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TwinCAT 3 Profinet Tutorial

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

The following version of TwinCAT is used in this tutorial:

About TwinCAT =
Q Syztern Manager Verzsion: w310 [Build 4208]
TwinCAT YWergion: w31.4022
Copyright [c] 1936 - 2018
Beckhoff Automation GmbH & Ca, KG 1440620718

Add GSDML to TwinCAT

In order to be able to use the Vogtlin device with TwinCAT, it is essential that the GSDML is stored. The
GSDML file needs to be stored in the following location on the target PC:
.ATwinCAT\3.1\Config\lo\Profinet\

The GSDML has the following file name: GSDML-V2.33-Voegtlin Instruments-04AD-Red-y-20200506.xml

Note: Check the website for possible updates of the GSDML 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:

Mew Project ? hd

b Recent |.NEI'Framework4.S fi Sort by: iDefauIt » | EE = Search Installed Templates (Ctrl+E) 2

4 |nstalled —_— B X -
o ] TwinCAT XAE Project (XML format) TwinCAT Projects Type WantAY Projects

4 Templates " TwinCAT XAE Systern Manager
© Other Project Types Canfiguration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples

¥ Online

Click here to go online and find templates.

Name: |PrcfiNEt‘.r1.ﬂ |
Location: |_C-\U5 ershwes\Documents\Visual Studio 2_013\Projec1:_s 1'|
Solution name: ProfiMet v1.0 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:

© |Build 4022.22 (Loaded) ~|<ifn HH| % @ | WY,

Solution Explorer > o x
@ o-a| &= N
Search Solution Explorer (Ctrl+;) 2=

fal Solution 'Profibet v1.0' (1 project)
4 o ProfiNet v1.0
bl SYSTEM
=] momon

b D PLC
[0 saFETY
E C++

b 170

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

Add Profinet server

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

Add Mew ke, Ins
Add Existing Itern... Shift +Alt+4,

Export EAP Canfig File

Scan

Paste Chrl +3
Paste with Links

Tutorial Version Page
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From the list which is presented go to the Profinet list and select the Profinet I/O Controller:

Insert Device

*

Type: [#-=== EtherCAT

E-&F Ethemnet

F-8% Profibus DP

£ Profinet
i rofinet

-agg Frofinet | /0 Controller CCAT (RT)

- Profinet | /0 Controller ELEE3T [RT), EtherCAT

-agge Profinet 1/0 Controller ELEE32 [RT + IRT), EtherCAT

e Profinet 10 Device [RT]

e Profinet 1/0 Device CCAT [RT]

g Profinet |/0 Device CCAT [RT +1RT)

-ggge Profinet |70 Device ELEE3-0010 (RT), EtherCAT

H-CiA CaMopen

H-== DeviceMet

tl-=== EtherMet/IP

H-fff SERCOS interface

H-1i0 Beckhoff Lightbus

- F--F--F

Cancel

Target Type
(®) PC only
() T anly
() B anly
Ol

M ame: |Device 2

~ Ok

Add Ethernet port

The Profinet 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:

I lu b f LI b | - - I P Aauibhn T Il\.cl:ﬂs: 'I | IVEIT AT I AL
| Build 4022.22 (Loaded) | = ¢ S @ | w5 || <Local | =& [ ProfiNet -1 -3
Solution Explorer Profibet vl + > MAIN
&) | o-d | o General  Adapter PROFIMET Sync Task  Settings  Box States  Diag History  Diagnosis
Search Solution Explorer (Ctrl+;)
Name: |Device 1 {Profinet Controller} | Id:
] Solution 'ProfiNet v1.0' (1 project)
4 il Profilet v1.0 Objectld:  |03010010 |
bl SYSTEM Type: [Profinet 170 Controller (RT) |
b PLC
4 E Fe} Comment:
4 *'_f'g Devices
I ;. Device 1 {Profinet Controfler)
b &% Mappings
[] Disabled Create symbols [

Tutorial Version
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Go to the “Adapter” tab.
Here a suitable Ethernet adapter can be selected:

[ = e = Ce | bR | e - | Feereaa L vy

% [Build 402227 (Loaded) ~|<iny B & L O | @ % | [<Locai ~| 27 | ProfiNet -1 -3

[Sohstion Explaer Al Profitiet v = > AL
fa) | o - & | & - General Adapter PROFINET | Sync Task Settings Box States  Diag History  Diagnosis
Search Solution Explarer (Ctrl+;) @ Network Adapter
] Solution 'ProfiNet v1.0' (1 project)
05 (NDIS PCI DPRAM
4 ] ProfiNetv1.0 ®5s ) Q O

b |l SYSTEM Description: [Ethemet 2 (D-Link DUB-E100 USB2.0to Fast Ethemet Adapter) |

i ﬁt}c Device Name:  [\DEVICE\{E9272046-EC7D-4DCE-AB4D-1C4B908CT185) |
d 4‘% Devices FLCI Bus/Slot: Search...

b &# Device 1 (Profinet Controller) MAC Address: |ec adel212aed | ‘Compatible Devices...

