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Warnings and Cautions

“Warning,” “Caution,” and “Note” statements are used throughout this manual to draw your attention to
important information.

Symbol Key

Symbol L.
Symbol ] Description
Meaning
“Warning” statements appear with information that is
Z important to protect people and equipment from
@ Warnin damage. Pay very close attention to all warnings that
g apply to your application. Failure to comply with

these instructions may damage the meter and cause
personal injury.

“Caution” indicates that failure to comply with stated
Caution instructions may result in damage or faulty operation
of the meter.

“Note” indicates that ignoring the relevant
Note requirements or precautions may result in flow meter
damage or malfunction.

® oo

Warning! Do not remove the black cover- it prevents damage to the system.

Warning! Removing the cover voids the warranty.

Warning! There are no serviceable parts under the cover.

Warning! Repairs must be performed by qualified Sierra personnel.

Warning! Connect the device to a protective ground conductor (earth).

Warning! The device must be grounded. The supply voltage is 18-30 VDC (typically £50 mV).

Warning! Due to our policy of ongoing product development, we reserve the right to change the
information in this manual without notice.



TwinCAT 3 & Profinet Sierra Redy Devices
Tutorial

This document is for RedySmart and Redylndustrial devices.

Receipt of System Components

When receiving a Sierra mass flow meter, carefully check the outside packing carton for damage
incurred in shipment. If the carton is damaged, notify the local carrier and submit a report to the
factory or distributor. Remove the packing slip and check that all ordered components are
present. Make sure any spare parts or accessories are not discarded with the packing material.
Do not return any equipment to the factory without first contacting Sierra Customer Service.

Technical Assistance

If you encounter a problem with your flow meter, review the configuration information for each
step of the installation, operation, and setup procedures. Verify that your settings and
adjustments are consistent with factory recommendations. Installation and troubleshooting
information can be found in this manual. See Chapter 1 and 3 for installation and Chapter 7 for
troubleshooting.

If the problem persists after following the troubleshooting procedures outlined in the RedySmart
product manual, contact Sierra Instruments by fax or by E-mail (see inside front cover). For urgent
phone support you may call (800) 866-0200 or (831) 373-0200 between 8:00 a.m. and 5:00 p.m.
PST. In Europe, contact Sierra Instruments Europe at +31 20 6145810. In the Asia-Pacific region,
contact Sierra Instruments Asia at +86-21-58798521. When contacting Technical Support, make
sure to include this information:

e The flow range, serial number, and Sierra order number (all marked on the meter
nameplate)

e The software version (visible at start up)

e The problem you are encountering, and any corrective action taken

e Application information (gas, pressure, temperature and piping configuration)

Recycling
E Note the existing regulations of your country.
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TwinCAT 3 Profinet Tutorial

This tutorial will describe how a Sierra Redy 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 *
:l System Manager Verzion:  +3.7.0 [Build 4208)
TwinCAT Yersion: w3.1.4022
Copuright [c] 1996 - 2018
Beckhoff Automation GmbH & Co. KG 14/06/2018

Add GSDML to TwinCAT

In order to be able to use the Sierra Redy 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-20200605.xml

@ 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.

1. Select the location where to store the project and press OK.

Mew Project ? *
b Recent |.NETFramework4.5 .| Sort by: | Default = Search Installed Ternplates (Ctrl+E) P~
4 |nstalled —= T .
| winCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager
I+ Other Project Types Configuration

b TwinCAT Measurement

TwinCAT PLC
TwinCAT Projects
Samples
b Online
Click here to go online and find templates.
MName: |ProfiNet\r‘I.[l1 |
Location: | C:\Users\wes\Documents\Visual Studio 2013\Projects -
Selution name: ProfiMet v1.0 Create directory for solution

| oK | | Cancel




2. 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.

| - . | o | |

7 |Build 4022.22 (loaded) ~| - v EH|E & < O] @5,

Selution Explorer = 0 X
@ o-a| s = §
Search Solution Explorer (Ctrl+;) P~

fal Solution 'Profiblet v1.0' (1 project)
4 o ProfiNet v1.0
bl SYSTEM
MOTION
b PLC
SAFETY
Q C++
3 110

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:

|2 ey
E C++
& Ma ‘O Add Mew Item.., Ins
7 Add Exizting Iterm... Shift+alt+4

Export EAP Config File

¥ Sean
Paste Crl +4
Paste with Links



From the list which is presented go to the Profinet list and select the Profinet I/O Controller.

Insert Device >

Type: (75 EtherCAT A Ok

[r-®F Ethemnet

-85 Prafibus DP Caricel

-3 Profinet
-4 Frofinet troller (AT

--agge Profinet 140 Controller CCAT [RT)

-agga Profinet 140 Controller ELEE3T (RT), EtherCAT

--agga Profinet 1/0 Controller ELEES2 (RT + IRT), EtherCAT

--aggs Profinet 1/0 Device (RT)

-aggs Profinet | /0 Device CCAT [RT]

&5 Profinet 110 Device CCAT [RT + IRT) Target Type
& Profinet 140 Device ELEG31-0010 (RT), EtherCAT ® PC ony
[#-€if CAMopen
[-=z= DeviceMet () anly
[H-==~ EtherMet/|P () B anly
[e-fff SERCOS interface o
-1 Beckhoff Lightbus v
Marne: |Device 2 |

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.

