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Tutorial:
TwinCAT 3 & EtherCAT Voegtlin Devices

TwinCAT 3 EtherCAT Tutorial

This tutorial will describe how a Voegtlin EtherCAT device can be added to a TwinCAT soft PLC. The tutorial
will start from scratch, it does not describe how to install TwinCAT.

Remark: The created project in this tutorial can be downloaded from Voegtlin homepage, under file name:
Project Files EtherCAT v1.01 to open in TwinCAT - Tutorial v1.4.ZIP

The following version of TwinCAT is used in this tutorial:

About TwinCAT *
E Syztern Manager Verzsion:  w3.1.0 [Build 4208]
TwinCAT Yersion; 31,4022
Copyright [c] 1996 - 2018
Beckhoff Automation GmbH & Ca, KG 14/06/2018

Add ESI to TwinCAT

In order to be able to use the Voegtlin device with TwinCAT, it is essential that the ESI is stored. The ESI file
needs to be stored in the following location on the target PC:

ATwinCAT\3.1\Config\lo\EtherCAT\

The ESI has the following file name: ESI_Voegtlin_Instruments_0B02_Red-y V1.02.xml

Note: Check the website for possible updates of the ESI file

Create Project

Start TwinCAT and from the file menu start a new project. In the dialog box give the project a name. Select
the location where to store the project and press OK:

MNew Project ? x

I Recent [ [NET Framework 4.5 ~| Sort by: | Default - | mE Search Installed Templates (Ctrl+E) P~

4 |nstalled == — ;
- i TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects

4 Templates . TiwinCAT XAE System Manager
& Other Project Types Cenfiguration
I TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples

B Online

Click here to go online and find templates.

Mame: [EtherCat v1.01] |
Location: [C:\Users\wes\Documents\Visual Studio 2013\P rojects |
Solution: | Create new solution -
Solution name: EtherCat v1.01 Create directory for solution
| oK | | Cancel
Tutorial Version Page
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In the solution explorer (left side), only SYSTEM, PLC and I/O will be used. The other items can be switched

off through the right mouse button context menu:

wONE TN | CIETT DT ] R LE D | i =i
C |Build402222 (loaded) ~-|- iy B B & & | @ 7

Solution Explorer

Search Solution Explorer (Ctrl+;)

fad Solution 'EtherCat v1.01' (1 project)
| 4 § EtherCatv10l
bl SYSTEM
MOTION
b PLC
[0 SAFETY
E C++
b o]

Note: In this tutorial MOTION, SAFETY and C++ will be hidden.

Add EtherCAT server

Expand the I/O item and right click on the devices item. Add a new item:

MNAI'EIT

E C++
4

jrjel

‘O Add MewItem... T
*7  add Existing Iterm.., Shift+Alt+4

Export EAP Config File

+, ‘.
“a,  Scan

Paste
Paste with Links

Tutorial Version
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From the list which is presented go to the EtherCAT list and select the EtherCAT Master:

Tnsert Device
Type: - Ok
=& EtherCAT Slave
== EtherCAT Autarmation Pratocol [Metwork VW ariables)
Bi| EtherCAT Autornation Protocol via ELES0T, EtherCAT
= EtherCAT Simulation
(-8 Ethemet
[+-ds Profibus DP |
[+-agge Profinet 3
[#-€if CAMopen
[#)-== DeviceMet Target Tupe
F—]F:LT EtherMetF { ::, PC Dn'_','
-fff SERCOS interface =
-0 Beckhoff Lighthus ) B orly
b= |15B () B oy
E-EAC BACnet i
-2 Beckhoff Hardware - LAl
I HOFF
Mame: Device 1

Add Ethernet port

The EtherCAT controller needs an active Ethernet port in order to work. In this tutorial the USB Ethernet
dongle, DUB-E100 from D-Link, will be used as main adapter for TwinCAT.

Double click on the controller to open the properties:

[p — - ouw |

. -
© | Build 402222 (Loaded) - | B B2 & @ || <ok -l =& [ My PLC -1

| Solution Explorer

@ o-g| s - General Adapter EtherCAT Orline  CoE - Online
Search Solution Explorer (Ctrl+;)
Name: |Device 1 (BtherCAT) | Id: |1 |
& Sclution 'EtherCat v1.01' (1 project)
4 ol EtherCat v1.01 Object ld:  |(x03010010 |
b (4] svsSTEM Type: |EtherCAT Master |
4 170 Comment:
a4 *:t'g Devices
b == Device 1 (EtherCAT)
I g’_, Mappings
[] Disabled Create symbals [
Go to the “Adapter” tab.
Tutorial Version Page
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Here a suitable Ethernet adapter can be selected:

LRE| ™| [<Local> -] < [mypiC -

T Bl EtherCatvi & % [N

* | Build 4022.22 (Loaded)  ~| =+ &

fah | o-a | - General Adapter EtherCAT Online  CoE - Online
Search Solution Explorer (Ctrl+;) o
fa] Solution 'EtherCat v1.01' (1 project) @05 (NDIS) OFc) () DPRAM
4 EtherCat v1.01
b SYSTEM Description: |Etherr1et 2 (D-Link DUB-E100 USB2.0to Fast Ethemet Adapter) |
b Gl PLC Device Name:  [\DEVICE\(ES272046 ECTD4DCE-ABAD-1C4BS0BCT 185} |
A |,."’O e 5
5 4‘% Devices PC| Bug/Siot | Search...
v Device 1 (EtherCAT) MAC Address: |ec ad el 21 2aed | | Compatible Devices...
b g‘z Mappings N o
IP Address: [169.254.105.115 (265.255.0.0) |

[] Promiscucus Made fuse with Wireshark only)
[ Virtual Device Names

() Adapter Reference

Freerun Cycle (ms): 4 t 2 |

If no adapter is selected click on the “Compatible Devices” button to get an overview of all available
adapters:

Installation of TwinCAT RT-Ethernet Sdapters

- Ethernet Adapters - |

Elll;:" Ipstalled and ready to uze devices{realtime capable)
o Y LaNMerbindung 2 - TwinCAT-Intel PCI Ethernet Adapter (Gigahit]
LY Installed and ready to use devices{for demo use only)
- Cqmpatible devices
- LN Merbindung - Intel(R] Ethemet Connection (2] 1213-LM #2
-, Incompatible devices
Y LaNYerbindung 3 - D-Link DUB-E100 USB2.0 Fast Ethemet Adapter
EY Disabled devices

[~ Show Bindings

Here an adapter can be selected. Click on the adapter and then click on the “Install” button to prepare the
adapter:

S e .PLTA'-Eth ernet fida pters

- Ethernet Adapters - 1 Update List !
—1-&¥ |nstalled and ready to uze devices(realime capable]

- s LANMerbindung 2 - TwinCAT ntel PCI Ethemet Adapter (Gigatil) e |
Installed and ready to use devices(for demo uze only)

Compatible devices

I_I-'P' LANAerbindung - Intel[R ) Ethernet Cannection (2] 1219-Lk #2
Incompatible devices
: E" bitdung 3 - D-Link DUE-ETO0 0 Fast Ethernet Adapter]
¥ Disabled devices

Dizable l

[T Show Bindings

Tutorial Version Page
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A pop-up may appear asking to install the Beckhoff driver:

.|§'"“; Windows-Siche rheit

Mdchten Sie diese Gerdtesoftware installieren?