b &% Mappings

IP Address: [169.254.105.115 (255.255.00) |

[] Promiscuous Mode fuse with Wireshark only)
[ Vitual Device MNames

() Adapter Reference

Freerun Cycle (ms): 4 : |

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

Installation of TwinGAT RT-Ethernet Adlapters

- Ethemet &dapters - 1

-, Installed and ready to uze devices(realtime capable]

Y LaNYerbindung 2 - TwinCAT-Intel PCI Ethernet Adapter (Gigabit]
Installed and ready to use devices{for demo use only)

Compatible devices

l_-?' L& Yerbindung - Intel[R] Ethernet Connection (2] 1279-Lk #2

Y Incompatible devices

E l_? L&M-erbindung 2 - D-Link DUB-E100 USBZ.0 Fast Ethermet Adapter
¥ 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 !
- ---E’ Installed and ready to uze devices(realime capable]
- s LANMerbindung 2 - TwinCAT ntel PCI Ethemet Adapter (Gigatil) e |
¥ |nstalled and ready to use devices(for demo use only)
L Cqmpatible devices
- LANMerbindung - Intel[R] Ethemet Connection (2] 1219-L #2
Incompatible devices
¥ Verbindung 3 - D-Link DUE-E100
¥ 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:

-IE"'. Windaws-Sicherheit
Méchten Sie diese Gerdtesoftware installieren?

Marne: BECKHOFF Metzaerkdienst
g Herausgeber: Beckhoff Automation GmbH & Co, KG

[7] Software von "Beckhoff Automation GmbH Co. Installieren J £ Micht installieren
KG" immer vertrauen

[ #' Sie sollten nur Treibersoftware von vertrauenswurdigen Herausgebern installieren. Wie kann festgestellt werden
welche Gerdtesoftware bedenkenlos installiert werden kann?

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

Installation of TuwinCAT RT-Ethernet Adapters

Ethernet Adapters - | S

Installed and ready to uze devices(realtime capable]

l‘-:" LaMN-Aerbindung 2 - TwinCAT-Intel PCI Ethernet Adapter [Gigabit] |
¥ Installed and ready to uze devices(for demo use only]

l‘-:" LAM-4erbindung 3 - D-Link DJB-E100 USB2 0 Fast Ethernet Adapter

¥ Compatible devices

l‘-:"' LAM -4 erbindung - Intel[R] Ethemet Connection [2] 1215-LM #2

¥ Incompatible devices

* Digabled devices

LLLLLLU g

[T Show Bindings

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

Adapter | EtheiCAT | Online | CoE - Onling|

@ Metwork Adapter
i@ 05 [MDIS) T PCI ) DPRAM
Description: | LAM A erbindung 2 [TwinCAT Intel PCl Ethernet Adapter [Gigabit]] |
Device Mame: “DEYICEN3880DE15-FFED-45C0-B435-D59530330C26]
[ Search... ]
MAL Address: B3 05 ca 87 a8 33 | Compatible Devices... |

If not then press the “Search” button and select the desired adapter:

Tutorial Version
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o

Device Found &t
)4
LM Verblndung [InteI[Fl] Ethernet Eunnectu:un [2] I21 9 LM 112]
LaMerbindung 2 [TwinCAT -ntel PCI Ethernet Adapter [Gigabit]] B
i@ Unused
Al
Help

Add Vogtlin device

Right click on the Profinet Controller and from the context menu select “New Item

[ SAFELT [
[ Pt

E C++
4 FEo
4 %L Devices U4l

[» Dievice

Ins
Shift -+t + 4,

‘O Add Mew temn...

3 Add Existing Tern..,

X BRemowe Del ) e
Change Metd... e
Sawve Nevice 1 (FtherATY S

Find the Vogtlin device in the list and select it:

Insert Box

_1_] EK.9300 [E-Bus coupler) ~ Ok

_u EFS3710 [E-Buz coupler]

5| ELEE31-0010 [EtherCAT terminal) Cancel

B EF3300 (IPE? E-Bus coupler]

FCO3x1 [TwinCAT CCAT Device) S
Multiple:

IL=-B303 [IP-Link coupler)
-8 PNTC Dewice [TwinCAT Supplement) 1 =

Mizcellaneous

S

@ PROFldive MC [DPY2 £ PNIO)
8 4

=R

Type:

1

H-
-
B

Yoegtin Instruments GmbH

. Gateway
----- i‘a’a’a’ FMELC Bridge [GSDML-WZ 33V aeqgtlin Instruments-0440-0z

% PMEC Bridae [G5DMLV2 33 %oeqtlin Instruments-0440-0z
s PMEC Bridge [GSDML-A2 33 Woegtlin Instruments-04A0-0z
s PMEC Bndge (GSDML-Z 33V oegtin Instruments-0440-BC

L8 Red- - [GSDMLA2 33 oegtlin Instruments-04AD -R ed-y-20; w
>

L4

Marme: |B|:|:-: 1|

In this example the following GSDML file is used:
GSDML-V2.33-Voegtlin Instruments-04AD-Red-y-20200506.xml

