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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 & EtherCAT 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 EtherCAT Tutorial

This tutorial will describe how a Sierra Redy 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 Sierra’s Documents and Download page
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 *
: Systemn Manager Verzion:  +3.7.0 [Build 4208)
cﬂj TwinCAT Yersion: v3.1.4022

Copyright [c] 1996 - 2018
Beckhoff Automation GmbH & Co. KG 14/06/2018

Add ESI to TwinCAT

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

ATwinCAT\3.\Config\lo\EtherCAT\
The ESI has the following file name: ESI_Voegtlin_Instruments_0B02_Red-y_V1.02.xml

Check the website for possible updates of the ESl file.

Create Project

To create a new project, start TwinCAT and from the file menu start a new project.

In the dialog box give the project a name then select the location where to store the project and press OK.



[ X

Mew Project
P Recent |.NI:—|'Framework-’1.5 v| Sort by: | Default -| i i= Search Installed Templates (Ctrl+E) P -
4 |nstalled . .
ﬂ TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager
Configuration

I+ Other Project Types
b TwinCAT Measurement

TwinCATPLC
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\Projects -] Browse.
Solution: |Create new solution v|
Seolution name: EtherCat v1.01 Create directory for selution

| ok || cancel |

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.

I TN T

- ||-|_T' v-l-u—ldzb

© |Build 4022.22 (Loaded) | <

Solution Explorer
@ o-a| s
Search Solution Explorer (Ctrl+;)

fa] Solution 'EtherCat v1.01' (1 project)
4 5§ EtherCatv1.01

b @ SYSTEM
MOTION

PLC

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




Add EtherCAT server

To add a EtherCAT server, expand the I/O item and right click on the devices item to add a new item.

(3] MAFELT
E C++
& Ma ‘O Add Mew Ttern.., g
7 Add Existing tem... Shift+ A0+

Export EAP Config File
Scan

Paste Crl+4
Paste with Links

From the list which is presented, go to the EtherCAT list and select the EtherCAT Master.

Insert Device \EI

Type: === EtherCAT o Ok
EtherCAT Maste §
EtherCAT Slave
EtherCAT Automation Protocol [Metwork, W ariables]
EtherCAT Automation Protocol wia ELEE0T, EtherCaT
i EtherCAT Simulation
[H-mF Ethernet
-8 Profibus DF )
-5 Profinet S
[+-€if CANopen
[H-mz Devicehlat Target Type
[z~ Ethertat/F () PC only
-fff SERCOS interface ]
E-41/0 Beckhoff Lightbus 2 CX oy
-~ LI5E () B¥ only
F-EAF BACHEt B ]
-2 Beckhoff Hardware i Al
H_CIFF
Marng: 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.




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

| —

| Build 4022.22 (Loaded)  ~|

L,

.
@ | W[ <Local> - 2 My _pLc -| |

Solution Explorer LAl EtherCatwl = X RIS
@ o-a|F - General Adapter EtherCAT Online  CoF - Online
Search Solution Explorer (Ctrl+;)
Mame: |De\rice 1 (EtherCAT) | Id: |-| |
fa] Solution 'EtherCat +1.01' (1 project)
4 o EtherCatv1.01 Object Id:  [Rx03010010 |
Type: |EtherCAT Master |
Comment:
b == Device 1 (EtherCAT)
B ﬁ:, Mappings
[] Disabled Create symbals []

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

| Build 402222 (Loaded)  +| < -| 2 My _pLC

Solution Explorer

General Adapter EtherCAT Online  CoE - Online

Search Solution Explorer (Ctrl+;)

(®) Network Adapter
fad SOIutmn EtherCat v1.01' (1 project) ® 05 (NDIS) OFPcl () DPRAM
4 ] EtherCat v1.01
[ lﬂ SYSTEM Description: |Ethemet 2 (D-Link DUB-E100 USB2.0to Fast Ethemet Adapter) |
g PLC Device Name: |\DE\|"ICE\{EBZ?ZMG—ECTD-dDCE—ﬂEdD-‘IC-iBB'DBCTIBE} |
4 o]
4 %L Devices PCl Bus/Slat: Search...
P = Device 1 (EtherCAT) MAC Address: |ec adel 21 Zaed | Compatible Devices...
P ﬁ:l Mappings
IF Address: |1'59.254.11}5.1 15(255.255.0.0) |
[] Promiscucus Mode (use with Wireshark only)
[ Virtual Device Names
() Adapter Reference
Adapter:

Freerun 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
B l‘-"" Installed and ready to use devices(realtime capable)
E" LaM-Aerbindung 2 - TwinCAT-Intel PCI Ethemet Adapter [Gigabit)
Installed and ready to use devices(for demo uze only)
L) Compatible devices
E" LaM -Aerbindung - IntellR) Ethernet Connection (2] 1219-LM #2
Incompatible devices

Er LA&MMerbindung 3 - D-Link DUB-E100 USE2 0 Fast Ethernet Adapter
Dizabled devices

[ Show Bindings

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 @
Ethermet Adapters Update List
B l‘-"" Inztalled and ready to uze devices(realtime capable)
&F LANYerbindung 2 - TwinCATntel PCI Ethemet Adapter (Gigahit) Install

Y Installed and ready to use devices(for dema uze only)
-, Compatible devices
l_-'ll‘ LAM Aerbindung - Intel(R] Ethernet Connechion (2] 1219-LM #2
o
- e} ndung 3 - O-Link DUB-E100 L thernet &dapte
L Disabled devices
Dizable

[ Show Bindings

4. A pop-up may appear asking to install the Beckhoff driver. Press “Install” when ok.

[+-] Windows-Sicherheit @

Méchten Sie diese Geratesoftware installieren?