1. Double click on the controller to open the properties.

| ll_] - u - | - - | FoALLaei e T Il\.:lcﬂ}c 'l | LU IR L R AN ) )
| Build 4022.22 (Loaded) | < @ | @ % | [<Local> -| 2 | Profiliet -l -3
Solution Explorer ProfiNetwl + X MAIN
@) | CRa -1 | &= General Adapter PROFIMET Sync Task  Settings Box States Diag History  Diagniosis
Search Selution Explorer (Ctrl+;)
Name: |De\rice 1 (Profinet Contraller) | Id:
fad Solution ‘ProfiNet v1.0' (1 project)
4 ol ProfiNetv1.0 Objectld:  [x03010010 |
il SysTEm Type: [Profinet /0 Controller (RT) |
PLC
1/Q Comment:
4 L Devices
Device 1 (Profinet Controller)
appings
[] Disabled Create symbals []




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

[T W | oo L | F e - [ P | e ey
£ | Build 4022.22 (Loaded) ~| <% 2 [ | A | @ 2. | |<Local> - < | ProfiNet -1 -3
Solution Explorer ProfiMet vl = > A
eneral apter ync Ta ettings tates iag History Diagnosis
f:5|G'."|§|—||‘ﬂ_- G | Adapter PROFINET Sync Task S Bow S Diag H Di
S:ch Solution Explorer (Ctrl+;) @ Network Adapter
bgd Solution "ProfiNet w1.0' (1 project)
05 (NDIS PCl DPRAM
4 ol ProfiMet v1.0 ®0s (Nois) © o
b SYSTEM Description: |Ethemet 2 (D-Link DUB-E100 USB2.0to Fast Ethemet Adapter) |
b PLC Device Name: |\DEVICE\{EBZ?ZNE—EC?D4DCE—A34D-1C-IEB'EI-SCHEE} |
¥ o]
4 "L Devices Search...
b & Device 1 (Profinet Controller) MAC Address: |ec adel 21 Zaed | Compatible Devices...
B ﬁ:l Mappings
IP Address: [169.254.105.115 (265.255.0.0) |

[] Promiscuous Mode fuse with Wireshark only)
[ virtual Device Names

() Adapter Reference

Freenun Cycle (ms): 4 =

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

Installation of TwinCAT RT-Ethernet Adapters
Ethernet Adapters LlpdateLlst
¥ |ngtalled and ready to use devices(realtime capable)
l‘} LaM-Aerbindung 2 - TwinCAT-Intel PCI Ethemet Adapter [Gigabit)
L Installed and ready to use devices{for demo use only)
L) Compatible devices
l‘} LaM-Aerbindung - IntellR) Ethernet Connection (2] 1219-LM #2
Incompatible devices

: I_Iﬂ' LAMMerbindung 3 - D-Link DUB-E100 USE2 0 Fast Ethernet Adapter
¥ Dizabled devices

[ Show Bindings

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

Installation of TwinCAT RT-Ethernet Sdapters @
Ethernet Adapters Update List
= Inztalled and ready to uze devices(realtime capable)
| P LANMerhindung 2 - TwinCAT-ntel PCI Ethernet Adapter (Gigatit) [t
Installed and ready to use devices(for demo uze only)
L) Cormpatible devices
l_ﬂ.' LA Aerhindung - Intel(R) Ethernet Connection (2] 1219-LM #2

-, Incompatible devices

J-Link DUB-E100 ast Ethernet &dapte
Dizable

[ Show Bindings




A pop-up may appear asking to install the Beckhoff driver.

[+=] Windows-Sicherheit @
Mdchten Sie diese Gerdtesoftware installieren?

E Marne: BECKHOFF Metzwerkdienst
—— Herausgeber: Beckhoff Automation GrmbH & Ca. KG
| =

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

& Sie sollten nur Treibersoftware von vertrauenswiirdigen Herausgebern installieren, Wie kann festgestellt werden,
welche Gerdtesoftware bedenkenlos installiert werden kann?

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

Installation of TuwinCAT RT-Ethernet Adapters @

Ethernet Adapters | UpdaleLlSt‘

=l E" Inztalled and ready to use devices{realtime capable)
i e LANYerbindung 2 - TwinCAT-Intel PCI Ethernet Adapter [Gigabit) | |
Inztalled and ready to uze devices(for dema use only] ‘

- LANAerbindung 3 - D-Link DUB-E100 USE 2.0 Fast Ethernet Adapter
Compatible devices

li" LaM-Aerbindung - IntellR] Ethemet Cornection [2] 1219-LM #2
Ihzompatible devices

Dizabled devices

[ Show Bindings

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

General | Adapter | EtherCAT I Online | CoE - Online

i@ Metwaork Adapter
i@ 05 [MDIS) POl ) DPRAM
Description: | LAN-erbindung 2 [TwinCAT Antel PCIEthemet Adapter [Gigabit]) |
Device Mame: YDEWICE {95800 B19-FFE0-45C0-B 4:35-059530330C26}
[ Search... ]
MALC Address: B3 05 ca 87 a8 33 | Compatible Devices... |
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7. If not, then press the “Search” button and select the desired adapter.