Page
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In this GSDML it is possible to select various inputs and outputs depending on the need. In this tutorial all the
modules will be selected. On the left side expand the APl item. Go to Term2 (Input’s Subslots) and with a
right mouse click, select “New Item” from the context menu:

b Ihputs

b [l Outputs

4 [ AR

P BE Term 1i{DAP Module)
. Term2 inputs'

BE Term 3 (Output] ‘O Add New Fem.., Ins
&’ Mappings Insert Mewy Frern.,
X Rernowe Del
= Disable
| |

Expand “Other” and select a sub module and press “OK”:

Insert SubModule

SubMadule Types
ok
Tvpe: . EmptySubszlot ~
B-@ Others Cancel
----- [:: 10071 Flow

----- B 1002 Temperature (RD]
----- H 1003 Totalizer (RD)

----- H 1004 Setpoint Flow [RD)
----- H 1005 Yalve power [RD]
----- B 1008 Alam info

----- B 1007 HWw Status [RD)
----- H 1008 Device Setup

M AAnn O o T (O

Multiple: E =

Cormment; | Actual Flow F32

Profinet uses big Endian notation to represent data. TwinCAT uses default little Endian. This means that
byte/word order for every sub module needs to be adjusted.

Expand the subterm and double click on the “input SubModules” to show the properties. Select the “Flags”
tab:

Tutorial Version Page
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| Solution Explorer

G&l G- El—ll & - Variable Flags  Online

Search Solution Explorer (Ctrl+:)

fa] Solution 'ProfiNet v1.0' (1 project)
4 ol ProfiNet v1.0

wap LOBYTE and HIBYTE
ap LOWORD and HIWWORD

b SYSTEM ) Sealing {none}
it 3
b il PLC Display Maode: | Auto e |

4 o]
] ﬂ?g Devices
4 3 Device 1 (Profinet Controller)
A Image

b Inputs
b [ Outputs
4 3 red-y
B L0 Inputs
b [ Outputs
4 [ APl
P BB Term 1 (DAP Module)
4 BB Term 2 (Inputs' Subslots)
4 H Subterm 1 (1007 Flow)
4 Inputs
+  Input SubModules
W Outputs

Check both the swap check boxes as shown above. Do this for all sub modules which will be added.

Add more sub modules when needed following the steps above. Sub modules can be added in any random

order.

Do the same for the outputs. Make sure to add the “Write Protect” sub module! Without it, it will not be
possible to write any data.

! NOTE !!

There is a limitation to the numbers of input and output sub modules:

Input = 20 Sub modules
Output =12 Sub modules
Tutorial Version Page
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When all the sub modules have been added the list looks like this:

4 #EEF red-y

L0 Inputs

b Outputs

4 [& API

B2 Terrn 1 (D4AP Module)
4 BB Term 2 (Inputs' Subslots)

Subterm 1 (1007 Flow)
Subterm 2 (1002 Temperature (RD])
Subterm 3 (1003 Totalizer (RD)
Subterm 4 (1004 Setpoint Flow (RD))
Subterm 5 (1005 Valve power (RD])
Subterm & (1006 Alarm info)
Subterm 7 (1007 HW Status (RDY)
Subterm 2 (1008 Device Setup)
Subterm 9 (1009 Ramp Time (RD))
Subterm 10 (1004 Flow Unit)
Subterm 11 (100B Gas Mame)
Subterm 12 (100C Serial number)
Subterm 13 (100D Device Typel)
Subterm 14 (1010 Device Typed)
Subterm 15 (100E PID Select (RDY)
Subterm 16 (100F Flow Limit (RD})
Subterm 18 (1012 Totalizer Unit)
Subterm 19 (1013 Enable 5P Storage (RD))
Subterm 20 (1014 LUT Select (RDY)
& Term 3 (Qutputs' Subslots)
Subterm 1 (2007 Totalizer (WR))
Subterm 2 (2002 Set Point Flow (WE])
Subterm 3 (2003 Valve Power (WR]}
Subterm 4 (2004 Device Setup (WR])
Subterm 5 (2005 Rarnp Time (WR])
Subterm & (2006 PID Select (WR])
Subterm 7 (2007 Factory Reset (WR))
Subterm & (2008 HW Error Reset (WR))
Subterm 9 (2009 Enable Setpoint Storage (WR])
Subterm 10 (2004 LUT Select (WR))
Subterm 11 (2000 Soft Reset (WR])
2 Subterm 12 (200E Wnte Protect (WR])

]

I
B
b
[
I
B
b
[
I
B
b
[
I
P
b
[
I
P
b
&
I
P
b
[
I
P
b
[
I
P
b
3

Save the project.