G Marne: BECKHOFF MNetmwerkdienst
Herausgeber: Beckhoff Automation GrbH & Co. KG
| =

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

[ Siesollten nur Treibersoftware von vertrauenswiirdigen Herausgebern installieren. Wie kann festgestellt werden,
welche Gerdtesoftware bedenkenlos installiert werden kann?

5. After the installation the list should show all the installed adapters.
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Ethemet Adapters | T g La

& l‘:." Installed and ready to use devices(realtime capable]
i el LANAYerbindung 2 - TwinCAT-Intel PCIEthernet Adapter Gigabit) |
¥ [nstalled and ready to use devices{for demo use only)]

B AN Merbindung 3 - D-Link DIUB-E100 USB2.0 Fast Ethemet Adapter
Compatible devices

I_TII' LAMAerbindung - IntellR] Ethemet Connection [2] 1213-LM #2
Incompatible devices

Dizabled devices

Installation of TwinCAT RT-Ethernet Adapters @
|
|
|
|
|
|

[ Show Bindings

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

General | Adapter | EtherCAT I Online | CoE - I:Inline|

@ Metwark Adapter

@ 05 [NDIS) I PCI (") DPRa&M
Description: | LaNAerbindurg 2 [TwinCAT rtel PCI Ethemet Adapter [Gigabit)]) |
Device Mame: “DEYICES{95800E19-FFEQ-45C0-E 435-D59530330C26)
[ Search... ]
MAL Address: B3 05 ca 7 a8 33 | Compatible Devices... |

7. If the desired Ethernet adapter is not showing, press the “Search” button and select the desired
adapter:

Device Found At @

[rane] (]
Bluetooth-Metzwerkverbindung [Bluetooth-Gerat [PAN
LA&N-Verbindung 3 [D-Link DLUE-E100 USB2.0 Fast Ethernet Adapter] m
LAM-erbindung [Intel(R] Ethernet Connection [2] 1219-L #2) _
LM erbindung 2 [TwinCAT -Intel PCI Ethernet Adapter [Gigabit]) .

@ Unused

1l
Help
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Add Sierra Redy Device

1. To add a Sierra Redy device, right click on the EtherCAT Controller and from the context menu and

select “New ltem”.

(33 SAFELY
Ce+ MAL Ac
P o
4 "L Devices IP Addn
= -

O AddMNew tern... Ins
*q  Add Existing Itermn... Shift -+t +28,
X

a’s Mappings

Remuowe Del | Adar
Change Metld...

“aves Mevvica 1 (Fthar™ AT B

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

Insert EtherCAT Device

Search: | Hame: |ECIH2 | Tultiple: |‘|_ = I oK

Tupe: EK1547 EtherCAT Coupler (28 E-Bus, POF, 1D switch] [EK1547-000 A Cancel
[ EE1214 EtherCAT 10-Coupler [14 E-Bus, 4 Ch. Dig. In, 3ms, 4 Ch. Di
[ EK1818 EtherCAT 10-Coupler (14 E-Bus, 8 Ch. Dig. In, 3ms, 4 Ch. Di
|f EF1828 EtherCAT [0-Coupler [1A E-Bus, 4 Ch. Dig. In, 3ms, 3 Ch. Di
" EKA1828-0010 EtherCAT I0-Coupler (14 E-Bus, & Ch. Dig. Out 244, 0 A
Terminal Couplers [BE s, [Lsmm-B110]
Cugtomer specific Terminalz o
Panel Couplers
EJ CouplerEJusss) ® B ([Ethemet)
; Safety Terminals
(- B8 EtherCAT Fieldbus Boses [EPras) C
q EtherCAT P Fieldbus Bowes [EPPummx)
t EtherCAT Cx Device
v B EtherCAT PC card
--i-ql Drives
uF EvaBoard [Interfaces]
uF EvaBoard [Sample Souce Demos)
ﬁ EtherCAT Pigguback contraller boards [FB1:4:84)
=4 Voegtlin_Instruments_GMEH

E-4 PNEC_MAPPING_CORE
' PNEC_BRIDGE_ 1

Smart_Sel 5

Piart

(55282 /13)
1]

< >

Extended Information [[]5how Hidden Devices Show Sub Groups

In this example the following ESI file is used:
ESI_Voegtlin_Instruments_0B02_Red-y_V1.01.xml
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3. Double click on “Box1 (PNEC_BRIDGE) to get an overview of all the available registers.

P LS InfoData
4 Box 1 (Red-y)
b 1. %PDO

> [ 1. RxPDO Mame
b [ WecState Flow (RD)

. b .la InfoData Ternperature (RD)
b @5 Mappings Totalizer (RD)

Valve power (RD)
Alarm Info (RD)
HW Status (RDY
Device setup (RD)
Ramp Time (RD)
Flow unit (& cha...

Serial (RDY)
Device Typel (8 ...
PID select (RD)
Max flow (RD)
Device Type (8 ...
Pressure unit (8 ...
Totalizer unit (8 ...
Enable setpoint ...
LUT select (RD)
Pressure (RD)
Pressure Minim...
Pressure Maxim...
Setpoint pressur..,
Presure PID sele...
WcState
InputToggle
State

AdsAddr

- Totalizer (WR)

LR N RN

4. Save the project.

Starting the PLC

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

M EtherCat Test - Microsoft Visual Studio (Adi
FILE EDIT WIEW PROJECT QAUMD  DEBUG
o|lB-a-uulPlxd

Build 4022.27 lloaded) = - 8- B %

Bctreate C orfigurati

N e R e Fal L AT M T sk

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

dicrosoft Visual Studio @

|"/- N Activate Configuration
Y (Old Configurations will be overwritten!)

OK | | Abbrechen

Setpoint Flow (R..

Gas name (8 cha...