= Marne: BECKHOFF Metzwerkdienst
g Herausgeber Beckhoff Automation GrmbH & Co. KG

[C] Software von "Beckhoff Automaticn GmbH Co. Installieren | [ Nicht installieren }
KG" immer vertrauen

|8 Sie sollten nur Treibersoftware von vertrauenswurdigen Herausgebern installieren. Wie kann festgestellt werden
welche Geratesoftware bedenkenlas installiert werden kann?

Press “Install” when ok.
After the installation the list should show all the installed adapters:

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters- | T e U

= S
¥ LANYerbindung 2 - TwinCAT-Intel PCI Ethernet Adapter (Gigabit]

¥ Inztalled and ready to uze devices(for demo use only]

IE" LAM-4erbindung 3 - D-Link DIJE-E100 USEB2 0 Fast Ethernet Adapter
¥ Compatible devices

Lt LN Y erbindung - Intel[R] Ethemet Connection (2] 1219-L #2

¥ |ncompatible devices

* Dizabled devices

EF E¥ |nstalled and ready to use devices(realtime capable) |

LLLLLLU g

[ Show Bindings

Close the window. Check if the desired Ethernet adapter is shown under the description:

General | Adapter |EtherE.-'-‘-.T | Oriline | CoE - Elnline|

@ Metwork Adapter
i@ 05 [MDIS) O PCI ) DPRAM
Drescription: | Lak-Verbindung 2 [TwinCAT -Intel PCI Ethernet Adapter [Gigabit)] |
Dievice Mame: “DEYVICE%{32300B19-FFEQ-45C0-B435-059530330C2E}
[ Search... ]
MAL Address: £ 05 ca 57 a8 33 | Compatible Devices... |
Tutorial Version Page
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If not then press the “Search” button and select the desired adapter:

P

fiévﬁeﬁuund".é.f.

[rore] oK.
Bluetooth-Netzwerkverbindung [Blustooth-Gerat [PAr
&N arbindung 3 [D:Link DIE-ET00 USEZ0 Fast Ethemet &dapter] m
LM A erbindung [IntellR] Ethernet Connection [2] 1213-Lk #2] _
LaM-erbindung 2 [TwinCAT -Intel PCI Ethernet Adapter [Gigabit]] B

@ Unuzed

Al

Help

Add Voegtlin device

Right click on the EtherCAT Controller and from the context menu select “New Item”:

|8 warely [T
Bed Cov MAL Ac
4 Ifo
4 T Devices Ul
b Device o
ﬁ:l Mappirgs | ‘O  Add MewItem... Ins
‘0 Add Existing tem... Shift+Alt+2,
X Remowe Del D da
Change Metld... hdaphe
Save Neviee 1 (FtherCATY As
Find the Voegtlin device in the list and select it:
Tutorial Version Page
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Search:

Tupe:

Insert EtherCAT Device

| M amne: |EDH2 | Multiple: I‘I_:

(1]8

[ EK1814 EtherCAT 10-Coupler [14 E-Bus, 4 Ch. Dig. In, 3ms, 4 Ch. Di
|f EF1818 EtherCAT I0-Coupler [14 E-Bus, 8 Ch. Dig. In, 3z, 4 Ch Di
|j': EF1828 EtherCAT I0-Coupler [14 E-Buz, 4 Ch. Dig. In, 3ms, 8 Ch Di
[ EK1828-0010 EtherCAT 10-Coupler (14 E-Bus, & Ch. Dig. Out 24V, 0
_'Li Terminal Couplers [BET g, [Lsmam-B110]

Cuztamer specific Terminalz

B

E

i

-a

Vi Panel Couplers
[ EJ CouplenFJmms)
i

- B8 EtheriCAT Fieldbus Boxes [EPxxws]

B
B
B
e
e
£
- EtherCAT P Fieldbus Bowes [EPPssmx]
£
£
[
[
[
[

Salety Terminals

iR 4| EtherCAT Cx Device

- B EtherCAT PC card

o2+ Drives

H-8¥ Eva Board [Interfaces]

H-8F Eva Board [Sample Source Demosz)

3--& EtherCAT Piggeback controller boards [FB1:34)

=4 Voegtlin_Instruments_GMEH

£ @ PMEC_MAPPING_CORE
-4 PNEC_BRIDGE_%1 [35282 /13
[ ¥ Crnart_Seres | 201)

>

Cancel

Part
B

B
(®) B [Ethemet)

C

E xtended Information [] Show Hidden Devices Show Sub Groupz

In this example the following ESI file is used:

Tutorial

ESI_Voegtlin_Instruments_0B02_Red-y_V1.01.xml
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Double click on “Box1 (PNEC_BRIDGE) to get an overview of all the available registers:

[ E Intollata

4 [Z Box 1 (Red-y)

[ 1. ®PDO

b [ 1.RxPDO

b Oy WcState

b [ InfoData
b &% Mappings

Save the project.

Mame Online Type Size
#! Flow (RD) REAL 40
#| Temperature (RD) REAL 4.0
#1 Totalizer (RD) REAL 4.0
% Setpoint Flow (R... REAL 4.0
*#! Valve power (RD) REAL 40
1 Alarm Info (RD) UINT 20
W1 HW Status (RD) UINT 20
%1 Device setup (RD) UINT 2.0
%! Ramp Time (RD) UINT 2.0
#| Flow unit (3 cha... STRIMG(E) 2.0
¥ Gas name (& cha... STRING(E) 9.0
# Serial (RD) UDINT 40
%! Device Typel (8., STRING(E) 8.0
¥ PID select (RD) UINT 20
#1 Max flow (RD} REAL 40
# Device Type2 (8 ... STRIMG(E) 9.0
1 Pressure unit (8 ... STRING(E) 9.0
#! Totalizer unit (8 ... STRING(E) 9.0
# Enable setpoint ... UINT 20
#1 LUT select (RD) UINT 20
#1 Pressure (RD) REAL 40
# Pressure Minim... REAL 4.0
# Pressure Maxim... REAL 4.0
¥ Setpoint pressur.., REAL 40
#! Presure PID sele... UINT 2.0
# WeState BIT 04
# InputToggle BIT 0.1
# State UINT 20
1 AdsAddr AMSADDR. 80
- Totalizer (WR) REAL 4.0

Starting the PLC

Activate the created configuration by pressing the “Activate Configuration” button:

M “Woeqgtlin EtherCat Test - Microsoft Wisual Studio (Adi

FILE ~ EDIT  WIEwW P

ROJECT LD DEBUG

-0 | B-o-2 )| & & & |

“ | Build 4022.22 {Loaded)

: Solution Exp
| o-a|
Search Solution Explorer (Ctrl+5)

el I

5| -

| SN SN PFE-P RPN TR R ST R S QUG et 3

A window will pop-up to confirm the action, proceed:

Micrasoft Wisual Studia

W% Activate Configuration
W' (Old Configurations will be ovenwritten!)