Starting the PLC

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

Tutorial Version Page
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FILE  EOIT  WEWS PROJECT gBlUILD  DEBUG
-9 | B-b-& il%@ |
¢ | Build 4072.22 (Loaded) - il <IN | 3

| Solution Explaorer
@ o-a| &=
Search Solution Explorer (Ctrl+))

P Cmlibimn lmmmilivn bl o™ e T bl 1 vmin i

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

Microsoft isual Studio

=5 Activate Configuration
@ (0ld Configurations will be cverwrittenl

E O J [ Abbrechen ‘

It is possible to receive the following error:

real-time start'd"iagnl:rs't;'c

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

Solution

Uninstall Kaspersky Anti-Yirus
aor
Activate a solution using only isolated cores

ERR 1024

[} always check on activate Continde

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:

4 [ svsTEM
F License

E] Tasks

5%a Routes

3in Twpe Systern
[&] TeoomM Objects

0 rLC
« o
4 ¥ Devices
BERE Mias me 1 M el ek 7 m e
Tutorial Version Page
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In the new window press the “Read from Target” button to get the current configuration:

Settings | Online I Priorities I C++ Debugger|

Fouter temory (MByte): 32 EI

Avallable CPUs [windows/lsolated). 1 15 0 [

[ Fead from T arget ] [ Set on target ]

CPU RT-CPU

| Base Time | CPULin

0 [ Default

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

1ms e

PLC:

Settings | Onlitie I Priorities I C+ Debugger|

Router Memary [MBuyte]: 32 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) | ll
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} LIlms 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 Memary [MEByte]: 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) || | | [
1 (vindows) [ [ =l
2 (Windows) || =l
3gWindowsy ([ l‘
4 (Windowsy || =
5 (Windows) || ~l
6 (indowes) I_ L[
T {Isalated) I_ Default 1 ms _I 100 % (none)

Ohbject RT-CPU

| Base Time {ms) | Cytle Tirne (ms) | Cycle Ticks | Priority

IO Idle Task Default (7} _I 1ms 1ms

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

Microsoft Visual Studio *

Device 'Device 1 (Profinet Controller)’ needs sync master (at

! least one variable linked to a task variable)
Press “OK”
Microsoft Wisual Studio

[el Restart Twin CAT Systern in Run Mode

l QK j | Ahbrechen

Press “OK”

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

FILE  EDIT  WIEW  PROJECT B DEBUG  TWINC
fo-o BTt N S |-

% [Build 4022.22 floaded)  ~| <5 5y | B < @ |G

| Solution Explorer

@S o-d| s =

At this stage it might be that the Device isn’t online because the TwinCAT /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 Yisual Studio

(gl Festart TwinCAT Systern in Config Mode

i 0k 1| Abbrechen

Press “OK”

Page
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Microsaft ‘\I'IISua"EtudlU E

I:el Load /O Devices

Hein

i ]

Press “Yes”

Online data can now be viewed by expanding Subterm and double clicking on it. In the right window select
the “Online” tab:

| Solution Explorer
G| o-a| &=
Search Solution Explorer (Ctrl+;)
f] Solution 'ProfiNet v1.0' (1 project)
4 ol ProfiMetv1.0
bl SYSTEM
3 PLC
4 Evo
4 %L Devices
4 #F Device 1 (Profinet Controller)
s Image

Al Profitiet v = ¢ [N

Ornline

Vanable Fags

0.007529824 |
Write....

Value:

New Value: Foree Release

Comment:

I L0 Inputs

b Bl Outputs

4 5 red-y
B LD Inputs
b il Outputs

4 [ ARl

[
4

-

28 Term 1 (DAP Module)
B8 Term 2 (Inputs’ Subslots)
B Subterm 1 {1007 Flow)

4 Inputs
# Input SubModules
W Outputs

Viewing data in this way isn’t very comfortable so see appendix B for a better way to view data.

Tutorial Version
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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
Protect (WR)”. Each bit in this register corresponds to a specific register.

The table below gives an overview:

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
Soft Reset

Sl olelo|Njo|o|afw| v =|o

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
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Example

Writing a set point

To write a set point, bit 1 in the “Write Protect (WR)” needs to be set. Expand the Subterm and right click on
the “Output SubModules”. Select “Online Write”:

4 B Subterm 12 (200E Write Protect (WR])
] Inputs
4 [ Outputs

+ Qutput SubMoy :
M Change Link...

1gs
Clear Link(s)

Goto Link Variable

Take Mame Over from linked Yanable
Display Mode 3
Move Address..,

+3  Online Write...

Online Force...

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. Now things get a bit tricky. When entering a value of 2, actually a value of
512 will be written:

Set Value Dialog X
Dec: |21 | | ] |
Hex: | 00002 | Cancel
Float: | |

Eaal: 1] 1 Hex Edit...
Binary: |02 00 RE
Bit Size: O1 O8 @1 O3 COrd OF

Result:

ProfiNetvl & X

Variable Fags Online

Value: 512
New Value: Forcs Releasa Wiite...
Comment:
I~ 512
Tutorial Version Page
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This is due to the fact that the although the bytes are in reversed, TwinCAT doesn’t reverse it when writing a
value (neither when reading), it sticks to little Endian format. Reversing the bytes using the flags won’t work
because then the Device will receive the bytes reversed.

So write the value 512 to set the bit.

Expand the Subterm “Set Point Flow (WR)” and right click on the “Output SubModules”. Select “Online
Write™:

g Term 3 (Qutputs' Subslots)

Subterm 1 (2001 Totalizer (WR))

Subterm 2 (2002 Set Point Flow (WR))
Inputs

4 [l Outputs

Subterm 3 (2003 Valve Poy *A  Change Link...

