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ETHERCAT CONFIGURATOR- USER GUIDE

1 Introduction

This user guide explains how to use EtherCAT Configurator developed by Promax srl.

The plugin configuration does not occur executable independently, but it is included within the VTB application, which
can be called at any time by the operator simply by pressing the appropriate button in the toolbar.

Before using EtherCAT Configurator the user needs a special configuration file, created by using another external
software (TwinCat). This file .xml, containing a start EtherCAT configuration with the settings chosen by the user, will be
used inside the Configurator.

The image shown below is a screenshot of TwinCat. You can see the section of the program to access and the button to
push (indicated by the green arrow) if you want to generate the .xml configuration file with your start settings.
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After that, open VTB and load your project or create a new one. Next, to launch EtherCAT Configurator push the
dedicated button in the toolbar (indicated by the green arrow)

VisualToolBasic - C\Promax\VTB\nuovo.pxp
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Push this button to open EtherCAT Configurator
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2 Program Interface

EtherCAT Configurator interface is composed by an only one window, not resizable and really easy to use.

If no project has been loaded when opening VTB, the push of the EtherCAT Configurator button will generate an error
message like this:

-.t:\l-l\:.\ll-"- ! I;; n

The FileChPromaxd VT B\ nuovo.xml was not saved...
You must import a configuration.

oK

To proceed, push the OK button. EtherCAT Configurator will be launched, but with an empty window.

Push the Import button and select your .xml configuration file generated by TwinCat: a tree view with the main
settings will appear in the window.

If you don’t have this configuration file there’s no way to proceed and you must generate it by using TwinCat.
The image shown below is a screenshot which describes the use of the buttons in the window.

PxEtCatConfig

[ et | ) 5o 3) e G

Exit Program

About..

Push to save actual EtherCAT configuration

v

Push to load the TwinCat .xml configuration file

By pushing the Import button a list of main settings of the TwinCat .xml configuration file will appear like shown in the
example screenshot below:
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PxEtCatCongig - FAECCSP\EstNewZ2 xmil

@musﬂx o Cyf ea

R‘&‘- Slave (Drive 1 (ESTUMN ProMet))
E‘&‘- Slave (Drive 2 (ESTUN ProMet))
- &3 Cyclic
& Inputs

@ COutputs

H--H--H--H--H--l

Whatever is the start configuration, these are the nodes that will appear in the tree view:

e A Master device;

One or more Slave devices;
A “Cyclic” node;

An “Inputs” node;

An “Output” node.

3 Overview of the various sections

3.1 Master

It is possible to get some information by expanding the Master node of the tree view.

Eﬁ Master A

EI {ﬁmfu

...... |}y Name = Device 1 (EtherCAT)
...... |2 Destination = 010105010000
...... | Source = 0800270824
L |_:’] EtherType = ad88
- ‘ InitCmds
- InitCmd(1)
- R InitCmd(2) \

...@ InitCmd(3)

If you have one or more problems when activating the
EtherCAT configuration check the error log file: inside you

rﬂ’ InitCrmd(4) could find some of these numbers and locate exactly the
- gfy InitCmd{(5) problems.

-y IntCmd(g)

G-y IntCmd(7)

el INtCA(8)
-y IntCmd(9)
-y IntCmd(10)
-yl IntCmd({11)
-y INtCmd(12)

The section “Info” contains general information about the Master device. The section “InitCmds” contains a series of
associated commands to the Master.
All the values of these properties come from the Twincat .xml original configuration file and aren’t editable by the user,
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so this guide will not dwell further on these topics. For more details about these properties check other EtherCAT
communication documents.

Only one thing is useful to know: as you can see in the previous screenshot, every InitCmd has an index. This number is
important because when activating the EtherCAT Configuration if there are any problems, the user can find where exactly
the problems are, looking for these InitCmd index inside the error log file.

3.2 Slaves

After you import the TwinCat .xml configuration file, a tree view with some nodes will appear in the window.
Slaves are devices which are subordinated to the Master device in the EtherCAT configuration.
If you expand a Slave node in the tree view you can get other four nodes:

e Info;

e  ProcessData;

e  Mailbox;

e InitCmds.