Online

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

BIT

BIT

UINT
AMSADDR
REAL

Size
40
40
40
40
40
20
20
20
20
9.0
9.0
40
9.0
20
40
9.0
2.0
9.0
20
20
40
40
40
40
20
0.1
0.1
20
a0
40

=Addr...
39.0
3.0
170
51.0
55.0
39.0
61.0
63.0
65.0
67.0
76.0
5.0
2s.0
3.0
100.0
104.0
113.0
122.0
131.0
133.0
1350
138.0
143.0
147.0
151.0
15221
1524.1
1548.0
1550.0
39.0

InfOut  User D Linked to

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
Input
Input
Input

0
0
0
0
0
0
0
0
0
0
0
0
0
0
Input 0
0
0
0
0
0
0
0
0
0
0
0
0
0
Output 0
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It is possible to receive the following error:

real-tirme start diagnostic

Description

Setting TwinCAT in Fun Mode with Kaspersky Anti-Virus is not pc

Solution

Ininstall Kaspersky anti-virus
or

fckivate a solution using only isolated cores

ERF. Ox1024 Lo

always check on activate Continue | | Cancel :

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.

fad Solution “oegtlin PM tutarial' (1 proje:
4 Hﬂ Voegtlin PM tutorial
4 (] s¥sTEM
¥ License

% Tasks

=1z Routes

In Type Systern
[E8] TeCOmM Objects

Settings | Orlire I Fricrities | Ca+ Debugger|

Router Memoary (MByte]: 2 2

Awailable CPUs (wWindowsdsolated): 1 =0 =

[ Fiead from T anget ] [ Set on target ]

cPU RT-CPU | Base Time | cPU Lir

0 [ Default il g e

The actual core setup will be shown. On the machine where the tutorial runs, one core is assigned to the PLC.
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Settings | Online I Pricrities I C+ Debugger|

Router Memary [MByte]: 32 EI

Available CPUz [wWindows/lzolated): 7 EI 1 EI [ Fiead from T arget ] [ Set on target
CPU RT-CPU Base Tirme CPU Limit Latency Warning
0 indows) |7 Default 1ms bl 1154 | {none) =2
10indows) || -
2 owindowsy || -
30indows) || -
4 (Windowsy || -
5 (iindows) || -
6 (vindows) || v
7 (solated) [
Ohbject RT-CPU Base Tirne (ms) Cycle Tirne (ms) | Cycle Ticks Priarity i
I/O Idle Task Drefault (03 Tilms 1ms 11

The numbers of cores can be set by pressing the “Set on Target” button.

3. Assign the PLC to the isolated core by setting the check box (uncheck the default core).

Settings | Online I Priorities I C+ Debugger|

Fouter Memory [MEyte]: 32 EI
Available CPUs [windows/lsolated): ﬂ 1 ﬂ Fiead from T arget ] [ Set on target
CPU RT-CPU Base Time CPU Limnit Latency Warning
0 indowsy [
1owindows) ([
2 (Windows) ([
3 (Windows) ([
4 (Windows) ([
5 (Windows) |
& (Windows) |
T {Isalated) I_ Default 100 % {none)

Ohbject

RT-CPU

Base Time {ms)

Cytle Time (ms)

Cycle Ticks

Priarity

Pl

I/0 Idle Task

Default (T}

-

1ms

1ms

11

4. 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)

15



5. Press “OK”

Micrasoft VWisual Studio @

| Restart TuinCAT Systern in Run hode

OK 1 | abbrechen |

6. Press “OK.” The PLC is running now which can be seen by the TwinCAT System indicator turning

green:
ﬂ EtherCat Test - Microsoft Wizual Studie (Sdministn
FILE EDMT WVIEW PROJECT B DEBUG  TWINC
- 'Jﬂ - n - U'-_I -
Build 403222 (loadedd =) - f | B : ]
@ o-& &=

7. Atthis 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.

Microsoft Wisual Studio IEI

:] Restart TwinCAT Systern in Config Mode

OK | | Abbrechen

Press “OK”

Micrasoft Wisual Studio E3

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

b Of} My _PLC Instance Mame Online Type Size =Addr..  In/Out  User D
| vo _ #1 Flow (RD) 00031449015 REAL 40 30.0 Input 0
= De“"es_ # Temperature (RD) 24414848 REAL 40 43.0 Input 0
« = P:"I"“ (EtherCAT) #1 Totalizer (RD) 95.803450 REAL 40 470 Input 0
2 |::§:-|nfo % Setpoint Flow (RD) 0.0 REAL 40 51.0 Input 0
b 2 SyncUnits #! Valve power (RD) 0.0 REAL 4.0 55.0 Input 0
b . Inputs #1 Alarm Info (RD) ] UINT 2.0 59.0 Input 0
b M Outputs #1 HW Status (RD) ] UINT 2.0 61.0 Input 0
b InfoData #! Device setup (RD) 5 UINT 2.0 63.0 Input 0
d Box 1 (Red-y) #! Ramp Time (RDY 0 UINT 2.0 65.0 Input 0
b 1. TePDO #! Flow unit (& characters) (RDY) STRIMG(E) 9.0 67.0 Input 0
p [ 1.RxPDO #! Gas name (8 characters) (RD) STRING(8) 8.0 76.0 Input 0
b [ WcState #1 Serial (RD) 163194 UDINT 40 85.0 Input 0
I+ [ InfoData #! Device Typel (8 characters) (RD) STRING(E) 9.0 89.0 Input 0
ﬁ’ Mappings #! PID select (RD) ] UINT 2.0 98.0 Input 0
#1 Max flow (RD) 60.0 REAL 40 100.0 Input 0
#! Device Type2 (2 characters) (RD) STRING(E) a.0 104.0 Input 0
#! Pressure unit (8 characters) (RD) STRIMG(E) 9.0 113.0 Input 0
#! Totalizer unit (8 characters) (RD) STRIMG(E) 9.0 122.0 Input 0
%! Enable setpoint storage (RD) ] UINT 2.0 131.0 Input 0
#1 LUT select (RD) 2 UINT 2.0 133.0 Input 0
#! Pressure (RD) 0.0 REAL 4.0 135.0 Input 0
#! Pressure Minimum(RD) 0.0 REAL 40 138.0 Input 0
#! Pressure Maximum(RD) 6.0 REAL 40 143.0 Input 0
#! Setpoint pressure (RD) 0.0 REAL 40 147.0 Input 0
#! Presure PID select (RD) 2 UINT 2.0 151.0 Input 0

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.