> H

[ H Subterm 4 (2004 Device Se Clear Link(s)

b B Subterm 5 (2005 Ramp Tir Goto Link Variable

P B Subterm 6 (2006 PID Selec = T

b B Subterm 7 (2007 Factory R Take Mame Over from linked Vanable

b B Subterm 8 (2008 HW Error Display Mode 3
P H Subterm § (200% Enable Se Move Address...

b H Subterm 10 (200A LUT Sel|

b E Subterm 11 (200D Soft Res 73  Online Write...

4 B Subterm 12 (200E Write Pr Cnline Force...

A value of 22.5 will be entered:

b

Set Value Dialog
Dec: 1102315520 DK
Hes: 04 1B40000 [ Cancel |
Float: 225
Boal: [ 1 Hex Edit
Binary: noooed M 4
Bit Size: B @8 15 @32 O 5

The set point is now set and can be checked:

Tutorial Version Page
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& &
wer (Ctrl+;)

etv1.0' (1 project)
)

es
wice 1 (Profinet Controller)
! Image

Inputs

Cutputs
i red-y

I Inputs

B Outputs

[ API

b EE Term 1 (DAP Meodule)
4 BB Term 2 {Inputs' Subslots)
B Subterm 1 (1001 Flow)

Tutorial:
TwinCAT 3 & Profinet Voegtlin Devices

Variable Fags Online

P -
Value: 6.3227988e-41 |
Mew Value: Force Feleass
Comment:

B Subterm 3 (1003 Totalizer (RD))
B Subterm 4 (1004 Setpoint Flow (RD))

b

b B Subterm 2 (1002 Temperature (RD])
4

4

4 [ Inputs

¥ Input SubModules

Not very elegant. Go to appendix B for a better and more comfortable way to view data.
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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 Wisual Studio

Device 'Device 1 (EtherCAT)Y needs sync master (at least one variable
& '} 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/0O. This can be solved by using the integrated PLC of TwinCAT (see appendix B).

Appendix B

Viewing online data

Data can be viewed using the integrated PLC.

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

Solution Explorer ~ixy
@ o-d| s =
Search Solution Explaorer (Ctrl+;) P~
fa] Solution 'EtherCat v1.01' (1 project)

4 Iinj EtherCat v1.01
SYSTEM

T pLC
P E 170 ‘O Add Mew ltem... Ins
4 #Eg Del O  Add Existing ltem... Shift+Alt+A
4 = = -
Paste Ctri+V
Paste with Links

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

Tutorial Version Page
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Add Mew Item - ProfiNet v1.0 ? x
4 |nstalled Sort by |Defau|§ -| = Search Installed Ternplates (Ctrl+E} L~
lc Ternplat T
R eimptete: ﬁ! Standard PLC Project Ple Templates Type: Plc Templates
- Creates a new TwinCAT PLC project
m Empty PLC Project Plc Templates containing a task and a program.

Click here to go online and find templates.

MName: ProfiMet

Location: | C\Users\wes\Documents\Visual Studio 2013\Projects\Profilet v1.0\Profillet w1.0% -

| add || Cancel

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

] Solution 'ProfiNet v1.0' (1 project)
4 ol ProfiNet v1.0
bl SYSTEM
4 [ pPLC
4 ProfiNet
4 =] Profilet Project
b [ External Types
5] References
L DUTs
[d GVLs
b3 POUs
[ VIsUs
[» H’li-' PlcTask (PlcTask)
3_.5: ProfiMet.tmc
4 O} ProfiMet Instance
b [0 PlcTask Inputs
b [l PlcTask Qutputs
4 & o
4 'ﬁ% Devices
4 g5 Device 1 (Profinet Controller)

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

@ 7 || =Local> =[5 My _PLC =

a4 X
1 PROGRAM MRIN

3| END VAR
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Add the following code between VAR and END_VAR (copy/paste from this document):