==

OK 1 | Abbrechen

Tutorial

Version

>Addr...
39.0
430
470
51.0
550
59.0
61.0
63.0
65.0
67.0
76.0
850
29,0
92.0
100.0
104.0
113.0
122.0
131.0
133.0
135.0
139.0
143.0
147.0
151.0
15221
1524.1
15480
1550.0
39.0

In/Out  UserD  Linked to

Input O
Input O
Input 0
Input 0
Input 0
Input 0
Input O
Input O
Input O
Input 0
Input O
Input O
Input 0
Input 0
Input &
Input O
Input O
Input O
Input 0
Input 0
Input 0
Input 0
Input O
Input 0
Input O
Input 0
Input O
Input O
Input 0
Output 0

Page
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It is possible to receive the following error:

(i

real-time startdfagncr:rtlc .

Descripkion
Setting TwWinCAT in Run Mode with Kaspersky Anti-Yirus is not pe

Solution

Uninstall Kaspersky anti-Yirus

or

Activate a solution using only isolated cores

ERR 01024 LoC

[} always check on activate | Continue | E"Cancn_a_l ;

To solve this problem either uninstall the virus checker or assign a core to the PLC.

Assign Core
Expand the SYSTEM item and double click on the “Real Time” item:

fad Solution “oegtlin PR tutorial' (1 projec
F I-] Woegtlin PM tutarial
4 [ SYSTEM
A License

% Tasks
=f= Routes
3n Type Systern
TeCOM Objects
PLC
4 o
4 "L Devices

mooc - am e s

In the new window press the “Read from Target” button to get the current configuration:

Settings | Online I Priorities I C++ Debugger
P~ =
Fouter Memony [MEyte]: 32 =
Available CPUz [windowszolated): 1 =0 B [ Read from T arget ] [ Set on target ]
cPU RT-CPU | Base Time | CPULin
0 [V Default Lms ~leo%

The actual core setup will be shown. On the machine where the tutorial runs, one core is assigned to the
PLC:

Tutorial Version Page
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Settings | Onlitie I Priorities I C+ Debugger|
Router Memory [MByte]: 2 EI
Available CPUs [wWindows/lzolated): 7 EI 1 EI [ Fead from T arget ] [ Set on target
CPU RT-CPU | Base Time | CPULimit | Latency Waming |
0(Windows) |V Default  1ms  T[80% >l tnone) =l
1 (Windows) | =l
2 0Windows) ([ ~|
3 (Windows) || ~I
4 (Windows) ] |
5 (Windows) [ R
6 (indows) || LE
7 (solated) o
Object RT-CPU | Base Time (ms) | Cycle Time (ms) | Cycle Ticks | Pricrity Al
/O Idle Task Default (0} L[_lms Ilms .1 _11

The numbers of cores can be set by pressing the “Set on Target” button.
Assign the PLC to the isolated core by setting the check box (uncheck the default core):

Settings | Online I Pricrities I C+ Debugger|
Fiouter Memory [MEyte]: 32 EI
Available CPUs [wWindows/solated): 7 ﬂ 1 ﬂ [ Read from T arget ] [ Set on target
cPU RT-CPU [Base Time [ CPULimit | Latency Warning
0 (Windows) || | | [
L(Windows) || =l
2 (Windows) || =~
3Windows) || ~
aWindows) || =l
5 (Windows) || =l
6 (indowes) I_ L[
T {Isalated) I_ Default 1ms _[ 100 % (none)
Ohbject RT-CPU | Base Tirme (rms) | Cytle Tirne (ms) | Cycle Ticks | Priority
IO Idle Task Default (7} _llms 1ms '11

Activate the created configuration again. A new pop-up will appear informing that a sync master is needed.
This can be ignored (for now):

Device 'Device 1 (EtherCAT)Y needs sync master (at least one variable
linked to a task wariable)

Press “OK”

Tutorial Version Page
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Micrasoft Wisual Studio

|el Restart TwinCAT Systern in Run Mode

[ oK || Abbrechen

Press “OK”

The PLC is running now which can be seen by the TwinCAT System indicator turning green:

M Woegtlin EtherCat Test - Microsoft Wisual Studio (Administrz
FILE  EDIT  WIEW ~ PROJECT i DEBUG  TWINMC
ic-o|B-m-un a9 -

o |Build 4072.22 (Loaded)  ~| = 3y B | ED 3 |&

Solution Explorer

D o-a| &=

At this stage it might be that the Device isn’t online because the TwinCAT I/O system has not been linked to
another device that can drive the I/O. See appendix A for a solution.

To view data from the device when it is not online, switched to “Config mode”. Press the blue button right

next to the TwinCAT System indicator.

A pop-up window appears asking to confirm the action, confirm:

Micrasoft Wisual Studio

(el Restart TwinCAT Systern in Config Mode

S0k | abbrechen

Press “OK”

Micrasoft Wisual Studia | 22

|6| Load /O Devices

Press “Yes”

To see live data, double click on “Box 1 (Red-y-for-gasflow)”:

Tutorial Version
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b O} My_PLC Instance Marne
];:2 _ # Flow (RD)
= DE\"CES_ Temperature (RD)
4 = Due\rlce1 (EtherCAT) Totalizer (RD)
5% Image

AW | e Info Setpoint Flow (RD)
. Valve power (RD)

- :
E = ,S:::tlimts Alarm Info (RD)
b O Outputs HW Status (RD)
@ InfoData Device setup (RD)
4 [ Box1 (Red-y) | Rarmp Time (RD)
3 1. T«PDO Flow unit (8 characters) (RD)
> [ 1.RxPDO Gas name (8 characters) (RD)
b [E WecState Serial (RD)
P [@ InfoData ! Device Typel (8 characters) (RD)

PID select (RO

! Max flow (RD)

Device Typed (8 characters) (RD)
Preszure unit (& characters) (RD)
Totalizer unit (8 characters) (RD)
Enable setpoint storage (RD)
LUT zelect (RD)

! Preszure (RD)

Pressure Minimum(RD)

ﬁ:: Mappings

' Pressure Maximum(RD)
Setpoint pressure (RD)
| Presure PID select (RDY)

‘R EEREEEEEEEEE R R EE R Y

Writing data

At power-up the output PDO’s are disabled. This means that any changes to the output PDO will not be
executed by the Smart. In order to enable writing to the Smart, it is necessary to write PDO register “Write
Select (WR)”. Each bit in this register corresponds to a specific register.

The table below gives an overview:

Online
0.0031448013
24.414848
95803459
0.0

0.0

0

0
5
0

163154

0

0.0
0.0
6.0
0.0

Bit Selected output PDO register

Totalizer

Set point Flow

Valve Power

Device Setup

Ramp Time

PID Select

Factory Reset

HW Error Reset

Enable SP Storage

LUT Select

Set Point Pressure

Pressure PID select

Sl alo|lo|Njo|o| s w| v =|o

Soft Reset

Once a bit is set it will remain set until cleared again. The bits could be set during start-up of the program.