Bit Selected output PDO register
0 Totalizer

1 Set point Flow

2 Valve Power

3 Device Setup

4 Ramp Time

5 PID Select

6 Factory Reset

7 HW Error Reset

8 Enable SP Storage
9 LUT Select

10 Set Point Pressure
" Pressure PID select
12 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.
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Examples

Writing a Set Point

To write a set point, bit 1in 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.”

Pressure (RN
Setpoint pres. M
Presure PID 5

Wi State
InputToggle
State

Adsdddr

- Totalizer (MR

B Setpoint flow

B alve powver |

B Device setup

B+ PID select (40

B Factory reset) g
B HWY errar rese

B Enable setpoi

IS LUT select fi

B Setpoint pres P
- Pressure PID

LR ELEL L.

“hifrite Select (MFH)

A dialog box will appear where a value can be entered in various formats. Set point is bit1 which means that

0.0
Change Link..
Clear Link(s)
Goto Link YWariable
Take Marre Owver from linked YWariable
Display Mode
Insert Mews Itern..,
Insert Existing Itern...
Delete
kA owe Address,.,
Online Write,.,
Online Farce,.,
Release Force
Add to Miatch

Fermowve from YWatch

the value “2” needs to be entered:

Set Walue Dialog @
Dec: | (]
Hex: 040002
Float:
goo
Binary: Q200 2
Bit Size: @1 @8 @1E D32 06 O

REAL

Dl

4.0
4.0
2.0
0.1
0.1
2.0
4.0
4.0
4.0
4.0
2.0
2.0
20
2.0
2.0
2.0
4.0
2.0

104.0
108.0
112.0
15221
15241
1543.0
1550.0
38.0
43.0
410
51.0
53.0
55.0
5T
59.0
610
fi3.0
6r.0

Input
Input
Input
Input
Input
Input
Input
Output
Output
Output
Output
Output
Output
Output
Output
Output
Chutput
Output

A e T e R e N s R s [ e [ Y s s O Y e S s N s [ Y e R s [ s [ e |

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:
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#1 Flow unit (8 characters) (RD) STRING(E)
#! Gas name (3 characters) (RO Ajr STRIMGE)
#1 Serial (RO 163194 UDINT
#1 PID select (ROY 0 LINT
#1 Max flow (RDY REAL

A value of 22.5 will be entered:

Set Walue Dialog @
Dec: 1102315620
Hex: 041840000 Cancel
Float; 229
Bool: i} 1 Hex Edit...
Binary: aoooea N 4
Bit Size: D1 &8 G186 @32 e O

The set point is now set and can be checked:

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 gas supply.

Set point can be set to zero again:

#l Setpoint Flow (RO 2.5 REAL
| Walve powver (RD) 100.0 RESL

# HW Status (RD) 8 UINT 2.0 61.0 Input 0
| Device setup (RD) 0 UINT 2.0 63.0 Input 0

L

Set Walue Dialog @
Des 0
Hex: (=00000000 Cancel
Float: 1]

Bioal: a 1 Hex Edit...
Binary: 000 o0 o0 4
Bit Size: 21 &8 @1 @32 @64 07
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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
(WR)” 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 X
Dec: [13d | o]
Hex: |DHDDB2 | Cancel
Float: | |

Bool: o 1 Hex Edit...
Binary: 82100 |2 ]
Bit Size: 01 Os8 @16 O3 OBt O7

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

*| HW Status (RD)

UINT

#| Device setup (RD)

UINT

Open the dialog box and enter the value 8, press “OK.”

Set Value Dialeg X
Dec: |ﬂ | | Ok |
Hex: | 0=0008 | Cancel
Flaat: | |

Boal: a 1 Hex Edit...
Binary: |03 00 | 2]
Bit Size: O1 O @16 O3 O/4 O7

The error is cleared. A new set point can be entered again if desired.

| Setpoint Flow (RD)
# Valve power (RD)
#| Alarm Info (RDY

1 HW Status (RD)

0.0 REAL
0.0 REAL
0 UINT
0 UINT

20
20

4.0
4.0
2.0
2.0

61.0
63.0

51.0
55.0
50.0
61.0

Input
Input

Input
Input
Input
Input

==~ = ]

20



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.

Mlicrosoft Yisual Studio

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

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

I/0. This can be solved by using the integrated PLC of TwinCAT.

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

Solution Explorer * 01X
@ o-a| s =
Search Solution Explorer (Ctrl+;) P~

&1 Solutien 'EtherCat v1.01' (1 project)
4 o EtherCatv1.01

{H

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

Ins
Shift+Alt+A

Paste
Paste with Links

Ctrl+V

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

? *

Search Installed Templates (Ctrl+E) P~

Add Mew Item - EtherCat +1.01
4 Installed Sort by: | Default
Plc Templat
SRS !F Standard PLC Project Plc Templates
!EI Empty PLC Project Plc Templates
Click here to go online and find templates.