Device Found At

s
0k

[rione]
Blustoath-MHetzwerk verbindung [Bluetooth-Gerat [PAM
L&N Verbindung [Intel[R] E themet Cannection [2] 1219-LM £2)
LaM Aerbindung 2 [TwinCAT -Intel PCI Ethemet Adapter [Gigabit]] )
@ Unuzed
Al
Help

Add Vogtlin device

1. Right click on the Profinet Controller and from the context menu select “New ltem.”

(33| BBEELY

E Ces MAL &
4 FHro

=] IP &dldn

4 4}% Dewices
b &S Device
ﬁ:, Mappings

|:| Add Mew Ierm.., Ins

O Add Existing Iterm... Shift+2k+4

X Remove Del | Adar
Change Metld...

Saves Mevira 1 (Fthar™ AT Ac

2. Find the Redy device in the list and select it.

Insert Box

Type:

- EKS300 (E-Bus coupler) - Ok

i EK9310 (E-Bus coupler)

5| ELEE31-0010 [EtherCAT temminal) Cancel

8 EF3300 (IPET E-Bus coupler)

FCA3u1 [TwinCAT CCAT Device) )

B |Lx-B903 (IP-Link coupler) Multiple:
L PNTE Device [TwinCAT Supplement] 1 =

- i Mizcellaneous

- @ PROFldrive MC [DPY2 / PNIO)

- i Voegtlin Instruments GmbH

- Gateway

L8 PNEC Bridge [GSDMLAY 2 33V oegtlin Instruments-0440 -0z

wa5s PMEC Bridge [GSDMLY 2. 33 oegtlin Instruments-04AD -0z

|

H
[
=)

£ >

M arme: |B|:|:-:‘l|




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

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.

1. On the left side expand the API item. Go to Term2 (Input’s Subslots) and with a right mouse click,
select “New Item” from the context menu.

[ Inputs
b Outputs
4 [ AP

B BB Term 1({DAP Madule)

1 Term 2 (Inputs' e :
28 Term 3 (Qutput; ‘0O Add Mew Itermn.. Ins
ﬁj tappings Tnsert Mews Tkerm..,
2. Remaowe Del
= Disahle
|

2. Expand “Other” and select a sub module and press “OK.”

Insert SubMedule
Subkodule Types
0K
Tvpe: . EmptySubslot A
(=~ #p Others Cancel
o:: 10071 Flow
- H] 1002 Temperature (R0
- E] 1003 Tatalizer (RD)
- 1004 Setpoint Flow (RD]
- B 1005 Y akve power [RD]
- H] 1006 Alarm info
- B 1007 Hw' Status [RD)
- 1008 Device Setup ™
Multiple: 1 =
Comment: | &ctual 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:

12



Solution Explorer

fh| o- E——II K= Varable Hags  Online

wap LOBYTE and HIBYTE
Fwap LOWORD and HIWORD

Search Selution Explorer (Ctrl+;)

fa] Sclution 'Profibet v1.0' (1 project)
4 o ProfiNetv1.0
bl SYSTEM
[; E{'E]C Display Mode: Auto w
4 ¥ Devices
4 a5 Device 1 (Profinet Controller)
B |mage
P Inputs
b [ Outputs
4 & red-y
> Inputs
- [ Outputs
4 B AP
P BE Term 1 (DAP Modulg)
4 BB Term 2 (Inputs' Subslots)
4 [ Subterm 1 (1007 Flow)
4 Inputs
#! Input SubModules

W Outputs

{none)

3. Check both the swap check boxes as shown above. Do this for all sub modules which will be added.
4. 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.

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

Input =20 Sub modules
Output =12 Sub modules

13



When all the sub modules have been added the list looks like this:

4 ored-y

P

Inputs

b [ Outputs
4 [B AP

B2 Termn 1 (DAP Module)

4 BB Term 2 (Inputs' Subslots)

Subterm 1 (1007 Flow)

Subterm 2 (1002 Temperature (ROY)
Subterm 3 (1003 Totalizer (RD))
Subterm 4 (1004 Setpoint Flow (RD))
Subterm 3 (1005 Valve power (RD])
Subterm & (1008 Alarm info)
Subterm 7 (1007 HW Status (RDY)
Subterm 8 (1002 Device Setup)
Subterm 9 (1009 Ramp Time (RD))
Subtermn 10 (1004 Flow Unit)
Subterm 17 (100B Gas Mame)
Subtermn 12 (100C Senal number)
Subterm 13 (1000 Device Typel)
Subterm 14 (1010 Device Typed)
Subterm 15 (100E PID Select (RD7)
Subterm 16 (100F Flow Limit (ROY)
Subterm 18 (1012 Totalizer Unit)
Subterm 19 (1013 Enable 5P Storage (RD))
Subterm 20 (1074 LUT Select (RD))