Tutorial Version

Type
REAL
REAL
REAL
REAL
REAL
UINT
UINT
UINT
UINT
STRING(E)
STRING(E)
UDINT
STRING(&)
UINT
REAL
STRING(E)
STRING(8)
STRING(E)
UINT
UINT
REAL
REAL
REAL
REAL
UINT

Size
40
4.0
40
40
4.0
20
20
20
2.0
9.0
9.0
4.0
5.0
20
4.0
9.0
2.0
9.0
20
20
4.0
4.0
40
4.0
2.0

> Addr...
39.0
43.0
470
51.0
53.0
59.0
61.0
83.0
65.0
67.0
76.0
250
85.0
93.0
100.0
104.0
113.0
122.0
131.0
133.0
135.0
138.0
143.0
147.0
151.0

In/Out
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

User ID

o0 0 0 0000000000000 0000000

Page
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Examples

Tutorial:

Writing a set point

To write a set point, bit 1 in the “Write Select (WR)” needs to be set. In the middle screen, right click on the
red “Write Select (WR)” register and select “Online write”:

Hressure (HU)
Setpoint pres 7@
Presure PID 5
Wifc State
InputToggle |
State

o AdsAddr

B Totalizer (4R
B~ Setpoint flaw

B alve power 1

oA

B Dewvice setup|
B PID select ()
B Factory reset? 53
B H error rese
B Enable setpoj
B LT select (il

- Setpoint pres -

nu RESL
Change Link...

Clear Link{s)

Goto Link Yariahle

Take Marre Owver from linked Wariable
Dizplay Mode

Tnsert Mews Iterm.,

Insert Existing Itern..,

Drelete Drel
blone Address..

Online YWrite..,

Online Force..,

Feleass Force

Add to Miatch

Femoye from Watch

4.1
4.1
2.0
0.1
0.1
2.0
4.0
4.1
4.1
4.1
2.0
2.0
2.0
2.0
2.0
2.0
4.1

2.0

4
108.0
112.0
1522.1
15241
1548.0
1550.0
34.0
43.0
47.0
510
53.0
55.0
51.0
59.0
A0
fi3.0
7.0

Input
Input
Input
Input
Input
Input
Input
Output
Output
Output
Output
Output
Output
Output
Output
Clutput
Output
Clutput
liffl.f,:_t put

s e B e S e TR TR e T TR —— TR TR —— S T — TR — T — T — TR — T — T — N —

A dialog box will appear where a value can be entered in various formats. Set point is bit1 which means that
the value “2” needs to be entered:

b

SetValue If);'alog
Dec: 3 ;]DK
Hex (w0002 Cancel
Float:

Bool: a 1 Hesx Edit...
Binary: 02 00 2
Bit Size: @1 @8 @15 C32 O @

Press “OK”. The register is updated and now a set point can be written. Right click on the red “Setpoint Flow

(WR)” register and in the dialog box enter a value (float). The maximum allowed flow for the connected

controller in this tutorial is 60 In/min:

Tutorial
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#1 Flow unit (8 characters) (RD) STRING(E)
#! 3as name (8 characters) (RO Ajr STRIMGEE)
! Zerial (RO 163194 LDIMT
1 PID select (RD) 0 UIMT
%1 Max flow (RD) REAL
A value of 22.5 will be entered:
SetWalue Dialog @
Dec: 1102315520 ——
Hes: D41 B40000 [ Cancel |
Float: 22q
Baol: |_Q_| 1] Hex Edit
Binary; noooed 41 4
Bit Gize: @1 @8 B @2 064 O
The set point is now set and can be checked:
1 Setpoint Flowe (RO 225 REAL
# Walve pouver (RD) 100.0 REAL

The valve power is at 100% and an error has been raised (HW Status). This means there is no flow which is

correct since the controller isn’t connected to a

Set point can be set to zero again:

#1 HW Status (RO
# Device setup (RD) 0

gas supply.

UINT
UIMT

e

2.0
2.0

61.0
63.0

Input
Input

SetWalue Dialog @

Dec: 0 | Ok |

Hex: 000000000 [ Cancel |

Float: i

Biool: [ Q_| 1 | Hex Edit

Binary: 00 0000 o0 4

Bit Size: 7 &8 D16 @32 @ed v

Tutorial Version Page
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Clear HW error

The clear the error the “HW error reset (WR)” register needs to be written. To do so bit 7 of the “Write Select
(WRY)” register needs to be set. Bit 6 represents a value of 27 = 128. Together with the set point the value
128 + 2 = 130 will be written in the register:

Set Value Dialog s
Dec: [13d | o]
Hex: | Ox0082 | Cancel
Float: | |

Bool: o 1 Hex Edit...
Binary: [32.00 [ [2 ]
Bit Size: O1 O8 ®1e O3 Js4 O

To clear the error the same value as indicated must be written back. In this case 8:

¥ HW Status (RDY) 8 UINT 2.0 81.0 Input 0
#! Device setup (RD) UINT 2.0 63.0 Input 0
Open the dialog box and enter the value 8, press “OK”:
Set Value Dialog X
Dec: H | l ok |
Hex: | Ox0003 | Cancel
Float: | |
Bool: i} 1 Hesx Edi...
Binary: (0300 |2 ]
Bit Size: O1 O8 ®1e O3 Oss O3
The error is cleared. A new set point can be entered again if desired:
%! Setpoint Flow (RDY) 0.0 REAL 40 51.0 lnput 0
#1 Vahve power (RD) 0.0 REAL 4.0 530 Input 0
¥ Alarm Info (RDY 0 UINT 2.0 59.0 lnput 0
#1 HW Status (RD) 0 UINT 2.0 61.0 lnput 0

Tutorial

Version

Page

TwinCAT / Voegtlin devices

EN1.4

© Voegtlin Instruments GmbH

17



Tutorial:
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Appendix A

Getting device online

When switching to run mode it is possible that the device will not come online. This is due to the warning

which popped-up earlier:

Microsoft Visual Studio

Device 'Device 1 (EtherCAT)Y needs sync master (at least one variable
_'g linked to a task wariahle)

The warning indicates that the TwinCAT 1/O system has not been linked to another device that can drive the

I/O. This can be solved by using the integrated PLC of TwinCAT.

Go to the PLC tab and right click on it. Select “Add new item”:

Selution Explorer - I X
@l o-a| &=
Search Solution Explaorer (Ctrl+;) P -

fa] Solution 'EtherCat v1.01' (1 project)
4 Iha EtherCat v1.01

4 /0 ‘O Add New ltem.., Ins
4 *f"; Dey +D Add Existing ltem... Shift+Alt+A
e Paste Ctri+V

Paste with Links

Tutorial Version
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Create a new PLC project and give it a new name:

Add Mew Item - EtherCat v1.01

4 |nstalled

Sort by: | Default

e ipmpsies I sonderdPLCProject

m Empty PLC Project

Plc Templates

Plc Templates

Click here to go online and find templates.

My_PLC
| C:\Users\wes\Documents\Visual Studio 2013\Projects\EtherCat v1,01\EtherCat v1.01\

Mame:

Location:

Search |nstalled Templates (Ctrl+E)

?

Type: Plc Templates

Creates a new TwinCAT PLC project
containing a task and a program.