E@ Master
BN e e 1 ESTUN i)
- £33 Ifo
Eg ProcessData
: Send
Recv
- Waibox
-G Send
Recv
@ Protocal
R InitCmds
- 38 IntCmds
[—jﬁn Slave (Drive 2 (ESTUN ProMet))
- §) Info
Eg ProcessData
i Send
Recv
= I:Q Mailbo:
Send
- Recv
@ Frotocal
R IntCmds
- InitCmds
Eﬂ'"@ Cyclic
Ej---& Inputs

[+ @ Outputs

Just like Master section, all the slaves properties come from the TwinCat .xml original configuration file and aren’t
editable by the user which can only take a look at them. The number and the properties of the slaves are the same
that the user set in the Twincat .xml file.

As we have already seen in the previous section even here we have a series of index associated to the various
InitCmds. The importance is the same of those seen in the Master section: if there is an error in the error log file, the
user, by looking for this numbers, can go back to the font of the problem.
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3.3 Cyclic

The Cyclic Section contains a series of commands, “Cmd”, which are sent through the EtherCAT configured net.

The number and the kind of commands sent, reflects the settings established by the user during the development of
the TwinCat .xml configuration file.

Expand each Cmd node if you want to get some useful information, but remember that this properties aren’t editable.

R Master
R@ Slave (Drive 1 (ESTUM PraMet))
R& Slave (Drive 2 (ESTUM ProMet))
- &P Cydlic
%
..... 7} State = SAFEOP
..... ) State =OP
----- _;}I Comment = cyclic cmd
..... ) Cmd = 12
..... %) Addr = 65536
..... _?'I Ada =
..... % Adp =
..... '} Datalength = 24
..... _>i Crt=6
..... ) InputOffs = 16
..... ) OutputOffs = 16
- ¥y Cmd
- ¥y Cmd
[+ Inputs
[+ Cutputs
3.4 Inputs

While previous sections have been illustrated faster since only information content, because the parameters which
they contain are not modifiable by the operator, the next two sections are more important for practical purposes and
this user guide will give them more space.

The Inputs Section contains a series of variables relatives to the communication from the slaves to the PLC. These
variables are generated from the setting established by the user developing the Twincat .xml configuration file.

Wariable
Wariable
Wariable
Wariable
Wariable
Wariable
Wariable
Wariable
utputs

+*
»*
#*
#*
|
#*
#*
#*
Ot

=l
I_I

The user can only edit the “Name” parameter for each variable. All the remaining parameters are locked for editing.
You can get only information from them.
The Name edit operation is essential only if the VTB project contains the use of IsoNs objects, but is absolutely
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recommended because original variables names are a little too long and impractical.
In the image shown below you can find a screenshot which contains the variables generated by using a TwinCat .xml
file for a 2 axis configuration. As you can see, without any edit operation, variables names are very long.

R’Qa Slave (Drive 1 (ESTUM PraMNet)) A

: Double click to edit
E& Inputs

%} DataType = UINT \
_PI BitSize = 16 Case: Status word

j Mame = Drive_1_ESTUN_ProMNet_CoE_CSP_Maode_TX¥_Position_actual_value

|} DataType = DINT \
_:’| Bit Size = 32 Case: Position actual value

|7} BitOffs = 224
Wariable
j Mame = Drive_1_ESTUMN_ProMet_CoE_CSP_Mode_T¥_Torgue_actual_value

'} DataType = INT
|7} BitSize = 16 \
|7} BitOffs = 256

Warable
j’ Mame = Drive_1_ESTUN_ProMet_CoE_CSP_Made_T¥_Physical_Inputs

7} DataType = UDINT \
|7} BitSize = 32

Case: Torque actual value

Case: Physical Inputs

If the VTB project contains IsoNs objects these are the rules to follow to edit the variables names:

In the case of a Status word -> Name = Prefisso pdo_sw

In the case of a Position actual value -> Name = Prefisso pdo_apos
In the case of a Torque actual value -> Name = Prefisso pdo_ATorque
In the case of a Physical inputs -> Name = Prefisso pdo_inp

el

“Prefisso pdo” is unique for each driver and its value must be the same of the one set in the properties of the Iso-

ECAT.vco object associated to the driver.

So we assume that the VTB project contains two Iso-ECAT.vco objects with “AX1” and “AX2” values for this property: in

the screenshot below you’ll find the correct changes to be made.
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ﬁ- Master .