B Term 3 (Outputs' Subslots)

Subterm 1 (20071 Totalizer (WR))
Subterm 2 (2002 Set Point Flow (WR))
Subterm 3 (2003 Valve Power (WR))
Subterm 4 (2004 Device Setup (WR]))
Subterm 3 (2005 Rarmp Time (WR])
Subterm 6 (2006 PID Select (WR]))
Subterm 7 (2007 Factory Reset (WR])
Subtermn & (2008 HW Error Reset (WR])
Subterm 9 (2009 Enable Setpoint Storage (WR))
Subterm 10 (2004 LUT Select (WR))
Subterm 17 (200D Soft Reset (WR])

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
4 3
[
[
[
[
[
[
[
[
[
[
[

o Subterm 12 (200E Write Protect (WR])

6. Save the project.

Starting the PLC

1.

Activate the created configuration by pressing the “Activate Configuration” button.
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FILE  EDIT  WIEWY  PROJECT UILD  DEBUG
o-ol@-m-e uW e

© | Build 022,23 (Loaded)  ~| _i v [ |

Solution Explorer Activate Configurati
@S o-a| &=
Search Solution Explorer (Crl+)

| - DR SO R R S T U T Y

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

Microsoft Wisual Studio @

&% Activate Configuration
@ (0ld Configurations will be avernritten!)

© 0K | Abbrechen |

3. ltis possible to receive the following error.

real-time start diagnostic @

Description

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

Solution

Uninstall Kaspersky Anki-virus
ar
&ckivate a solution using only isolated cores

ERR. Ox1024

always check on activate Conkinue

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

Assign Core

1. Expand the SYSTEM item and double click on the “Real Time” item.

4 (] s¥sTEM
f License

% Tasks
=1= Routes
3in Twpe System
[&] TeCoM Objects
PLC
4 /0



2. Inthe new window press the “Read from Target” button to get the current configuration.

Settings | Online I Priorities | C++ Debugger|
p -
Fouter Memaory [MEyte]: 32 lil
Available CPUs fwindows/ solated): 1 ﬂ 1] ﬂ [ Fiead from T anget ] [ Set on target ]
cPU RT-CPLI | Base Time | cpu Lir
0 [ Default 1rms ~lea%

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

the PLC.
Settings | Online I Pricrities I C+ Debugger|
Fouter Memary [MEyte]: 32 lﬁl
Available CPUz [wWindows/lzolated): 7 EI 1 EI [ Fiead from T arget ] [ Set on target ]
cPU RT-CPU | Base Time | CPU Limit | Latency Waming |
0 (Windows) || Default Lrms ~lso% =l tnoney =]
10indows) || -
2 odindowsy ([ =l
IgWindowsy || =l
4odindowsy || =l
s (indowsy || =
6 (indowsy || |
7 (solated) [
Object RT-CPU | Base Time (ms) | Cycle Time {ms) | Cycle Ticks | Priarity 2
I/O Idle Task Drefault (03 LI 1ms 1ms 1 11

4. 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 Priorities I C+ Debugger|

Fiouter Memary [MEByte]: 32 EI

Available CPUs [wWindows/lsolated): 7 ﬂ 1 ﬂ [ Fiead from T arget ] [ Set on target
cPU RT-CPU |Base Time | CPULimit | Latency Warning
0 (indowsy || |
1 (indows) [ =l
2 (Windows) || =l
3 (indows) [ =l
4(Windows) || =
5 (Windows) || =l
6 (Windows) || =l
7 (Isolated) I_ Default 1ms _IlDD% (hone)
Object RT-CPU | Base Time {ms} | Cycle Time {ms) | Cycle Ticks | Priority
I/0 Idle Task Default (7} _I 1ms 1ms 11
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5. 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 Vizual Studic

Device "Device 1 [Profinet Cantroller)” needs sync master (at
least one variable linked to a task variable)

6. Press “OK”

Micrasoft Wisual Studio

X5

:I Restart TuinCAT Systern in Run hode

Ok 7 | Abbrechen

7. Press “OK.”

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

4

DEBLG  TMYINC

@ & |

EDIT  WIEWY  PROJECT
8-a-e

FILE

| d

#[Build 402222 (Loaded) -] <5 k¥ | B

Solution Explorer
@ 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 1/0. See appendix A for a solution.

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

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

Microsoft Wisual Studio @
|: :I Restart TwinCAT Systern in Config Mode
0K | Abbrechen
3. Press “OK.”