MName: My PLC
Location: | C:\Users\wes\Documents\Visual Studio 2013\Projects\EtherCat v1.01\EtherCat v1.01\ -]

Type: Plc Templates

Add

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

Cancel
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3. When the project has been created the following structure has been created.

fad Solution 'EtherCatv1.01' (1 project)
4 ol EtherCat v1.01
b (@l SYSTEM
4 PLC
4 (07 My _PLC
4 B4 My _PLC Project
b [ External Types
[ +g] References
[d DUTs
[ GVLs
4 [ POUs
5] MAIN (PRG)
3 vIsUs
215 My_PLC.tmc
b Gh PlcTask (PlcTask)
B 4} My_PLC Instance
¥ s}
P ﬂ% Devices
4 == Device 1 (EtherCAT)

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

@7 | |<Local> *| s E|My_PLC -
+ X
PROGRAM MAIN
VAR
END VAR

[ R
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5. Add the following code between VAR and END_VAR (copy/paste from this document):

PROGRAM MAIN eneco  [NEEER |

VAR 1| PROGRAM MRIN
// Inputs _ . %?RT,H:.L_.
Flow AT %l* : REAL; ol Flow AT s1v : mEAL:
Tempature AT %I* : REAL; = Tempature AT I : REAL:
Totalizer AT %I* : REAL; : Toralizex AT 1% @ REAL;

7 Set_point_flow AT $I* : REAL;

Set_point_flow AT %l* : REAL; ' Valve power AT £I% : REAL;
Valve_power AT %l* : REAL; : Alarm_info AT $I* : WORD;
Alarm_info AT %I* : WORD; Lo HW_Status AT 5I* : WORD:

* . . 11 Device setup AT %I* : WORD;
HW._Status AT %I* : WORD; - Ramp time AT $I* : WORD:
Device_setup AT %l* : WORD; 12 Flow unit : STRING(Z):
Ramp_time AT %I* : WORD; 14 Gas_name : STRING(Z):
Flow_unit : STRING(8); L= iEf%al—:“mir AET;NG(?'“URD

1€ evice_typel : ! g2)r

Gas_name : STRING(8); 17 PID_select AT £I* : WORD;
Serial_number AT %l!* : DWORD; 18 Flow_limit AT $I* : REAL;
Device_type1 : STRING(8); L Device_type2 : STRING(Z):
PID select AT %l* - WORD: 20 Pressure_unit : STRING(S);

21 Totalizer_unit : STRING(Z):

Flow_limit AT %I* : REAL, 22 Enb SP_store AT 3I* : WORD;
Device_type2 : STRING(8); 23 LUT Select AT $I* : WORD:
Pressure_unit : STRING(8); - Fressurs AT BLT 1 REALS
Totalizer_unit : STRING(8); 2| meceseemen AT 4T | REAL
Enb_SP_store AT %I* : WORD; 27 Set_point_preassure AT $I* : REAL;
LUT_SeIect AT %I* : WORD; za Fressure_FID AT $I* : WORD;
Pressure AT %l* : REAL; _ ' e

Pressure_min AT %I* : REAL; 2| 7 Totalizer wr AT 50t : REAL;
Pressure_max AT %I* : REAL; 32 Set_pcint:flcw_wr AT $Q* : REAL;
Set_point_pressure AT %I* : REAL; - Valve pwr_wr AT 20% @ REAL:

Device setup wr AT 0% : WORD;
Ramp time wr AT Q% : WORD:

Pressure_PID AT %I* : WORD; -
3E PID select wr AT Q% : WORD:

1 Outputs 37 Factory resst_wr AT 30% : WORD;
Totalizer_wr AT %Q* : REAL; - HW_error resst wr AT 207 : WORD:

— 33 Enb_SP store_wr AT 0% : WORD;
Set_point_flow_wr AT %Q* : REAL; 40 LUT_select_wr AT £Q% : WORD:
Valve_pwr_wr AT %Q* : REAL; 41 Set_point_pressure_wr AT Q% : REAL;
Device_setup_wr AT %Q* : WORD; Pressure FID wr AT Q% : WORD;

Soft_reset_wr AT Q% : WORD;

Ramp_time_wr AT %Q" : WORD; Write_protect_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;
Soft_reset_wr AT %Q* : WORD;
Write_protect_ wr AT %Q* : WORD;

= . 1
L

END_VAR

END_VAR
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6. To check the code, build the solution.

w EtherCat v1.01 - Microsoft Visual Studio
FILE EDIT WVIEW  PROJECT

% Build

Solution

Rebuild Solution

Clean Sclution

% Build

My_PLC

Rebuild My _PLC

Clean Selection

Batch Build...

Configuration Manager...

Check all ohjects [My_PLC]

BUILD | DEBUG
Ctrl+Shift+B

2R

TWINCAT  TWINSAFE
P Attach.. ~

PLC  TOOLS SCOPE

WINDOW

Release -

1 @| () 'f_._| |<L0ca|>

EtherCat w1

MAIN* = >

Flow_unit_array AT $I*
Gas_name_array AT I

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

Link Variable

1.

4

Double-click on the device again to bring up the PDO list.

@3 Plelask (Plelask)

b Off My_PLC Instance

4 =10

4 Devices
4 == Device 1 (EtherCAT)

R

*H Image

*8 |mage-Info

2 SyncUnits
Inputs

B Outputs

& InfoData

Box 1 (Red-y)

4 1. ®PDO

1. RxPDO

: RRRAY [C
: ARRAY [0.