Eé Slave (Drive 1{ESTUN ProMet))

E} Slave (Drive 2 (ESTUN ProMet))

@ Cyclic

% Inputs
|_:_|Ea Variable
----- B}

..... i} DataType = UINT

..... ) BitSize = 16

..... '} BRtOffs = 208

[_an Variable

..... j MName = A1 _apos

..... i} DataType = DINT

..... 7} BitSize =32

..... j BitOffs = 224

HEH Wariable

..... j Mame = Ax1_ATorgue

..... i} DataType = INT

..... '} BitSize = 16

..... 7} BitOffs = 256

HEH Warable

..... j MName = fe1_Alnput

..... j DataType = UDINT

..... '} BitSize = 32

..... 7} BitOffs = 272

- Variable

. Varable

. Wariable

. Variable e

:,iT\mmm

3.5 Outputs

Just like previous section, this one is very important in EtherCAT Configurator.
Here you can find a series of variables related to the communication from PLC to Slaves. All parameters for each
variable are derived from the settings of the TwinCat .xml configuration file.

é‘_& Inputs

=&
Wariable
Wariable
Wariable
Wariable
Wariable
Yarable

Among all variables parameters the only one the user can edit is “Name”. The other parameters are for information
purpose only.
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El@ Outputs
|_:_|Ea Yarable
----- j Mame = Drive_1_ESTUMN_ProMet_CoE_CSP_Mode_RX_Controlword
..... | DataType = UINT \
""" j BitSize = 16 Case: Controlword
..... 7} BitOffs = 208

[—an Varable
----- j Mame = Drive_1_ESTUMN_ProMet_CoE_CSP_Mode_RX_Target_Position

..... %} DataType = DINT \
by o
""" 4 BitSize =32 Case: Target Position

..... 7} BitOffs = 224
[—an Varahble

----- j Mame = Drive_1_ESTUN_ProMet_CoE_CSP_Mode_R¥_Physical_Output
..... ) DataType = DINT \
..... ) BitSize = 32

..... 7} BitOffs = 256

4] Variable

- |#] Varable
- |4 Variable

Case: Physical Output

=1....[%].
oy il |

=

The Name edit operation is essential only if the VTB project contains the use of IsoNs objects, but is absolutely
recommended because original variables names are a little too long and impractical.
To edit it, double click on it.

If the VTB project contains Iso-ECAT.vco objects follow these rules to edit variables names:

1. Inthe case of Controlword -> Name = Prefisso pdo_cw
2. Inthe case of Target Position -> Name = Prefisso pdo_ipos
3. Inthe case of Physical Output -> Name = Prefisso pdo_AOutput

“Prefisso pdo” is unique for each driver and its value must be the same of the one set in the properties of the Iso-
ECAT.vco object associated to the driver.

So we assume that the VTB project contains two Iso-ECAT.vco objects with “AX1” and “AX2” values for this property: in
the screenshot below you’ll find the correct changes to be made.

10
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B.& Outputs i

|_:_|Ea Variable i
..... ﬁ MName = fcl_Cw i
..... ) DataType = UINT :
..... |} BitSize = 16
..... _'.\, BitOffs = 208 |
HEH Variable i
..... j MName = fx1_ipos i
..... _'.\, DataType = DINT g
..... |7} BitSize = 32
..... |7} BitOffs = 224 :i
HEH Variable i
..... |7 Name = Ax1_AOutput
..... |7} DataType =DINT 5
..... _',\, BitSize = 32 i
..... _',\, EitCffs = 256 i
Variable i
Variable i
Variable ;

=+1....[%]
[y i)

=+
=

4 Example: EtherCAT Configurator for 3 interpolated IsoNS axes with PEC70

In this chapter an example will be shown to make easier the use of EtherCAT Configurator.

We assume a configuration that includes a PLC PEC70 and three interpolated IsoNS axes. The first part is about the
creation of the final EtherCAT configuration by using Promax EtherCAT Configurator plugin. To start, it is essential that
the user has the related correct TwinCat .xml configuration file. In the example we omit the entire procedure to create
this file, leaving it to the user.

The second part is about the creation of the related VTB project by inserting the correct objects and adding the correct
code.