17



u

Micrasoft Wisual Studia

| Load I/0 Devices

l Ja J [ HMein

4. Press “Yes.”

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

Solution Explorer ProfiMet vl + > UFEAN

G}| © -~ I§|_|| Ko = Variable Fags ~Online

Search Solution Explorer (Ctrl+;) Val
alue: 0.007529824

fa] Solution 'ProfiNet v1.0' (1 project)
4 5 ProfiNet v1.0 New Vaue: Force...
4 SYSTEM
b PLC Comment:
4 /0
4 *é Devices
4 75 Device 1 (Profinet Controller)
*® mage
P Inputs
b [l Outputs
4 3 ored-y
4 Inputs
[l Outputs

a [& API

Release Wirite...

4
4

22 Term 1 (DAP Module)
B2 Term 2 (Inputs' Subslots)

4  H Subterm 1 (1001 Flow)

F

Inputs

+ Input SubModules
B Outputs

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

18



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

Sl2alo|lelNo|alsw| 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.

19



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 H Subterm 12 (200E Write Protect (WR))

Inputs
4 [l Outputs

1gs -

+3

Change Link...
Clear Link{s)
Goto Link Variable

Take Marne Over from linked Vaniable
Display Mode

Mowve Address...

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 >
Dec: 4 | [ ok ]
Hex: | 00002 | Cancel
Float: | |

Boal: 1] 1 Hex Edit...
Binary: 02 00 | 2 ]
Bit Sizer O1 O @1 O3 Os O

Result:

ProfiNetvl & X

Variable Flags Online

Value: 512
New Walue: Force....
Comment:

Release

512

20



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.”
4 28 Term 3 (Qutputs' Subslots)
I+ H Subtern 1 (2001 Totalizer (WR))
4 H Subterrn 2 (2002 Set Point Flow (WR))
Inputs
4 [l Outputs
b E Subterm 3 (2003 Valve Poy *8  Change Link.
P B Subterrn 4 (2004 Device Se Clear Link(s)
P B Subterm 5 (2005 Ramp Tir Goto Link Variable
P B Subterm 6 (2006 PID Selec - ) )
b H Subterm 7 (2007 Factory R Take Mame Over from linked Variable
P B Subterm 8 (2008 HW Error Display Mode
I H Subterrn 9 (2009 Enable Se Mave Address...
b B Subterm 10 (2004 LUT Sely
b E Subterm 11 (2000 Soft Re: *3  Online Write..
4 H Subterrn 12 (200E Write Pr Online Force...

A value of 22.5 will be entered.

Set Walue Dialog

Dec: 1102315520
Hex: 041840000
Float: 224

Boal Hes E i
Binany: aoooea 4

Bit Size: @1 @8 ©16 @32 @64 @2

The set point is now set and can be checked.
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g &=
wer (Ctrl+;)

et v1.0' (1 project)
'

es
wice 1 (Profinet Controller)
"Image
Inputs
Outputs
red-y
Inputs
W Outputs
B API
b BB Term 1 (DAP Module)
4 8 Term 2 (Inputs' Subslots)
B B Subterm 1 (1001 Flow)
b B Subterm 2 (1002 Terperature (RD))
P H Subterm 3 (1003 Totalizer (RDY)
4 H Subterm 4 (1004 Setpoint Flow (RD))
4 Inputs

d Input SubMedules

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

Variable Fags Cnline

Release

Wite...

Value: 6322758841
New Value: Force. ..
Comment:
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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.

hicrosoft Visual Studio @

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

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 (see Appendix B).
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Appendix B

Viewing Online Data

Data can be viewed using the integrated PLC.

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

Solution Explorer AL EtherCaty
& o-a| s =
Search Solution Explorer (Ctrl+;) P~

faJ Solution 'EtherCat v1.01' (1 project)

M

Add MNew Item...
Add Existing ltem...

Ins

Shift+ Alt+ A

Paste
Paste with Links

Ctrl+V

2. Create a new PLC project and give it a new name.

Add Mew Item - ProfiMet v1.0

4 Installed Sort by: | Default M ECH

Plc Templates 1

Standard PLC Project Plc Templates

!i!l Empty PLC Project Plc Templates

Click here to go online and find templates.

MName: ProfiMet

Location: | C\Users\wes\Documents\Visual Studic 2013\Prajects\Profillet v1.0\ProfiMet v1.0% -]

?

Search Installed Ternplates (Ctrl+E)

Type: Plc Templates

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

>
o~

Add

| | Cancel

3. When the project has been created the following structure has been created.
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fa] Solution 'ProfiNet v1.0' (1 project)
4 ol ProfiNet v1.0
b @ SYSTEM
4 PLC
4 ProfiNet
4 =] ProfiMet Project
B External Types
= [+3] References
[d DUTs
[d GVLs
[ POUs
[d VIsUs
b G PlcTask (PlcTask)
E'._'g ProfiMet.tmc
4 O ProfiMet Instance
[+ PlcTask Inputs
[ PlcTask Outputs
4 /0
4 "L Devices

4 g5 Device 1 (Profinet Contraller)

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

@7 | |<Local> - |2 E | My_PLC -
R X
PROGRAM MAIN
WAE
END VAR

[T R R

5. Add the following code between VAR and END_VAR (copy/paste from this document).
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MAIN + X