X

o~

| | Cancel

When the project has been created the following structure has been created:

fa] Solution 'EtherCat v1.01' (1 project)
4 o EtherCat v1.01
bl SYSTEM
4 PLC
O My PLC
4 B9 My PLC Project
I [d External Types
P gl References
3 U
[ GVLs
4 [Z POUs
&1 MAIN (PRG)
3 VISUs
B3 My PLCtme
[ Ef] PlcTask (PlcTask)
b O My PLC Instance
- /0
4 {H% Devices
== Device 1 (EtherCAT)

F

Double click on “MAIN”. The MAIN window will open:

@7 | | <Local> - 2 | My PLC -

H K
PROGRAM MRIN

END VAR

LA S

Tutorial Version
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Add the following code between VAR and END_VAR (copy/paste from this document):

PROGRAM MAIN enect  [UTTRENR

VAR |  PROGRAM MAIN

/I Inputs W'R

Flow AT %lI* : REAL;
Tempature AT %I* : REAL;
Totalizer AT %I* : REAL;
Set_point_flow AT %I* : REAL;
Valve_power AT %I* : REAL; 5
Alarm_info AT %I* : WORD; 5
HW_Status AT %I* : WORD; Be
Device_setup AT %l* : WORD;
Ramp_time AT %lI* : WORD;
Flow_unit : STRING(8);
Gas_name : STRING(8);
Serial_number AT %I* : DWORD; 18
Device type1 : STRING(8);
PID_select AT %I* : WORD; i
Flow_limit AT %I* : REAL;
Device type2 : STRING(8); z3
Pressure_unit : STRING(8); sl
Totalizer_unit : STRING(8);
Enb_SP_store AT %I* : WORD; 27
LUT_Select AT %I* : WORD; .
Pressure AT %I* : REAL; =
Pressure_min AT %I* : REAL; =
Pressure_max AT %I* : REAL; 32
Set_point_pressure AT %I* : REAL;
Pressure_PID AT %l* : WORD;

/[ Outputs
Totalizer wr AT %Q* : REAL; o
Set_point_flow_wr AT %Q* : REAL; 40
Valve_pwr_wr AT %Q* : REAL;
Device setup_wr AT %Q* : WORD;
Ramp_time_wr AT %Q* : WORD; ;
PID_select_wr AT %Q* : WORD;

inputs

Flow AT %I% : REAL;
Tempature AT $I* : REAL;
Totalizer AT %I : REAL;

Set_point flow AT 3I% : REAL;

Valve power AT %#I' : REAL;
Alarm info AT 3I* : WORD;
HW_Status AT £I% : WORD;
Device_setup AT %I* : WORD;
Ramp time AT %I* : WORD;
Flow unit : STRING(Z):

Gas _name : STRING({Z):

Serial number AT 3I* : DWORD:

Device typel : STRING(Z):
BID select AT %I% : WORD:
Flow limit AT &I* : REAL;
Device_typed : STRING({Z);
Breasure unit : STRING(Z);
Totalizer unit : STRING(S);
Enb 5F_store AT $I* : WORD;
LUT_Select AT ¥I* : WORD;:
Pressure AT £I* : REAL;
Preasure min AT %I* : REAL;
Preasure max AT $I* : REAL;
Set point pressure AT $I* :
Pressure PID AT %I : WORD:

Totalizer wr AT $0* : REAL;

Set_point flow_wr AT 0% : REAL;

Valve pwr wr AT Q' : EEAL;

Dewvice_setup wr AT QY : WORD;

Ramp time wr AT #Q* : WORD;

PID select wr AT QY : WORD;
Factory reset wr AT Q' : WORD;

HW_error reset wr AT %0V :

Enb SP store wr AT QY : WORD;

LUT_select wr AT %0' : WORD
Set point pressure wr AT 30

L}

Preasure PID wr AT 0% : WORD;

Soft_reset wr AT 0% : WOED

Write protect _wr AT %0 : WORD;

Factory_reset_wr AT %Q* : WORD; 45|  END VAR

HW_error_reset_ wr AT %Q* : WORD;
Enb_SP_store_wr AT %Q* : WORD;
LUT_select_wr AT %Q* : WORD;
Set_point_pressure_wr AT %Q* : REAL;
Pressure_PID_wr AT %Q* : WORD;
Soft_reset_wr AT %Q* : WORD;
Write_protect_wr AT %Q* : WORD,;

WORD ;

: REAL;

END_VAR
Tutorial Version Page
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To check the code, build the solution:

N EtherCat +1.07 - Microsoft Visual Studio
FLE EDIT VIEW PROJCT | BUILD | DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW |

¥ Build Solution Ctrl+Shift+B ¥ - ¥ v| P Attach.. ~ | | |Release .
Rebuild Solution & |.(‘.J:-:-_- | I<L0ca|> ...| _i |My_PLC

Clean Solution
g5 Build My PLC
Rebuild My_PLC

Clean Selection

Batch Build...

Configuration Manager... £ Flow_unit_array AT %I* : ARRAY [C

3 7 Gas_name_array AT $I' @ ARBAY [O.

Checkall otjec ks ity P | 8 Pressure unit array AT $I* : ARR?
F | FLLC . =

m.T?‘M PLC Proi 5 Totalizer_unit array AT 3$IY : ARF

4 | My PLC Broject 10 Device typel array AT S : ARRAY

Check the output window for errors and fix if any found.

Link variable
Double click on the device again to bring up the PDO list:

P g3 Plclask (Flc lask)

b O My PLC Instance Mame Online Type Size >Addr..  InfOut  UserlD

4« Evo # Flow (RD) 00062571859 REAL 40 390 Input O
4 %Ef“’ices_ #] Temperature (RD) 24226524 REAL 40 430 Input O
e P.E"l ice 1 (EtherCAT) %1 Totalizer (RD) 96.478241 REAL 40 470 Input O
e |::::-|nfo # Setpoint Flow (RD) 00 REAL 40 51.0 Input O
b c SyncUnits #1 Valve power (RDY) 0.0 REAL 4.0 55.0 Input 0
b Inputs # Alarm Info (RD) 0 UINT 20 59.0 Input [t}
b [ Outputs ‘* HW Status (RD) i} UINT 20 61.0 Input O
b [ InfoData #! Device setup (RD) 5 UINT 20 B83.0 Input (1]
‘ E Box 1 (Red-y) #! Ramp Time (RD) ] UINT 2.0 B5.0 Input ]
b 1, TkPDO # Flow unit (8 characters) (RO STRING(E) 9.0 B67.0 Input 0
b 1. RxPDO #! Gas name (& characters) (RD) STRIMNG(E) 9.0 76.0 Input 0

Tutorial Version Page
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In the right window double click on “Flow (RD)”. A new window pops-up showing the variables from the MAIN
window which are applicable:

B Attach Variable Flow (RD) (Input) >
ek | 5 Shiaw VW ariablas
(® Unuzed
(D) Usged and unused
+ FLC i
[] Exclude disabled
MZPLE Jristancs Exclude other Devices
- MAaIM.Flaw > IB 512028.0, REAL [4.0]
%] MAIN.Tempature > 1B 5128200, REAL [4.0] Excluds same mags
-~ MAIN.Tatalizer > |B512924.0, REAL [4.0] [®] Show Toaltips
oA MAIN Set_paint_flow > |B 512528.0, REAL [4.0] [] 5ot by Address
-odE ] MAIN Valve_power > 1B 5129320, REAL [4.0) [ Show Wariable Groups
- MAIM. Senial_number > 1B 512964.0, DWORD [4.0] .
%) MAIN Flow_limit > 1B 512380.0, REAL [4.0] e deneble Tioes
-4 MAIN.Pressure > B 5130160, REAL [4.0] [ Matching Type
-4 MAIM Pressure_min > 1B 5130200, REAL [4.0] Matching Size
-4 MAIM Pressure_max > |B 513024.0. REAL [4.0] [l Types
-odE MAIN Set_paint_pressure > |B 5130280, REAL [4.0] Aeray Mode
Offsets
[ Continuous
[] Show Dialog
Wariable Mame / Comment
A [Hand over
4| Take over
Cancel