0. By using TwinCat generate the .xml start configuration file and copy this file in a directory that will contain the
future VTB project. In this example we assume that the file name is “3axmixed.xml” and the directory name is
“EtherCAT Configurator Example”

1. Open anew VTB project and save it (we use the name “ExampleProject”) in the directory containing the
TwinCat .xml file. Next, open EtherCAT Configurator by pushing the related button (indicated by the blue
arrow in the screenshot shown below) in the toolbar.

File Edit Format Pages Tools 7

D W =@oox s SEQ%IES 0 F »E &8~ WE

Project Explorer

Project I Objectsl Functions I Propertiesl Tablesl

2.  When pushing the button an error message box will appear. No problem, just push the OK button to go on.
EtherCAT Configurator window will appear on the screen. Push the Import button, select the .xml TwinCAT file
and open it. This will be the new look of the window:

11
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PxEtCatCongig - CA\Users\Gabriele\Desktop\EtherCAT Configurator Example\3ax mix...l

el = &) = g =
- m\ Master

EQ- Slave (Drive 1 (ESTUM ProMet))

EQ- Slave (Drive 2 (ESTUM ProMet))

E‘Q Slave (Drive 3 (D1-N CoE Drives))

3 Cyclic

@ Inputs

@ Outputs

3. Master, Slaves and Cyclic sections aren’t editable, so let’s see how modify the next two sections, starting from
Inputs. If you open this section you’ll see variables names too long and not good to create the final
configuration. Here are shown three screenshots containing the new and correct variables names:

ImpLts
= |4)] Variable
- ﬁ Mame = 21 _sw
..... j DataType = UINT
- ) BitSize = 16
e j BitCffs = 312
|:—:| Variable
- ﬁ Name = ax1_apos
..... j DataType = DINT
.|y BitSize = 32
.|y BitOffs = 328
El Varable
- ﬁ MName = ax1_tav
..... j DataType = INT
.|y BitSize = 16

Input Variables of Driver 1

- |4 Varable
- |4 Variable
-|#] Varable
-|#] Varable

- |4 Varable
- |4 Variable

» &

12
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e[
- [
& [

|_—‘_|.§ Inputs

Varable
Varable
Varable

Input Variables of Driver 2

=N

Variable

ﬁ Mame = ax?_sw
|} DataType = UINT
) BitSize = 16

) BitOffs = 376
Variable

ﬁ Mame = &x?_apos
) DataType = DINT
) BitSize = 32

MName = ax?_atv
) DataType = INT
) BitSize = 16

BitOffs = 424

[

Inputs

\Variahle
Varable
Varable

%] Varable
4] Varable
4| Varable
] Variable
4| Varable
4| Varable

oe-8-a-5-5-a-g

..... ﬁ
e
..... _::i
- _:!:i

..... E)
..... _::i
P _::i

..... ﬁ
= _::i
..... _::i
o

. 1_*] Varable

MName = axd_sw
DataType = UINT
BitSize = 16
BitOffs = 440

ﬁ Mame = &3_apos

DataType = DINT
BitSize = 32
BitCifs = 456

H@ Varable

MName =axd_fe
DataType = DINT
BitSize = 32
BitOffs = 438

Input Variables of Driver 3

13
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4. After that, let’s check Outputs variables. Even in this section the names of the variables are wrong, so let’s

edit them like shown in the next screenshots below:

Output Variables of Driver 1

al_ow

UINT

axl_ipos

DINT

a2

328

ﬁ' MName

ﬁ DataType
Variable

ﬁ MName

ﬁ Eit Size:

ﬁ EitCffs

ks

Yariable

Yariable

Variable

= E.j Variable

Output Variables of Driver 2

ad_ow

UINT

376

Warable

ad_ipos

DINT

32

392

ﬂ Mame

ﬂ Data Tvpe

|7} BitSize = 16
- | BROffs

ﬂ Mame

- | BitSize

-5 BitOffs

ariable

ariable

Output Variables of Driver 3

=UINT

=ad_ocw

ﬁ Mame

!—5‘ DataType
Bit Size
BitOffs

axd_ipos

ﬁ Mame

DINT

- | BitSize = 32

ﬁ DataType

|y BROffs = 456

14
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5. After that, we can push the Save button. A success message box will appear and two new files (a .PxE and a
.xml) will be automatically created in the directory of the project:

PxEtCatConfig *

Configuration Saved

o File PxE : C\Users\Gabriele\Desktop\EtherCAT Configurator
Exarnple\ExampleProject.PxE
File ¥ml : Ch\Users\Gabriele'\DesktopEtherCAT Configurator
Exarmnple\ExampleProjectxml

OK

6. EtherCAT configuration is ready. Now let’s check how to configure the related VTB project, starting from the
general options. In the menu bar select Tools->Options. Next, select “Field Bus Protocol” and use these

settings:
Option
zeneral RS232 Protocol  Field Bus Protocol | Hardware Conf, Connection
CAM OPEM Protocol ETHERCAT Protocol
I— nessuno - LI II:—I'HEF‘.CAT ;I
—Baud rate Sync

IEanuu of  on

—CAN error showing mode

Maone
Standard
Custom

0w

—Slow Px

o 1 2

K Cancel

7. After that select “Hardware Conf.” and use these settings:

15
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Option
zeneral I R5232 Protocol I Field Bus Protocol ~ Hardware Conf. Connection I
Target Hardware
IPEC?U LI [~ Full ligt
—FrameWark — Saving memory reserved area
[~ Create Framework component
Length block: 255 X
 windows XPAistal? N.blacks per Redpe: |1 .
™ windows CE N.Recipes: Iq_ =
Component MName Tot. mem. IMS: 1024 bytes
OK Cancel
8. Select “Connection”, use these settings and then press OK to confirm.
Option
General RS232 Protocol | Field Bus Protocol | Hardware Conf, Connection
—Sernal Configuration———— — Ethernet Configuration—————
COM: IEEIM3 vI IPADDR: |10.,0.0.80
— ploading —Debug
SERIAL PORT R5232 i+ SERIAL PORT I
ETHERMET i ETHERMET i
pload using HGPROG [anly for MG35NGM13 PECY) [+
(04 Cancel

16
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9. Now let’s go adding the objects to the project. The first one is “CObjInterpola.vco”. In “Project Explorer”, on
the left side of the window, select Objects->Motor Control->CObjlnterpola.vco and double click on it. When a
window will appear select the first object on your left and then press OK. Add the object to the window.
Next click on the object and in Project Explorer select “Properties”. A list of the object properties will appear.
Configure them like shown below:

projectExplorer |
Prujectl Dbjects] Functions  Properties l Tables]
|Interpola1 j |COI::jInterpu:uIa.w:u:-

Property l Events ]

Mome Interpolal
Left &0

Top 50

M. assi 3

M. tratt 15

Vper 1024

Div. Vper 1024
Abilita arcto 1

10. The next object to add is “IsoVirtual.vco”. To add it, in Project Explorer select Objects->Iso_NS->IsoVirtual.vco
A window will appear. Select the first object on the left and press OK. After adding it, configure its properties
like shown:

Project Explorer |
Prujectl Dbjects] Functions  Properties l Tables]

|]50"|.|r1 j [1=oVirtual.veo

Property l Events ]

Mame ISOV1

Left 15

Top 83

Process Index 1

Custom Parameters |0

11. Next, let’s have a look to the objects associated to the drivers. In Project Explorer select Objects->Iso_NS->

Iso-ECAT.vco and double click on it. A window will appear: select the first object on the left and then press OK.
After adding it, configure it like this:

17
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Froject Explre (T

Prnjer:t] Dbjer:tsl Functions Properties l Tablesl
o OEY
K5
R
“_
=

| Ax1 v| |1s0-ECAT.veo

Property ] Events |

W

Left 15

Top 120 gdg{,w
Modo 1 ||
Indice asse IS0 ] | = =0 |
Mome processo 1SOV1

Prefisso pdo axl

Mask Allarmi OxFFFFFFFF

Mask Parametri 000

Interpolation mode |8

12. After configuring it, select the object and push twice the “Duplicate Button” (green arrow) in the toolbar.
The object will be duplicated, having a final result of three Iso-ECAT.vco

Project Explorer
Prnjer:t] Dbjer:tsl Functions Properties l Tablesl
| j |Isu:|-EC.ﬁ.T.m:|:|