PROGRAM MAIN 1| PROGRAM MAIN
VAR 3 _. @luCcnv ascii: U Conv_str; // Unicn data typs
uConv_ascii: U_Conv_str; // Union data type : o S
Flow_unit_array AT %¥I* : ARRAY [0..7] OF BYTE:
€ Gas_name_array AT $I* : ARRAY [0..7] OF BYTE;
Flow_unit_array AT %I* : ARRAY [0..7] OF BYTE; ; f::j‘i‘iiﬁzi::gﬁf;, e o e
Gas_name_array AT %I* : ARRAY [0..7] OF BYTE; Device typel_array AT sI' : ARRAY [0..7] OF BYTE;
. 1 Device_type2_array AT £I% : ARRAY [0..7] OF BYTE;
Pressure_unit_array AT %I* : ARRAY [0..7] OF BYTE; 11
Totalizer_unit_array AT %I* : ARRAY [0..7] OF BYTE; |~ = 7 & . s
Device_type1_array AT %I* : ARRAY [0..7] OF BYTE; = ;Efpi?_lre E ; : ﬁ
Device_type2_array AT %I* : ARRAY [0..7] OF BYTE; e Set point flow AT i1+ : REAL:
17 Valve power AT $I* : REAL;
// Inputs i—ﬁf?:;iﬁ;cﬁ%if mnh?ﬁn
Flow AT %I* : REAL; B I R
Tempature AT %l* : REAL; oo e sTETG 1)1
Totalizer AT %I* : REAL; = Serisi muber A’;‘T;NG{?"URD
25 evice_typel : f 3
Set_point_flow AT %l* : REAL; EE PID_select AT 31+ : WORD;
Valve_power AT %l* : REAL; §iif;ii‘§§;£”§m«§??
Alarm_info AT %I* : WORD,; = Presgure unic : STRING(Z) ;
30 Totalizer_unit : STRING(Z);
HW_Status AT %I* : WORD; 31 Enb_SP_store AT %I/ : WORD:
Device_setup AT %I* : WORD; e
Ramp_time AT %|* : WORD’ .:. Pressure_min AT $I* : REAL:
. 35 Pressure_max AT $I* : REAL;
FIOW_Un|t . STRING(S), 36 Set_point pressure AT $I* : REAL;
Gas_name : STRING(B), :' Pressure_PID AT 3I' : WORD;
Serial_number AT %l* : DWORD; Tl ol REAL
DeVice_type'l : STRING(S), -:_ Set_pc;nt:flcw_erATl%Q* :.REAL.'
PID_select AT %I* : WORD; | Devies sctapva AT S0 - WoED:
Flow_limit AT %I* : REAL,; = Ramp_tire_wr AT $0' & WORD;

) 45 PID select_wr AT $Q0* : WORD;
Device_type2 : STRING(8); s Factory_reset_wr AT $Q% : WORD;
Pressure_unit : STRING(8); o oo oe snere v A s vom0r
Totalizer_unit : STRING(8); ;UE-SE%EZLW AT 50t A';Uzn —
Enb_SP_StOI’e AT %I* . WORD, =_ Pre;iure_l_?ij_wr A'I'_%Q-* : h‘l;RD. '
LUT_Select AT %I* : WORD; | feiem protae e AT 80t - woRD;

Pressure AT %l* : REAL; = N

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

// 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;
Pressure_PID_wr AT %Q* : WORD;
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Soft_reset_wr AT %Q* : WORD;
Write_protect wr AT %Q* : WORD;

VAR_END

6. 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.

I [ External Types
I .3 References

3 DUTs
[ GVLs

Enk 5P store wr AT 0%
LUT_select_wr AT Q%
Set_point pressure wWr

woom

L

[

L . 1. I P | ¥

E Add P E O opou.
3 visl Export to ZIP &  POU for implicit checks...
3 My, Import from ZIP %¢ DUT..
b ;]H':ﬂ]yf;i g Export PLCopenXML... “ Global Variable List...
P /0 g Import PLCopenXML... [Z1 Referenced Task...

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

Add DUT x

4‘; Create a new data unit type

MName:
|U_Conu_5t'|

Type:
() Structure

() Enumeration

Open Cancel




8. 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

1 TYPE U _Conv_Str :

= 2 UNION

E] arrSTE_Data: ARRAY [0 .. 7] OF BYTE; // Array must start with LSB
< rStr : STRING(Z);

5 END UNION

7|  END_TYPE

9. To check the code, build the solution.

w EtherCat w1.01 - Microsoft Visual Studio
FILE EDIT VIEW  PROJECT | BUILD | DEBUG  TWINCAT  TWINSAFE
x p Attach... -

el  Build Selution Ctrl+Shift+B 2 - Q -
Rebuild Solution @ | @ =] <Local=>

Clean Solution
% Build My_PLC
Rebuild My_PLC
Clean Selection
Batch Build...

Configuration Manager...

