ul Application [stop] Vanable Mapping iC
@ o * ;@ In
m Library Manager i o

Now you should see a changing Gross Value. Compare it with the value in ClipX web browser.

Eile Edit Wew Project CFC Build Online Debug Tools Window Help

& | [ dh &5 | A2 Y6 76 |2 [t - (7 [ | OF m! [ = | @ 0§ selctal
| | | |
DEiisE > B X Cliex POU X
- @ Test E] MyController.Application.POU
= @ MyController [connected] (TM251MESE)
=B PLC Logic Expression Type Value Prepared value  Address Comment
-} Application [run] @ Grossvalie REAL  -10.7989578 %MD2
@ o
m Library Manager
POU (PRG)
= @ Task Configuration
--g¥ masT
& pou
&% 10_Bus (10 bus - TM3) MOVE
- — < 3 [5iz3g]
[ coM_Bus (CoM bus) il Zomwid a
Ethernet_1 (Ethernet Metwork)
= Ethernet_2 (Device Network)
= ﬂ] Industrial_Ethernet_Manager (Industrial Ethernet Manager|
B cipx cipx) MOVE —
= — Z
+e A Serial_Line_1 (Serial ling) iz %mw5 2 ==
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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