Property ] Events |

Mome A3
Left 35

Top 140

Nodo 1

Indice asse IS0 0

MNome processo ISOV1
Prefisso pdo axi

Mask Allarmi OxFFFFFFFF
Mask Parametri Ox00
Interpolation mode |8

13. Next step is to configure also the new duplicated objects. Configure the one which has the property “Nome =
AX2” using these settings:

e Nodo=2
e Indiceasse!lSO=1
e  Prefisso pdo = ax2

18
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Next, configure the one which has the property “Nome = AX3” like this:

e Nodo=3
e Indice asse I1SO =2
e  Prefisso pdo = ax3

(To edit the property “Prefisso pdo” double click on the value and when a window will appear write in the label
and press OK to confirm)

14. Now in Project Explorer select Project->Global Variables-> “Fixed VAR” and add fixedO like shown below:

ProjectExplorer | [——" | Bitvar | Define | staticvaR | vspvar || Fixedvar
Project l Objects] Functions ] Properh'esl Tablesl | | J B |
=
0| X |
E Project

= Global Variables fixad0 LONG
"2 Structures
= Plc

= Main
&P Task Time

15. Next, add these variables in the section Internal VAR:

projectExplorer | [ Internalvar  sitvar | Define staticVAR |  vsDVAR |  FixedvaR
Project ] Objects] Functions ] Propert'es] Tables] | | JlN J - |
- o] L4
O X |
E Project Variable

Shared  Exportin Class

-5 Global Variables

"2 Structures
= Plc

o ol Task PIc
(= Main

-£® Task Time

16. In Project Explorer select Main and push the button indicated by the green arrow like shown in the
screenshot below:

19
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17. Select “Page Init” and add this code:

DIﬁr\EII e #Seh%WIESmM T » B & W

Project Ex

Master Event Master C Page Functions

Project I Dbjectsl Functions I Properﬁesl Tablesl var=fixedd ()
D| x| |B|e|e| | e
E Project
----- Global variables
----- " Structures
D = Plc
ol Task Pic
2-63 Main
P Task Time
Main

18. Next, go to “Page Functions” and add this code:

D= & Ihlalm\xlﬂ\ﬁlﬁﬁm?%l i mﬂﬁ*ﬂﬂ SaT

Master Event

ProjectlDbjectsIFunctmnsIPrupertlesITabIesl NN NN RN NN
0 ‘ x_| | | ‘@l | Function ECATTEST () as void
=r - if test = 1
[ project | o= 1
""" Global Variables ec_sdowrite (1,0x1c32,0x1,0x2, w2())
DE sfcr“':t“res ec_sdowrite(2,0x1c32,0x1,0x2, w2())
[l Task Plc Test = 2
=G Main sndif
€P Task Time if test =2
Main w4=2000000 2000000
..... ﬁ Pages ec sdowrite (1,0x1c32,0x2,0x4, wd())
ec_s=sdowrite (2,0x1c32,0x2,0x4, wd())
test = 0
endif

r

if tesc = 11
ec_sgdoread(l,0xlc32,081,0x2, r2())
ec_sgdoread (2, 0x1c32,081,0x2, r2())
test = 0

endif
if test = 12
ec_sdoread(1l,0xlc32,0x2,0x4, r4()})
ec_sdoread(2,0x1c32,0x2,0x4, r4()})
test = 0
endif
Endfunction

20
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19. After that, open “Master Cycle” section and add this code:

D= &

Project Explorer

h@MWM@FﬁﬁE%mmﬁm » B a8 b E|

Page Init Master Event l Page Functions
ECATTEST ()]

Project | Dbjectsl Functions | Propertlesl Tablesl

p| x| |B|=|m| |

E Project
[ Global variables
--*Ta Structures

20. That’s all. Push the “Compile Button” (green arrow) in the toolbar and if all the settings are OK the operation
is terminated. To download the project on your PLC push the “Download Button” (red arrow).
The EtherCAT configuration is now ready to be used. Save the project and next time you load it, the EtherCAT
configuration will be automatically imported when pushing the related button in the toolbar.

ACIREE RS ER=LSE

Project Explorer Page Init Master Event & ; i m
Project | Dbjectsl Functions I Properh'esl Tablesl ECP;'I'IES'IHI
o|x| |B| || |
'E Project

----- Global Variables
----- "2 Structures

=2 ﬁ Plc Push this button to compile
— Bl Task Pic
=8 ﬁ Main

------ W Task Time

..... = Pages Push this button to download the
project on your PLC
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