— P T LT

10. 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:

P PLC
4 (O] Profilet
B [ External Types
[ [+3] References
Cd DUTs
[ GVL=
4 |7 POUs
5] MAIN (PRG)
& U_Conv_Str (UNION)
[ VIsUs
[+ H’li—' PlcTask (PlcTaszk)
E_'g ProfiMet.tmc
4 O ProfiMet Instance
Fi PlcTask Inputs
MAIM.Flow_unit_array
MAIM.Gas_name_array
MAIM.Pressure_unit_array
MAIM. Tetalizer_unit_array
MAIMN.Device_typel_array
MAIM.Device_typel_array
MAIMN. Alarm_info
MAIN. Flow
MAIMN. Tempature
MAIM. Totalizer
MAIN.5et_point_flow
MAIM Valve_power

VT Y Y Vv

Iy Ty Ty gy Ty g gy g g 7

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

P 7@ MAIN.Flow_unit_arra

b # MAIN.Gas_narme_arr T Change Link..
bl MAIM Pressure_unit | Clear Link(s)

B # MAIN. Totalizer unit Crtm lan b ikl

A new window will open showing all the input variables from the device which have the same data type.
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B Attach Variable MAIN.Flow_unit_array (Input)

Search: | x

1/0
L Devices
Device 1 [Profinet Controller)
E rady

e AP
% Termn 2 [Inputs’ Subslats)

E| % Subterm 10 (1004 Flow Unit]
- =2l |rput SubModules >
- #f Subterm 11 [100B Gas Mame]
o ) Input SubModules > 1B 40.0, ARRAY [0.7] OF BYT
- #f Subterm 13 [1000 Device Typel)

- ) Input SubModules > 1B 52,0, ARRAY [0.7] OF BYT
- #f Subterm 14 [1010 Device Type2)

L) InputSubModules > 1B B0.0, ARRAY [0..7) OF BYT

E| % Subterm 18 (1012 Tatalizer Unit)
“ofF Input SubModules > 1B 74.0, ARRAY [0.F] OF BYT

ARR&Y [0.7] OF BYT

Shiow W arigbles

(®) Unused

() Uszed and unuzed

[] Exclude dizabled
Exclude other Devices
Exclude zame Image
[®] Show Toolips

[ 5ot by Address

[ Show Yariable Groups

Show Yariable Types
[] Matching Type
Matching Size
[C] &0 Types

[ tray Mode
Offsets

[] Continuous

[] Show Dialog

Yariable Mame / Comment

[/ [JHand aver

£ Take aver

Cancel

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:

FILE EDIT VIEW PROJECT [UILD  DEBUS
-o|®-b-2 & i |

¢ |Build 4022.22 (Loaded) |

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.

1. Start the PLC (login).

IV INSAEE FLA UL SLLUIFE VWL HELH

| p Attach.. ~ |Release v| |TwinCATRT|{xE-4]l

2. | | <Local> =| | ProfiNet

- -3

= 0 | U _Conv_Str ProfiMet w1 MAIN & X
1 FROGEAM MATHN
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2. Press “Yes” in the following pop-up.

TwinCAT PLC Control *

Application "Port_851" does not exist on device "EtherCat_v1_01". Do you want to
create it and proceed with download?

Yes Mo Details...

3. The MAIN window is shown but no data is presented yet. Start the PLC.
ME VWMWY HELF

\Release  ~| | TwinCAT RT (x64) l -] |

| Profiet -l -2 = g

Type Value Prepa
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4.

U_Conwv_5tr

Profilet_v1_0.ProfiNet. MAIN

In the MAIN window the data will be shown.

Expression

L AR A A R R A AR AR AR AR R AR R R R AR R AR A TR R R R AR A R R R R A A A

uConv_ascii
Flow_unit_array
Gas_name_array
Pressure_unit_array
Totalizer_unit_array
Device_typel array
Device_type2_array
Flow

Tempature
Totalizer
Set_point_flow
Valve_power
Alarm_info
HW_Status
Device_setup
Ramp_time
Flow_unit
Gas_name
Serial_number
Device_typel
PID_select
Flow_limit
Device_type2
Pressure_unit
Totalizer_unit
Enb_SP_store
LUT_Select
Pressure
Pressure_min
Pressure_max
Set_point_pressure
Pressure_PID
Totalizer_wr
Set_point_flow_wr
Valve_pwr_wr
Device_setup_wr
Ramp_time_wr
PID_select_wr
Factory_reset_wr
HW_error_reset_wr
Enb_5P_store_wr
LUT_select_wr
Set_point_pressure_wr
Pressure_PID_wr
Soft_Reset_wr
Write_protect_wr

MAIN [Online] = > R

Type

U_Conv_str

ARRAY [D..7] OF BYTE
ARRAY [0..7] OF BYTE
ARRAY [D..7] OF BYTE
ARRAY [0..7] OF BYTE
ARRAY [D..7] OF BYTE
ARRAY [0..7] OF BYTE
REAL

REAL

REAL

REAL

REAL

WORD

WORD

WORD

WORD

STRING(B)

STRING(B)

DWORD

STRING(B)

WORD

REAL

STRING(B)

STRING(B)

STRING(B)