] Fressure unit_array AT £I* : ARRF
3 Totalizer_unit_array AT 3$I% : ARF
10 Device typel array AT 3IY @ ARRAY
MName Online Type Size =Addr.. In/Out  UserID
#! Flow (RD) 0.0062871859 REAL 40 39.0 Input 0
#| Temperature (RD) 24,226524 REAL 40 43.0 Input 0
#! Totalizer (RD) 96.478241 REAL 40 47.0 Input 0
#! Setpoint Flow (RD) 0.0 REAL 40 51.0 Input 0
#! Valve power (RD) 0.0 REAL 4.0 55.0 Input 0
#1 Alarm Info (RD) 0 UINT 20 59.0 Input 0
W1 HW Status (RD) 0 UINT 20 61.0 Input 0
#! Device setup (RD) 5 UINT 20 63.0 Input 0
#! Ramp Time (RD) 0 UINT 2.0 65.0 Input 0
#! Flow unit (8 characters) (RDY STRING(E) 9.0 67.0 Input ]
#! Gas name (8 characters) (RD) STRIMNG(E) 9.0 T6.0 Input 0
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2. Inthe 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)

Search:

----- # MAIN.Flow >
----- #1 MalN. Tempature >
..... #1 MaIN. Totalizer >
..... #1 MAIN. Set_paint_flow >
----- #1 MAIN Valve_power >
----- #1 MAIN Senal_number >
----- 1 MAIN. Flow_limit >
----- # MAIM. Pressure >
..... #1 MAIN. Pressure_min >
..... #1 MAIN Pressure_max >

----- #1 MAIN.Set_point_pressure >

IB 5120280, REAL (4.0
IB 5123200, REAL [4.0]
|B 512524.0, REAL [4.0]

IB 5123280, REAL [4.0]
IB B12332.0, REAL (4.0
IB 512364.0, Dw/ORD (4.0

IB 5123300, REAL [4.0]
IB 513016.0, REAL [4.0]

IB 513020.0, REAL [4.0]
IB 5130240, REAL [4.0]

IB 5130280, REAL [4.0]

Show Variables
(®) Unuzed
(O Used and unused
[ Exclude dizabled
Exclude other Devices
Exclude same Image
(] Show Tooltips
[ St by Address
[ Show Yariable Groups
Show Y ariable Types
[ Matching Type
Matching Size
&l Types

Array Mode

Offzets

[ Continuous
[ Show Dialog

Warisble Name / Comment

¢ | Hand over
£ | Take over

Cancel

3. 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.

Mame

! Flow (RD)

#| Temperature (RD)
#! Totalizer (RDY)

#! Setpoint Flow (RD)

4. Activate the configuration by pressing the “Activate Configuration” button.

Online

X 0.0071554626

24.291618
96.507065
0.0

Qd EtherCat Test - Microsoft Visual Studio

FILE EOIT  WIEW  PROJECT
- Iﬂ - u -

Build 4022.27 (Loaded)

ULD  DEBUG
% i
an

Actpreake C m'.f:_'! srat

Al T . Al -

Type
REAL
REAL
REAL
REAL

Size =Addr...
4.0 39.0
4.0 43.0
4.0 47.0
4.0 51.0

In/Out
Input
Input
Input
Input

UserlD  Linked to

L=J = = |

MAIN.Flow . PlcTask Inp...

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

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

Selution Explorer

P [ External Types
I [+g] References

-1 W

LT N R T R SRR
[

EtherCat v1 MAIN + X

T 37 Pressure PID AT £I*
gl | S = _
@ -8 :
Search Solution Explorer (Ctrl+;) 33 /4 Outputs
fa] Solution 'EtherCat v1.01' (1 project) J TDtaliéer_wr AT 0%
a na EtherCat v1.01 1 Set_point flow wr AT %
E Valwe_pwr_wr AT 0¥
[ SYSTEM -
4 Eﬁ? PLC 3 Device_setup wr AT $0QV
4 Ramp time wr AT 204
4 [ My_PLC : _time_

PID select_wr AT 30

Factory_reset_wr AT %0
HW_error reset_wr AT %
Enb 5P store_wr AT 0%

3 DUTs LUT_select_wr AT %0%
[J GVLs ] Set_point_pressure_wr
4 W& PO P oo DT e aam e
= Add v | & pou..
|Ej|:| VIS Export te ZIP @ POU for implicit checks...
<ln My Import from ZIP %¢ DUT.
b A PIC . .
b O My PL @ Export PLCopenXML... @ Global Variable List...
4 Fo B @ Import PLCopenXML... 1 Referenced Task...

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

Add DUT

4‘; Create a new data unit type

MName:

|U_Conu_5t'|

Type:
(") Structure

(O) Enumeration

Open Cancel
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3. 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 JSIecian MAAIM

1 TYPE U _Conwv_Str :

- 2 UNIOHN

3 arr5TE_Data: ARRAY [0 ..
r3tr : STRING(Z):

END UNION

7] OF BYTE; // Array must start with LSB

[ 3 T =9

(51}

7| END _TYPE

[2x]

4. 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 %I* : ARRAY [0..7] OF BYTE;

Totalizer_unit_array AT %l*
Device_type1_array AT %l*
Device_type2_array AT %l*

: ARRAY [0..7] OF BYTE;
: ARRAY [0..7] OF BYTE;
: ARRAY [0..7] OF BYTE;

MAIN® & X

FROGEAM MAZTN
VAR

Flow_unit array AT

uConv_ascii: U _Conv_str; // Union data type

§I* : ARRAY [0..7] OF BYTE;

Gas_name_array AT ¥I* @ ARRAY [0..7] OF BYTE:
7 Fressure unit array AT 3I* : ABRRAY [0..7] OF BYTE;
Totalizer unit array AT I* : ARRAY [0..7] OF BYTE;
3 Device typel array AT 3I* : ARBAY [0..7] OF BYTE;
1 Device_typeld_array AT 3I* : ARBAY [0..7] OF BYTE:

Flow AT %I

Tarmatnra AT (TH

: REAL;
» BRELL.»
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5. 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_Data[4] := 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_Data[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:

U_Conv_Str MAINT + 3

13 Flow AT 3I* : REAL;

14 Tempaturs AT £I' : REAL;

15 Totalizer AT $I' : REAL;

1€ Set_point_flow AT $I* : REAL;
17 Valve_power AT :I* : REAL;