MAIN = X

PROGRAM MAIN 1|  PROGRAM MATN
VAR 1 _, @lu{:onv_ascii: U _Conv_str; // Union data tiype
uConv_ascii: U_Conv_str; // Union data type ' _ o
Flow_unit array AT $I* : ARRAY [C..7] OF BYTE:
Gas_name_arrav AT %I* : ARRAY [0..7] OF BYTE;
Flow_unit_array AT %I* : ARRAY [0..7] OF BYTE; | receriree mis seey A s« A (0..7) OF BeTE:
Gas_name_array AT %l* : ARRAY [0..7] OF BYTE; 5| pevice cyper arrey AT 3¢ : AwRAY [0..7] oF BYTE;
. 1a Device type2 array AT $I* : ARRAY [0..7] OF BYTE;
Pressure_unit_array AT %l* : ARRAY [0..7] OF BYTE; 11
Totalizer_unit_array AT %I* : ARRAY [0..7]OF BYTE; |7 | " &g . s
Device_type1_array AT %I* : ARRAY [0..7] OF BYTE; 1 bt i)
Device_type2_array AT %I* : ARRAY [0..7] OF BYTE; e Set_point flow AT I* : REAL:
17 Valve power AT $I' : REAL;
ia Alarm info AT £I* : WORD;
// Inputs _ ﬂiz_status AT 3I* : WORD;
20 Device setup AT %I* : WORD;
Flow AT %l* : REAL; 21 Bamp time AT $I* : WORD:
Tempature AT %I* : REAL; Fi:f;:;:t s::?;f{;?
Totalizer AT %I* : REAL; = i
Set_point_flow AT %I* : REAL; 26 PID_aelect AT 41 : WORD;
Valve_power AT %I* : REAL; fivf;ii’ii;i‘”imé?f
Alarm_info AT %I* : WORD; 29 Eressure uRIC ¢ STRING(E):
30 Totalizer unit : STRING(:Z):
HW_Status AT %l* : WORD,; 31 Enb SP store AT %I* : WORD;
Device_setup AT %I* : WORD; = e
Ramp_time AT %l* : WORD’ : Pressure_min AT $I* : REAL;
. 35 Pressure_max AT £I' : REAL;
FlOW_Un|t : STRING(B), 3 Set_polnt_pressure AT $I1* : REAL;
GaS_name . STRING(S), :' Pressure_PID AT 3I* : WORD;
Serial_number AT %I* : DWORD; = 33 dutpita
40 Totalizer_wr AT 30' : REAL;
DeV|Ce_type1 . STRING(B), 11 Set_point flow wr AT 0% : REAL;
PID_select AT %I* : WORD; o [ i .
Flow_limit AT %I* : REAL; s | Ramp_cime v AT 50 : WORD;

. 45 PID select_wr AT $0* : WORD:
DeV|Ce_typ62 . STRING(S), 4€ Factory_reset_wr AT Q% : WORD;
Pressure_unit : STRING(8); o o sm o AT t0t < Dy
Totalizer_unit : STRING(8); o I s
Enb_SP_StOI'e AT %I* . WORD, =. Fre;l;ure_E?D_wr A’I‘_%C-* : h‘[;RD, '
LUT_Select AT %I* : WORD; ] | imtee proties ua a0 5 v
Pressure AT %l* : REAL; |- -

Pressure_min AT %l* : REAL;
Pressure_max AT %l* : REAL;
Set_point_pressure AT %l* : REAL,;
Pressure_PID AT %l* : WORD;

/I Outputs
Totalizer_wr AT %Q* : REAL;
Set_point_flow_wr AT %Q* : REAL;
Valve_pwr_wr AT %Q* : REAL;
Device_setup_wr AT %Q* : WORD;
Ramp_time_wr AT %Q* : WORD;
PID_select wr AT %Q* : WORD;
Factory _reset_wr AT %Q* : WORD,;
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;
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Pressure_PID_wr AT %Q* : WORD;
Soft_reset_wr AT %Q* : WORD;
Write_protect_wr AT %Q* : WORD;

VAR_END

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:

b [ External Types . ez % =
[ [:] References
[ DUTs

4 HW_srror reset wr AT %
48 Enb_S5F atore_wr AT 0%
49 LUT select wr AT %0 :
50 Set point preasure Wr .

[J GVls

0 I e e e
i g » |8 Ppou..
3 vis Export to ZIP & POU for implicit checks..,
g
a My_: Import from ZIP ﬁ; DUT...
b G PIc] _
b OO My.PL| [ Export PLCopenXML... @ Global Variable List..,
4 /0 " | [& Import PLCopenXML... [Z1 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 = o
(®) Union
Tutorial Version
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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_Conwv 5tr* & X
1 TYPE U Conwv_5Str :

- 2 UNION

3 arrSTR Data: ARRAY [0 .. 7] OF BYTE; // Array must start with LSB
: rStr : STRING(Z):

END UNION

7| END TYPE

To check the code, build the solution:

w EtherCat +1.01 - Microsoft Visual Studio
FLE EDIT VIEW PROJECT | BUILD | DEBUG TWINCAT  TWINSAFE
1% Build Solution Ctrl+Shift+B ¥ ~ @ ~| p Attach.., -

Rebuild Solution & | @ 7. | [<Local>
Clean Solution

5 Build My_PLC
Rebuild My_PLC
Clean Selection
Batch Build...

Configuration Manager...

— T L T T

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

The variables created in MAIN need to be linked to the variables of the device (PDO).

Expand “Plc Task Inputs” in Profinet Instance:

4 [ rLC
4 (O ProfiNet
4 L—g ProfiMet Project
b [ External Types
[+ [3] References
1 DU®
[ GVL=
4 [= POUs
5] MAIN (PRG)
¢ U_Conv_Str (UNION)
4 VISUs
[ E';J PlcTask (PlcTask)
E_ig ProfiMet.tmc
4 O} ProfiMet Instance
4 [0 PlcTask Inputs
MAIM. Flow_unit_array
MAIM.Gas_name_array
MAIM.Pressure_unit_array
MAIN. Totalizer_unit_array
MAIM. Device_typel_array
MAIN.Device_typed_array
MAIN.Alarm_infao
MAAIM.Flow
MAIM, Termnpature
MAIN, Totalizer
MAIN.5et_point_flow
MAIN.Valve_power

L A A T

iy gy o gy o G B

iy g

All the input variables created in MAIN are shown. Right click on MAIN.Flow_unit_array and from the sub
menu select “Change Link...”