WORD

WORD

REAL

REAL

REAL

REAL

WORD

REAL

REAL

REAL

WORD

WORD

WORD

WORD

WORD

WORD

WORD

REAL

WORD

WORD

WORD

Value

0.010184343
24.18235
118.484711
0

(=TT R~ — =1

'mfnl’
Air'
163194
'CCsG"
0

a0
'21BE’

(=R =R = R =R — R~ = T~ T~ I~ T~ — R — R — I — R — T — T = T T

Prepared value

Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®
Yal*®

Yal*®

Yal*®
Yal*®

Bl*
Bl=

Bl*

Bl=

Bl*

Bl=

Bl*

%=
%0
%=
%0
%=
%0
%=
%0
%=
%0
%=
%0
%=
%0

Address

Cemment
Union datatype

Inputs

Qutputs
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Writing data

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

Set point

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

@ LUT select_wr WORD 0 0=
@ Set_point_pressure_wr REAL 0 %0*
@@ Pressure_PID_wr WORD 0 Q™
@ Soft_Reset_wr WORD 0 Q™
@ Write_protect_wr WORD 0 0=

1 /4 Flow unit

2 uConv_ascii.arrSTR Data[7][0 ] :
3 uConv_ascii.arrSTR Data[£][0 | :
4 uConv_ascii.arrSTR_Data[5][0 | :
5 uConv &scii.arrSTR Datal4][ 0 ] := Flow unit array(4][ 0 [

Flow unit_array[7][05
Flow unit_array[#][310];

[}
]
=
]
's
ot
|
o
H
(3]
£
L
"

Error List

! 0Warnings

T 'l 0 Errors ﬂ 16 Messages | Clear

Meccrintinn

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

BRI Seie VHRL u ol

@ Flow_limit REAL 60 %I* _

@ Device_type2 STRING(E) '21BB’

@ Pressure_unit STRING(Z) !

@ Totalizer_unit STRING(S) !

@ Enb_SP_store WORD 0 Bl*

@ LUT Select WORD 2 9I=

@ Pressure REAL 0 l*

@ Pressure_min REAL 0 BLI*

@ Pressure_max REAL 0 l*

@ Set_point_pressure REAL 0 1=

@ Pressure_PID WORD 0 BLI*

@ Totalizer_wr REAL 0 Q= Qutputs

@ Set_point_flow_wr REAL i 18 HE

@ Valve_pwr_wr REAL 0 2=

@ Device_setup_wr WORD 0 L=

@ Ramp_time_wr WORD 0 ai)*

@ PID_select_wr WORD 0 Q=

@ Factory_reset_wr WORD 0 L=

@ HW_error_reset_wr WORD 0 Q=

@ Enb_SP_store_wr WORD 0 L=

@ LUT_select_wr WORD 0 Q=

@ Set_point_pressure_wr REAL 0 Ya)*®

@ Pressure_PID_wr WORD 0 ai)*

@ Soft_Reset_wr WORD 0 L=

@ Write_protect_wr WORD 0 2 Sa)*

3. Press the “Write value” button to write the new values.

fi4) '|| B |uC|:|rwert l_'H bl & B

| m EO | &l DD
Errar List - Open Docurments

[m
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4. The set point will be updated in the device and the change is reflected in the values.

@ Tempature
@ Totalizer

@|Se:‘c_pu::int_ﬂu::t\.v.I

@ Valve_power
@ Alarm_info
HW_Status
Device_setup
Ramp_time

Flow_unit

A

Raz name

REAL
REAL
REAL
REAL
WORD
WORD
WORD
WORD
STRING(S)

CTO TR

20.5437241
120.378166
13

(=TT I — R = T =1

‘mfnl’
‘sir'

Yal*
al*
%I*
Yl*
al*
Yal*®
Yl*
al*

4=

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

5. To write the Totalizer, bitO 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 oI

& Totalizer_wr REAL 0 12.45 |%Q* === Outputs
@ Set_point_flow_wr REAL 18 %a)*

@ Valve_pwr_wr REAL 0 %a)*

@ Device_setup_wr WORD 0 %LQ*

@ Ramp_time_wr WORD 0 %%L0*

@ PID_select_wr WORD 0 Yai)*

@ Factory_reset_wr WORD 0 %a)*

@ HW_error_reset_wr WORD 0 %a)*

@ Enb_SP_store_wr WORD 0 %LQ*

@ LUT select_wr WORD 0 %LQ*

@ Set_point_pressure_wr REAL 0 Y=

@ Pressure_PID_wr WORD 0 %a)*

@ Soft_Reset_wr WORD 0 %a)*

& Write_protect_wr WORD 2 1 wQ*
6. Press the “Write value” button and the Totalizer will be set.

@ Flow REAL 0.00606901757 Yal* Inputs
@ Tempature REAL 20.8808441 Yal*

@ Totalizer REAL L= _
@ Set_point_flow REAL 18 oL I=

@ Valve_power REAL 0 LIF

@ Alarm_info WORD 0 LIF

@ HW_Status WORD 0 %Ll

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