13 Llarm_info AT 3T* : WORD;

15 HW_3tatus AT $¥I* : WORD;
20 Device_setup AT $I* : WORD;
21 Ramp_time AT £I* : WORD;
22 Flow unit : STRING(Z);
23 Gas_name : STRING(Z);
24 Serial number AT $I* : DWORD;
25 Device_typel : STRING(Z);
26 FID select AT 3I* : WORD;
27 Flow_limit AT 3T* : REAL;
28 Device_typeld : STRING(Z):
25 Pressure_unit : STRING(Z):

30 Totalizer_unit : STRING(Z);
31 Enk 5P store AT %I* : WORD;
32 LUT_Select AT 3I* : WORD;

2 Pressure AT :I' : REAL;

Pressure_min AT :I* : REAL;

5 Pressure_max AT :I* : REAL;
3E Set_point_pressure AT £T* : REAL;
37 Pressure_PID AT :I* : WORD;

uConv_ascii.arrSTR Datal7]
uConv_ascii.arrSTR Data[f]
uConv_ascii.arr5TR_Data[s]
uConv_ascii.arrSTR_Datal[4]
uConv_ascii.arr5TR_Datal[3]
uConv_ascii.arr5TR_Data[2]
uConv_ascii.arr5TR_Datall]
uConv_ascii.arrSTR_Datal0]

Flow unit := uConv_ascii.rSt

/ Gas name
uConv_ascii.arr5TR_Data[7]
uConv_ascii.arr5TR_Datal[d]
uConv_ascii.arr5TR_Data[5]

r;

Flow unit_array[0]:
Flow_unit_array([l]7
Flow_unit_array[2]:
Flow_unit_array[3]:
Flow_unit_array[4]:
Flow_unit_array[5]:
Flow_unit_array[f];
Flow_unit_array[7];

Gas_name_array[0]r
Gas_name array[l];
Gas_name_array[2];

ﬁ Declaration area

< Code area

29



6. To check the code, build the solution.

w EtherCat v1.01 - Microsoft Visual Studio
FILE EDIT VIEW  PROJECT | BUILD | DEBUG
|i| Build Selution Ctrl+Shift+B

Rebuild Solution

TWINCAT  TWINSAFE
p Attach... -

<Local>

. Q-
OIS

Clean Selution
% Build My_PLC
Rebuild My_PLC

Clean Selection

Batch Build... 5

Configuration Manager... €

Check all ohjects [My_PLC]

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

8. 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.

Attach Variable Flow unit (3 characters) (RD) (Input)

Show Variables

Pt

Search: | b
(® Unused
,.PU: 62 () Used and unused
M?—ELCPLE | [
EI---'*L netance . e Exclude ather Devices
"% MAIN.Flow,_unit anay(d] > B 512861 0. BYTE [1.0] Exclude same Image

----- # MAIMN.Flow_unit_amay(1] > |B 512882.0, B¥TE [1.0] (] Show Tanltips
----- F1 MAIM.Flow_unit_array[z] > |E 512883.0, BYTE [1.0] [ Sort by Address
----- F1 MAIM.Flow_unit_aray[3] > |E 512884.0, BYTE [1.0] [ Show Variable Groups ; i
----- #1 MAIM.Flow_umit_arrap[4] > 1B 5128850, BYTE [1.0] . If window is
----- #1 MAIN Flow_urit_anapl5] > 1B 512886.0, BYTE [1.0] Show Variable Types empty check
..... F1 MAIN Flow_urit_array[5] > 1B 512887.0, BYTE [1.0] Matching Type ; Y
----- %1 MAINFlow_unit_ana7] > B 5128880, BYTE [1.0] Matehing Size All types

E-#] MAIN Gas_name_amay > B §12889.0, ARRAY 0. 7] OF BYTE [ &ll Types
----- # MAIN.Gas_name_amap[0] > |B 512383.0 BYTE [1.0] Array Mode
----- # MaIN.Gas_name_arap[1] > B 51283390.0, BY'TE [1.0]
----- F1 MAIN.Gas name amay[2] > B 512891.0, BYTE [1.0] Offsets
----- #1 MAIN.Gas_name_arrap[3] » B 5128920, BYTE [1.0] [ Continuous
----- #1 MalN.Gas_name_aray[4] > B 5128930, BYTE [1.0] [ 5haw Dialag
----- # MaIN.Gas_name_arap(d] > B 512394.0, BYTE [1.0]
----- #1 MAIN.Gas_name_anas] > |B 5126950, BYTE [1.0] Warishle Mame / Comment
----- #1 MAIN. Gaz_name_arrap[7] > B 512896.0, BYTE [1.0] 4 T Hand over

= MAIN. Pressure_unit_amay > 1B 512897.0, ARR&Y [0.7] OF BY1 ¢ [] Take aver
- AN Pressure_unit_aray[0] > 1B 512897.0, BY'TE [1.0] "

< > Cancel
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9. 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: | FAAIM . Flow_urit_array

Linked ¥ ariatile:

Own Variable:

Overlapped:

[ Size and Offget in bits | Cancel

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

e | EtherCat Test - Microsoft Visual Studio (4d
FLE EOIT  VIEW PROJCT gpULD  DEBUG
-0 |B-o-0uPlxd

Build 402222 (Loaded)  ~| - 3 HH | <

Aetheate Configurati

The PDO window will look like this:

MName Online Type Size =Addr.  In/Out  UserlD  Linked to

7! Flow (RD) K 0.0072591184 REAL 4.0 39.0 Input 0 MAIN.Flow . PlcTask Inputs . My_PLC Instance . My_PLC

#! Temperature (RD) 24.254425 REAL 4.0 43.0 Input 0

! Totalizer (RD) 10483397 REAL 4.0 47.0 Input 0

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

#! Valve power (RD) 0.0 REAL 4.0 55.0 Input 0

! Alarm Info (RD) 0 UINT 2.0 59.0 Input 0

! HW Status (RD) 0 UINT 2.0 61.0 Input 0

# Device setup (RD) 5 UINT 20 63.0 Input 0

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

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

3! Gas name (8 characters) (RD) X STRING(8) 9.0 76.0 Input 0 MAIN.Gas_name_array . PlcTask Inputs . My_PLC Instance . My_PLC