PlcTask Inputs

b 53 MAIN.Flow unit ara

b # MAIN.Gas_name_arr M Changelink..

I 4#1 MAIN.Pressure_unit_| Clear Link(s)

b % MAIN.Totalizer unit | AT G

A new window will open showing all the input variables from the device which have the same data type:

Tutorial Version Page

TwinCAT Profinet Voegtlin devices EN 1.0 © Vogtlin Instruments GmbH 25



Tutorial:
TwinCAT 3 & Profinet Voegtlin Devices

B Attach Variable MAIN.Flow_unit_array (Input) >

| u Shaw Y ariables

(®) Unuszed
() Used and unused
] Exclude disabled
Exclude ather Devices
Exclude zame Image
Term 2 [Inputs’ Subslats] [®] Show Tooltips
-8 Subterm 10 {1004 Flow Unit) [ Sart by Address
F.|' Input SubModules. = | fi D Show Varable Groups
|—'J i Subterm 11 (1008 Gas Name] S T
¢ L.l Input SubModules > 1B 40.0, ARRAY [0.7] OF BYT vEEE
|—'J # Subterm 13 (1000 Device Typel)] [ Matching Type
ﬁ' Input SubModules > 1B 52.0, ARRAY [0, 7] OF BYT Matching Size
|—'J 81 Subterm 14 (1010 Device Type2) ] 4l Types

- b# InputSubModules > 1B 0.0, ARRAY [0.710F BYT) [ anay Mode
=1 ## Subterm 18 [1012 Totalizer Unit)
L.#0 Input SubModules > B 74.0, 8RRAY [0.7]OF ByT|  Offsets

[ Continuous
[ 5how Dialog

Wariable Mame / Comment

14 [CJHand owver

/ Take over

< > . Cancei

Select the appropriate input, in this case “Flow Unit”. Press “OK”. Do this for all the Plc Task Inputs. Same
can be done for the Plc Task Outputs. Link all the data.

Activate the configuration by pressing the “Activate Configuration” button:
FLE EDIT WIEW/ PROJECT QUILD  DEBUG

-o|B-m-2 X e |

* | Build 4072.22 (Loaded) -

l ictivate Configurati

Al oAl & -

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

To view the online data the PLC needs to be loaded and started.

Start the PLC (login):

IWINSAFE  PEL  BIWLD  SUUPE  WINLWW  HELE
| B Attach.. - iReIease v| iTwinCATRT(xEA]l v|| B |
7| | <Local> ~| 2 | ProfiMet -1[1 ~[|=2] |
» 0 X | U_Conv.Str ProfiNet v1 MAIN & X
1 PROGEAM MRTH
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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?

No Detai...

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

IPE WL HELE

| Release - | | TwinCAT RT (x64) l -|

5
el

Profilet o L =

Type Value Prepa
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In the MAIN window the data will be shown:

MAIN [Online] + X [Eiild=a]

Profiliet_v1_0.ProfiNet.MAIN

U _Comwv_Str

Expressicn Type Yalue Prepared value Address Comment
+ @ uConv_asdii U_Conv_str Union data type
+  Flow_unit_array ARRAY [0..7] OF BYTE Yal*®
+ @ Gas_name_array ARRAY [0..7] OF BYTE Tl
+ # Pressure_unit_array ARRAY [0..7] OF BYTE Y
+ @ Totalizer_unit_array ARRAY [0..7] OF BYTE oI
+ @ Device_typel_array ARRAY [0..7] OF BYTE %l®
+ @ Device_type?_array ARRAY [0..7] OF BYTE Yal*
@ Flow REAL 0.010184343 %I* Inputs
@ Tempature REAL 24,18235 Sl
@ Totalizer REAL 118484711 Yal*
@ Set_point_flow REAL 0 Sl
@ Valve_power REAL 0 Y% l¥
@ Alarm_info WORD 0 Sl
@ HW_Status WQORD 0 %l®
@ Device_setup WORD 5 S l*
@ Ramp_time WQORD 0 %I*
@ Flow_unit STRING(8) ‘mynl’
@ Gas_name STRING(8) Air'
@ Serial_number DWORD 163194 e
@ Device_typel STRING(8) 'CCEG"
@ PID_select WORD 0 %l
@ Flow_limit REAL 60 Sal=
@ Device_type2 STRING(8) '21BE'
@ Pressure_unit STRING(B) !
& Totalizer_unit STRIMG(B) "
@ Enb_SP_store WORD 0 % I®
@ LUT Select WORD 2 LT
@ Pressure REAL 0 Y% l¥
@ Pressure_min REAL 0 %l
@ Pressure_max REAL 0 Y%l*
@ Set_point_pressure REAL 0 S l®
@ Pressure_PID WQORD 0 %I*
@ Totalizer_wr REAL 0 2aQ* Qutputs
@ Set_point_flow_wr REAL 0 1o
@ Valve_pwr_wr REAL 0 Q=
@ Device_setup_wr WORD 0 BL0*
@ Ramp_time_wr WORD 0 %LQ*
@ PID_select_wr WORD 0 %LQ*
@ Factory_reset_wr WORD 0 %%Q*
@ HW error_reset wr WORD 0 Q™
@ Enb_5P stare_wr WORD 0 %LQ*
@ LUT select_wr WORD 0 1o
@ Set_point_pressure_wr REAL 0 el
@ Pressure_PID_wr WORD 0 BL0*
@ Soft_Reset_wr WORD 0 %LQ*
@ Write_protect_wr WORD 0 %LQ*
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Writing data

It is possible to write data to the device from the PLC. Here some examples.