Select “MAIN.Flow” and press “OK”. When looking at the PDO window an “X” has appeared behind flow
indicating that this variable has been linked:

Marme Online Type Size =Addr.. In/Out  UserID Linked to

! Flow (RD) X 0.0071554626 REAL 4.0 39.0 Input 0 MAIM.Flow . PlcTask Inp...
#! Temperature (R0 24.291618 REAL 4.0 43.0 Input 0

#1 Totalizer (RD) 96.507065 REAL 4.0 470 Input 0

#! Setpoint Flow (RD) 0.0 REAL 4.0 51.0 Input 0

Activate the configuration by pressing the “Activate Configuration” button:

M Woegtlin EtherCat Test - Microsoft Visual Studio (&di
FILE  EDIT  WIEWY  PROJECT UILD DEBUG
‘o-o|B-b-ued b d o
ii:{Buimanzz.zz(Loaded) -l-inv || B3

Activate Configurati

Al a-All 8-

TwinCAT will be restarted in Run mode and the device should be online now. There should be no warning
anymore about a sync master.

Tutorial Version Page
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Show strings

In the PDO list strings are not shown and if then only in a hexadecimal format. To show strings a script is
needed which converts the data into ASCII.

The easiest way is to use a union data type for the conversion.

Right click on the POUs tab (where MAIN is) and add a new DUT:

Solution Explorer R -  EtherCat vl MAIN + X
o & | o - g | | - 37 Pressure_ PID AT $I*
Search Solution Explorer (Ctrl+;) P01 34 f/ Outputs
3] Solution ‘EtherCat v1.01' (1 project) e e
g a EtherCat v1.01 4l S5et_point_flow wr AT &
: ﬂ SYSTEM 42 Valve pwr wr AT Q%
4 43 Device setup wr AT %Q*

Bamp time wr AT 0% :°
PID select wr AT Q' :
Factory reset wr AT %0
HW_srror_reset wr AT %
Enb 5P store wr AT 0%

4 My_PLC
4 ;—; My _PLC Project
I [ External Types
I -dl References

b e
2 R

i
]

[ DUTs 43 LUT_select_wr AT Q% :
50 Set_point Pressure wr .
= Add » |8 pou.
3 vist Exportto ZIP ] POU for implicit checks...
=
Ua My Import from ZIP ¥ DUT..
b I P : 3
boog My_PL Eﬁ Export PLCopenXML... ﬂ Global Variable List...
i B B Esg Import PLCopenxML... [E1 Referenced Task..,

In the pop-up window select “Union” and give it a useful name, press “Open”:

Add DUT X

Q'.; Create a new data unit type

Mame:
|U_Conv_5tr|

Type:
() Structure

(C) Enumeration

) Alias
L=4 (=4 o
(@) Union
Tutorial Version Page
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A window will open showing the script for the union. Replace the code for the code below (copy/paste):

TYPE U_Conv_Str:
UNION
arrSTR_Data: ARRAY [0 .. 7] OF BYTE; // Array must start with LSB
rStr : STRING(8);
END_UNION

END_TYPE

U Conw Str* + X FS{EEEIE0 MAAIN

L TAPE T Conv Str :

- p TNION

3 arr5TR Data: ARRAY [0 .. 7] OF BYTE; // Array muost start with L5B
4 rStr : STRING(Z):

5 END UNICOH

7| END _TYPE
gl |

In the main script add the following lines to the variable declaration (copy/paste):

uConv_ascii: U_Conv_str; // Union data type

Flow_unit_array AT %I* : ARRAY [0..7] OF BYTE;
Gas_name_array AT %I* : ARRAY [0..7] OF BYTE;
Pressure_unit_array AT %l* : ARRAY [0..7] OF BYTE;
Totalizer_unit_array AT %I* : ARRAY [0..7] OF BYTE;
Device_type1_array AT %I* : ARRAY [0..7] OF BYTE;
Device_type2_array AT %I* : ARRAY [0..7] OF BYTE;

MAINT & X
T PROGRAM MLIN
- 2 VAR
3 uConv ascii: U Conv_atr; // Union data type
Flow unit array AT %I* : ARRAY [0..7] OF B¥YTE:
E Gas_name_array AT £¥I* : ARRAY [0..7] OF BYTE:
7 Pressure unit array AT $I* : ARRAY [0..7] OF BYTE:
E TIotalizer unit array AT %I* : ARBAY [0..7] OF BYTE:
5 Device typel array AT $I* : ARRAY [0..7] OF BYTE:
10 Device typed array AT %I% : ARRAY [0..7] OF BYTE;
e 12 '/ Ioputs
Flow AT %I' : BEAL;
Temrnatira AT £T% - RDEAT-
Tutorial Version Page
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In oder to use the union some more scripting needs to be done in the MAIN. Add the following code in the
program array, below the declaration area (copy/paste):

// Flow unit

uConv_ascii.arrSTR_Data[7] := Flow_unit_array[0];
uConv_ascii.arrSTR_Data[6] := Flow_unit_array[1];
uConv_ascii.arrSTR_Data[5] := Flow_unit_array[2];
uConv_ascii.arrSTR_Datal4] := Flow_unit_array[3];
uConv_ascii.arrSTR_Data[3] := Flow_unit_array[4];
uConv_ascii.arrSTR_Data[2] := Flow_unit_array[5];
uConv_ascii.arrSTR_Data[1] := Flow_unit_array[6];
uConv_ascii.arrSTR_Data[0] := Flow_unit_array[7];

Flow_unit := uConv_ascii.rStr;

// Gas name

uConv_ascii.arrSTR_Data[7] := Gas_name_array[0];
uConv_ascii.arrSTR_Data[6] := Gas_name_array[1];
uConv_ascii.arrSTR_Data[5] := Gas_name_array[2];
uConv_ascii.arrSTR_Data[4] := Gas_name_array[3];
uConv_ascii.arrSTR_Data[3] := Gas_name_array[4];
uConv_ascii.arrSTR_Data[2] := Gas_name_array[5];
uConv_ascii.arrSTR_Data[1] := Gas_name_array[6];
uConv_ascii.arrSTR_Data[0] := Gas_name_array[7];

Gas_name := uConv_ascii.rStr;

// Pressure unit

uConv_ascii.arrSTR_Data[7] := Pressure_unit_array[0];
uConv_ascii.arrSTR_Data[6] := Pressure_unit_array[1];
uConv_ascii.arrSTR_Datal[5] := Pressure_unit_array[2];
uConv_ascii.arrSTR_Data[4] := Pressure_unit_array[3];
uConv_ascii.arrSTR_Data[3] := Pressure_unit_array[4];
uConv_ascii.arrSTR_Data[2] := Pressure_unit_array[5];
uConv_ascii.arrSTR_Data[1] := Pressure_unit_array[6];
uConv_ascii.arrSTR_Data[0] := Pressure_unit_array[7];

Pressure_unit := uConv_ascii.rStr;