! Serial (RD) 163154 UDINT 4.0 850 Input 0

%! Device Typel (8 characters) (RD) X STRING(8) 9.0 89.0 Input 0 MAIN.Device_typel_array . PlcTask Inputs . My_PLC Instance . My_PLC
! PID select (RD) 0 UINT 2.0 98.0 Input 0

! Max flow (RD) 60.0 REAL 4.0 100.0 Input 0

%! Device Type2 (8 characters) (RD) X STRING(2) 9.0 104.0 Input 0 MAIN.Device_typel_array . PlcTask Inputs . My_PLC Instance . My_PLC
2! Pressure unit (8 characters) (RD) X STRING(8) 9.0 113.0 Input 0 MAIN.Pressure_unit_array . PlcTask Inputs . My_PLC Instance . My_PLC
2! Totalizer unit (& characters) (RD) X STRING(E) 2.0 122.0 Input 0 MAIN, Totalizer_unit_array . PlcTask Inputs . My_PLC Instance . My_PLC
#! Enable setoocint storaae (RD1 0 UINT 20 131.0 Inout 0

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.

11. Start the PLC (login).

H X a9 - -] b Attach. - Release | |TwinCATFrr(x543l -] 2o
o HE| B2 O | ®EL || <Local -] 2 [my_pLC N |

EtherCatvl + U_Conv_Str MAIN

General FtherCAT Process Data  Statup  CoE -Online  Online

Name: |Box 1 (Red) | w1 |

oject)
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12. Press “Yes” in the following pop-up.

TwinCAT PLC Control *

Application "Port_851" does not exist on device "BherCat_v1_01". Do you want to
create it and proceed with download?

Mo Details. ..

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

(=W N OO TVF A IWF IR LA L L ] b LT o =) WYLV mMcLr
'| | £ [

i | | 9 - @ -] » Attach.. - Release | | TwinCAT RT (x64)

:’ﬂ|ﬂ LY |®TJ| “Loca

My_PLC - | 1 » = &

MAIN [Online] &= X i i=ge-i4nl

In the MAIN window the data will be shown.

(A

122 (Loaded) ~

| - T | P oA, v | neeane | A R oy MV MR ]

| = g| SO @ E|D0:!

| o-a@| & = EtherCat_v1_01.My_PLC.MAIN

on Explorer (Ctrl+;) 2 - B Expression Type Value Prepared value Address Comment
n ‘EtherCat v1.01' (1 project) * @ uConv_asdi U_Conv_Str Union datat
srCat v1.01 # @ Flovi_unit_array ARRAY [0..7] OF BYTE I
SYSTEM + @ Gas_name_array ARRAY [0..7] OF BYTE E e
LT + dp Pressure_unit_array ARRAY [0..7] OF BYTE E
E My_PLC + ¢ Totalizer_unit_array ARRAY [0..7] OF BYTE %I*
gzl My_PLC Project + i Device_typel_array ARRAY [0..7] OF BYTE I®
b 3 External Types + @ Device_typel_array ARRAY [0..7] OF BYTE YI*
b [l References & Flow REAL 0.0047052023 Wl Inputs
3 DUTs @ Tempature REAL 24.3032455 =
03 GVLs & Totalizer REAL 104.90728 I
4 [ POUs # Set_point_flow REAL 0 1=
E MAIN (PRG) & Valve_power REAL 1] l*
&2 U_cony_str (UNION) @ Alarm_info WORD 0 Wl
E. Viss 4 HW_Status WORD 0 £
&l My PLC tme & Device_setup WORD 0 %I*
[ E] PlcTask (PlcTask) - *
O My_PLC Instance # Ramp_time WORD 0 ar
/0 & Flow_unit STRIMNG(E) ‘Infmin’'
% Devices @ Gas_name STRIMG(E) “Air'
=& Device 1 (EtherCAT) & Serial_number DWORD 163194 I*
*H image @ Device_typel STRING(8) 'GSCCITA’
*® Image-Info @ PID_select WORD 0 Yl®
[ z SyncUnits & Flow_limit REAL 60 Yl*®
3 Inputs @ Device_type2 STRING(S) 'BB12'
b Bl Outputs & Pressure_unit STRING(8) ‘bar g’
P [ InfoData & Totalizer_unit STRING(8) In'
4 |2 Box 1 (Red-y) & Enb_SP_store WORD 0 %=
F 1. =PDO g LUT_Select WORD 2 Yl*®
#! Flow (RD) @ Pressure REAL 0 %%I*
F TE"'”F_E"“U’E (RD) @ Pressure_min REAL 0 %l*
f:d Tntallz.er (RD) @ Pressure_max REAL 0 Y I®
&1 setpoint Flow (RD) & Set_point_pressure REAL 0 I®
&l Valve power (RD) # Pressure_PID WORD 0 %I*
& Alarm Info (RD) @ Totalizer wir REAL 0 %Q= Outputs
1 HW Status (RD) P Set poin; Flow_wr REAL 0 WO
¥ Device setup (RD) = -
# Ramp Time (RD) @ Valve_pwr_wr REAL 0 %0
%! Flow unit (8 characters) (RD) % Device_setup_wr WGORD v %Q”
%1 Gas name (8 characters) (RD) % Ramp_time_vr WORD 0 %QT
# Serial (RD) @ PID_select_wr WORD 0 3L0*
2 Device Typel (8 characters) (RD) 2 uConv_ascii.arrSTR Data[3][50 | := Totalizer unit array[4][0 |
5 PID select (RD) 43 uConv_ascii.arrSTR_Data[2]1[38] := Totalizer unit_array[5 :

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