Set point

Enter the value “2” in the prepared value box for write protect:

$ LUT select wr WORD 0 %Q®

@ Set_point_pressure_wr REAL 0 TL0*

@ Pressure PID_wr WORD 0 %=

@ Soft_Reset_wr WORD ] 0Q*

& Write_protect_wr WORD 0 2%L0Q*
T Flow onikt

2 uConv_asgcii.arrSTR Data[7][@ | := Flow unit_array[7][6E]:
3 uConv_ascii.arr5TR Datald := Flow_unit_array[¢][T0]
4 uCeonv_ascii.arrSTR Data[3][@ | := Flow unit array[5][@ |
5 uConv ascii.arrSTR Dataf41[ 0 | := Flow unit array[41[ 0 [z

Error List

T 'l 0 Errors | { 0 'Warmings |016Messags | Clear

Nesrrintinn

Enter a value in “Set_point_flow_wr”. Make sure that the entered value is not bigger than the value indicated
by the “Flow_limit”:

B OFLU_SEIELL WKL u ol
@ Flov_limit REAL 60 w
@ Device_type2 STRING(S) '21BB’
@ Pressure_unit STRING(S) :
@ Totalizer_unit STRIMG(E) "
@ Enb_5P_store WORD 0 E
@ LUT Select WORD 2 %el*
@ Pressure REAL 0 21
§ Pressure_min REAL 0 BI*
@ Pressure_max REAL 0 21
@ Set_point_pressure REAL 0 BI*
@ Pressure_PID WORD 0 BI*
@ Totalizer_wr REAL 0 %™ Qutputs
@ Set_point_flow_wr REAL 0 %Q*
@ Valve_pwr_wr REAL 0 2L0*
@ Device_setup_wr WORD 0 Q=
@ Ramp_time_wr WORD 0 Q%
@ PID_select_wr WORD 0 LQ*
@ Factory_reset_wr WORD 0 %L0Q*
@ HW_error_reset_wr WORD 0 Y Q*
@ Enb_SP_store_wr WORD 0 L
% LUT_ select_wr WORD 0 %Q*
@ Set_point_pressure_wr REAL ] % Q*
@ Pressure_PID_wr WORD 0 0%
@ Soft_Reset_wr WORD 0 Q=
@ Write_protect_wr WORD 0 2 0%

Press the “Write value” button to write the new values:

4 '| | A" |_uC|:|n'-.fer‘t l - | b & B

| m &l =0 | s eE | DD

Error List - Open Documents
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The set point will be updated in the device and the change is reflected in the values:

@ Tempature REAL 20.5437241 Yal*

@ Totalizer REAL 120378166 YeI*

# [ Set_point_flow REAL 18 %I* ==
@ Valve_power REAL 0 9 I*

@ Alarm_info WORD 0 Y l*

@ HW Status WORD 0 3T

@ Device_setup WORD 5 B I*

@ Ramp_time WORD ] Yal*

@ Flow_unit STRING(S) 'mfnl’

# RAas namea CTO TR Y "Bir'

The set point can be changed as often as possible, as long as the write protect bit is set correctly.

To write the Totalizer, bit0 needs to be set. Write value “1” to “Write_protect_wr” and enter a value for the
Totalizer at “Totalizer_wr”;

@ Pressure_PID WORD 0 51

@ Totalizer_vir REAL 0 12.45 |%Q*  mmm outputs
@ Set_point_flow_wr REAL 18 Li*

@ Valve_pwr_wr REAL 0 L*

@ Device_setup_wr WORD 0 L*

@ Ramp_time_wr WORD 0 2L0*

@ PID_select_wr WORD 0 2L0*

@ Factory_reset_wr WORD 0 L*

@ HW_error_reset_wr WORD 0 L=

@ Enb_5P_store_wr WORD 0 L*

@ LUT_select_wr WORD 0 2L0*

@ Set_point_pressure_wr REAL 0 Ya)*

@ Pressure_PID_wr WORD 0 L*

@ Soft_Reset_wr WORD 0 L=

@ Write_protect_wr WORD 2 1 * —

Press the “Write value” button and the Totalizer will be set:

@ Flow REAL 0.00606901757 Yal* Inputs
@ Tempature REAL 20.3808441 Yal*

@ Totalizer REAL 3 I* -

@ Set_point_flow REAL 18 31

@ Valve_power REAL 0 BRI

@ Alarm_info WORD 0 BRI

@ HW_Status WORD 0 Yal*

Note: To write to Set point and Totalizer, set to “Write_protect_wr” to “3”.
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