// Totalizer unit

uConv_ascii.arrSTR_Data[7] := Totalizer_unit_array[0];
uConv_ascii.arrSTR_Data[6] := Totalizer_unit_array[1];
uConv_ascii.arrSTR_Data[5] := Totalizer_unit_array[2];
uConv_ascii.arrSTR_Data[4] := Totalizer_unit_array[3];
uConv_ascii.arrSTR_Data[3] := Totalizer_unit_array[4];
uConv_ascii.arrSTR_Data[2] := Totalizer_unit_array[5];
uConv_ascii.arrSTR_Data[1] := Totalizer_unit_array[6];
uConv_ascii.arrSTR_Data[0] := Totalizer_unit_array[7];

Totalizer_unit := uConv_ascii.rstr;
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// Device_typel
uConv_ascii.arrSTR_Data[7] := Device_typel_array[0];
uConv_ascii.arrSTR_Data[6] := Device_typel array[1];
uConv_ascii.arrSTR_Data[5] := Device_typel array[2];
uConv_ascii.arrSTR_Data[4] := Device_typel array[3];
uConv_ascii.arrSTR_Data[3] := Device_typel array[4];
uConv_ascii.arrSTR_Data[2] := Device_typel array[5];
uConv_ascii.arrSTR_Data[1] := Device_typel array[6];
uConv_ascii.arrSTR_Data[0] := Device_typel array[7];

Device_typel := uConv_ascii.rStr;

// Device_type2
uConv_ascii.arrSTR_Data[7] := Device_type2_array[0];
uConv_ascii.arrSTR_Data[6] := Device_type2_array[1];
uConv_ascii.arrSTR_Data[5] := Device_type2_array[2];
uConv_ascii.arrSTR_Data[4] := Device_type2_array[3];
uConv_ascii.arrSTR_Data[3] := Device_type2_array[4];
uConv_ascii.arrSTR_Data[2] := Device_type2_array[5];
uConv_ascii.arrSTR_Data[1] := Device_type2_array[6];
uConv_ascii.arrSTR_Data[0] := Device_type2_array[7];

Device_type2 := uConv_ascii.rStr;

It will look like this:

MAINT £ X

U_Conv_Str

Tutorial

Flow AT %I* : REAL;

Tempature AT $I* : REAL;

Set_point flow AT 3I*

Totalizer AT $I* : REM::REM: < Declaration area
Valve_power AT $I+ : REAL:

Alarm info AT %I : WORD;
HW_Status AT $I* : WORD;
Device_setup AT 3I* : WORD;
Ramp_time AT %I : WORD;

Flow unit : STRING({Z);
Gas_name : STRING(S):
Serial number AT $I*

Device _typel : STRING(Z

: DWORD:
it

PID_select AT 3I' : WORD;
Flow_limit AT %I* : REAL;

Device_type2 : STRING(Z

=

Pressure_unit : STRING(Z);
Totalizer unit : STRING(E);
Enb SP store AT $I' : WORD;
LUT_Select AT %I' : WORD;

Pressure AT $I* : REAL;

Pressure_min AT 3I* : REAL;
Pressure_max AT 3T' : REAL;
Set_point_pressure AT 3I* : REAL;
Pressure PID AT 3I* : WORD;

uConv_ascii.arrSTR Data[7]
uConv_ascii.arrSTR Data[g]
uConv_ascii.arr5TR Data[5]
uConv_ascii.arr5TR Data[4]
uConv_ascii.arr5TR Data[3]
uConv_ascii.arr5TR DatalZ]
uConv_ascii.arrSTR Datall]
uConv_ascii.arrSTR Datal0]

:= Flow_unit_array[0];

:= Flow unit array[l]:
:= Flow_unit array[2]: COde al"ea
:= Flow unit_array[3]:

:= Flow_unit_array[4];
:= Flow unit_array[5];
:= Flow_unit_arrav[&];
:= Flow unit_array[71;

Flow unit := uConv_ascii.rSte;

¢ Ga

uConv_ascii.arrSTR Data[7]
uConv_ascii.arr5TR Datal[é]
uConv_ascii.arrSTR Data[3]
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To check the code, build the solution:

w EtherCat w1.01 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT | BUILD | DEBUG TWINCAT  TWINSAFE
1% Build Solution Ctrl+Shift+B. ¥ - Q& -~ | p Attach.. -
Rebuild Solution & | w2, | [<Local>

Clean Solution
% Build My PLC
Rebuild My PLC
Clean Selection
Batch Build...
Configuration Manager...

Check all objects [My_PLC]

T VCPLT
4 ;%j My _PLC Project

Check the output window for errors and fix if any found.

Link the strings to the MAIN variables. Go to the PDO view and double click on a string variable (fi Flow
Unit). Select from the pop-up window the corresponding string variable:

B Attach Variable Flow unit (8 characters) (RD) (Input) bt
SHarEH: | | w Show Variables

(®) Unused

(i Usged and unused

[] Exclude dizabled

Exclude other Devices

tAIN Prezsure_unit_arrap >

2 B 5128970, ARRAY [0..7] OF Bl
"? MaIM. Prezsure_unit_arap(0] > 1B 5128970, BYTE [1.0]

W

[+ O Take over

----- % MAIN.Flow_unit_array[d] > |E 512881.0. BYTE [1.0] Excluds same Image

----- # MAIN.Flow_unit_array[1] > |B 512882.0, BYTE [1.0] (=] Show Toolips

----- % MAIN.Flow_unit_array[2] > |B 512883.0, BYTE [1.0] [ Sart by Address

----- # MAIMN Flow_unit_array[3] > |B 5128840, BYTE [1.0] [ Show ariable Groups i i

----- ¥ MAIN.Flow_unit_array[4] > |B 512885.0, BYTE [1.0] . If window is

----- % MAIN Flow_urit_array[5] > 1B 5128860, BYTE [1.0] shewdiaihic Tncs empty check

----- % MAIN.Flow_unit_array[s] > |E 512887.0, BYTE [1.0] tatching Tppe u i

----- % MAIN.Flow_unit_anay[7] > |B 512888.0, BYTE [1.0] Malching Size All types
-# MalM.Gas_name_aray > |B 512803.0, ARRAY [0.7] OF BYTE 1 &1 T upes

----- ¥ MAIM.Gas_name_arrap[0] > 1B 572839.0, BYTE [1.0] Airray Mode

----- # MAIN.Gaz_name_arap[1] > 1B 5128300, BYTE [1.0]

----- # MAIN.Gas_name_amay[?] > |5 512891.0, BYTE [1.0] Difsets

----- ¥ MAIM Gas_name_arap[3] » B 512892.0, BYTE [1.0] [ Continuaus

----- # MAIN Gas_name_aray[4] > 1B 5128930, BYTE [1.0] [15how Dialog

----- ¥ MAIN Gaz_name_arap(h] > 1B B12894.0 BYTE [1.0]

----- % MAIN Gas_name_amau(S] > |B 5128950, BYTE (1.0] Variable Name / Comment

----- # MAIM.Gas_name_arrap[7] » |B 512896.0, BYTE [1.0] ¢ Hand over
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A window might pop-up warning about a type mismatch. Leave the settings as they are and press “Ok”:

B Variable Size Mismatch x

Linked ariable: | MAIN.Flow_urit_array

Size Offset

Linked Variable: TE

Dwn Wariable: i § =
Overlapped: B4 =

[ Size and Offzet in bitz | Cancel

Do the same for all the other strings. Activate the created configuration by pressing the “Activate
Configuration” button:

M Woegtlin EtherCat Test - Microsoft Wisual Studio (2
FILE  EDIT  WIEWY  PROJECT UILD  DEBUG
-olB-m-e (% & |

“ | Build 4022.22 {Loaded)

Searrh Snlutinn Fenlorer (Ol 40

The PDO window will look like this:

Mame Online Type Size =Addr.. In/Out UserD Linkedto

& Flow (RD) X 0.0072501184 REAL 4.0 300 Input 0 MAIN.Flow . PlcTask Inputs . My_PLC Instance . My_PLC

#! Temperature (RD) 24.254425 REAL 40 430 Input 0

# Totalizer (RD) 104.83397 REAL 4.0 47.0 Input 0

#! Setpoint Flow (RD) 0.0 REAL 4.0 510 Input 0

#! Valve power (RD) 0.0 REAL 40 55.0 Input 0

#1 Alarm Info (RD) 0 UINT 20 50.0 Input 0

1 HW Status (RD) 0 UINT 20 61.0 Input O

#! Device setup (RD) 5 UINT 2.0 63.0 Input 0

#| Ramp Time (RD) 0 UINT 2.0 65.0 Input 0

! Flow unit (8 characters) (RD) X STRING(8) 9.0 67.0 Input 0 MAIN.Flow_unit_array . PlcTask Inputs . My_PLC Instance . My_PLC

! Gas name (8 characters) (RDY) X STRIMNG(8) 9.0 T6.0 Input 1] MAIN.Gas_name_array . PlcTask Inputs . My_PLC Instance . My_PLC

#1 Serial (RD) 163154 UDINT 4.0 850 Input 0

! Device Typel (8 characters) (RD) X STRING(8) 9.0 890 Input 0 MAIN.Device_typel_array . PlcTask Inputs . My _PLC Instance . My_PLC
1 PID select (RD) 0 UINT 20 93.0 Input 0

%1 Max flow (RD) 60.0 REAL 4.0 100.0 Input O

! Device Type2 (8 characters) (RD) X STRING(8) 9.0 104.0 Input 0 MAIN.Device_type2_array . PlcTask Inputs . My _PLC Instance . My_PLC
2! Pressure unit (8 characters) (RD) X STRIMG(E) 9.0 113.0 Input O MAIM.Pressure_unit_array . PlcTask Inputs . My_PLC Instance . My_PLC
¥ Totalizer unit (8 characters) (RD) X STRIMG(E) 9.0 122.0 Input 0 MAIN, Totalizer_unit_array . PlcTask Inputs . My_PLC Instance . My_PLC
#! Enable setooint storaae (RO 0 UINT 20 1310 Input O

Note that the strings are still not shown. The script isn’t running yet. To run the script the PLC needs to be
loaded and started.

Start the PLC (login):

IJ'I| & O | ~ & -] P Attach., - _ Release v| |TwinCATRT(x64)l -|| I |

w8 B2 | @ [<locl -] < [mypLc - -3 |

General BtherCAT Process Data Statup  CoFE - Online  Online

o~
- Mame: |BO¥ 1 {Red¥y) | Id: |1 |
sject) . :
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Tutorial:
TwinCAT 3 & EtherCAT Voegtlin Devices

Press “Yes” in the following pop-up:

TwinCAT PLC Control *

Application Port_851" does not exist on device BtherCat_v1_01". Do you want to
create it and proceed with download?

. ot

The MAIN window is shown but no data is presented yet. Start the PLC:

(L | [EREELT R INFIIN ] PNV e |l LN L LW s LSS ol FRITNLEM W WY I reer
Pl | 2 a9 - @ -] p Attach., - |Release ~| | TwinCAT RT (x64) l

MAIM [Online]

In the MAIN window the data will be shown:

[T TR |

.22 (Loaded) = = ae

e S L nersase T[] s - R L P

@ |2 | otz | < [mypLc - |

U_Conv_Str MAIN [Online] + > ES{E e 0|

| o - FtherCat_v1_01.My PLCMAIN
on Explorer (Ctrl+;) £ - | Expression Type Value Prepared value Address Comment
1 ‘EtherCat v1.01' (1 project) * % uConv_asci U_Conv_Str Union dataty
rCat v1.01 # @ Flow_unit_array ARRAY [0..7] OF BYTE %l*
WSTEM ® @ Gas_name_array ARRAY [0,.7] OF BYTE YI*
WL + @ Pressure_unit_armray ARRAY [0..7] OF BYTE %I*
3 My_PLC + # Totalizer_unit_array ARRAY [0..7] OF BYTE YI*
;—tl My_PLC Project ¥ @ Device_typel_array ARRAY [0..7] OF BYTE %IT
b [ External Types + @ Device_type2_array ARRAY [0..7] OF BYTE YI®
b (.3 References @ Flow REAL 0.0047052023 %I* Inputs

[ DU & Tempature REAL 24.3032455 1=

[ GVLs & Totalizer REAL 104.90728 %=
4 | POUs @ Set_point_flow REAL 0 %Ie

E MAIN (PRG) @ Valve_power REAL o l®

s gg U Conv-3er (UNION) @ Alarm_info WORD o YeI®

[ VisUs & HW_Status WORD 0 s

E: My-PLCAme @ Device_setu WORD 0 BeI*
b L3 PlcTask (PlcTask) i Fid
0§ My PLC Instance @ Ramp_time WORD 0 T

0 @ Flow_unit STRING(B) ‘Infmin'
2 Devices @ Gas_name STRING(8) mir'
=& Device 1 (EtherCAT) & Serial_number DWORD 163194 %l*

»l Image @ Device_typel STRING(B) 'GSCCITA’

’l\ Image-Info @ PID_select WORD 0 %I*
b2 SyncUnits @ Flow_limit REAL 60 Eay
3 Inputs @ Device_type2 STRING(E) ‘BB12'
> [l Outputs @ Pressure_unit STRING(E) ‘har g’

- [ InfoData & Totalizer_unit STRING(E) In’
] Box 1 (Red-y) @ Enh_SP_store WORD 0 LI*

4 [ 1.&PDO # LUT Select WORD 2 91

&' Flow (RD) @ Pressure REAL 0 Ed
2 Temp}erature (RD) @ Pressure_min REAL 0 %I*
& TOtBhZ.EI’ (RD) & Pressure_max REAL 0 I
g8 Setpoint How (RDY & Set point_pressure REAL 0 %l
& \::IVE pln;verr:[R}D) @ Pressure_PID WORD o YeI®
g': H\:r;:a:u:((RDJ] @ Totalizer_wr REAL 0 %LQ* Outputs
%1 Device setup (RD) @ Set_point_flow_wr REAL 0 H0*
% Ramp Time (RD) @ Valve_pwr_wr REAL 0 0=
' Flow unit (8 characters) (RD) & Device_setup_wr WORD 0 %Q*
% Gas name (8 characters) (RD) # Ramp_time_wr WORD 0 %Q*
%1 Serial (RD) @ PID_select_wr WORD 0 0=
2 Device Typel (8 characters) (RD) 42] . uConv_ascii.areSTR Data[3][50] := Totalizer unit_array[4][0 |

A PID select (RD) 43 uConv_ascii.arrSTR_Data[2][@8 | := Totalizer unit_array H

S Rl Sl (DT ‘e e B S et Sy (R S S S e S R

Note: in the image above more variables have been linked.
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