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DIGIFORCE® 9311 EtherCAT

Introduction

This quick start guide describes an approach how you can configure the 9311 via Beckhoff TwinCAT using a
Beckhoff PCI-Ethernet Card. Please note that the samples here cannot be directly used in your production
line because they have beed extremely simplified to reach a better understanding. Therefore, you may have
to complete them by checking of status, error, length values etc.

Please also note that you will have to use the OPERATION MANUAL DIGIFORCE® Model 9311 as well
as 9311 EtherCAT Manual to get futher information about input and output parameters (PDO as well
as SDO data transfer)
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DIGIFORCE® 9311 EthercAt

Creating new project

» Start the TwinCAT XAE Shell and click on New TwinCAT Project (a) (or via File — New Project)

>

(#| Start Page - TcXaeShell
File  Edit View Project Debug  TwinCAT  TwinSAFE PLC  Tearn  Scope  Tools  Window

ol a-e e |2 - -
' Build 4024.55 (Loaded) <~ = | @] |

Solution Explorer = [ 3 | EEellar T I

* | TWinCAT' 3  BECKHOFF

X

Open 2
]
=

Open Project/ Solution

New project @

j Mew TwinCAT Project...

g Mew Measurement Project...

Search project termnplates o~
Select TwinCAT XAE Project, assign a project name (b) and click OK
I‘\Ie_w I;*rcrject N ?
4 |nstalled

E TwinCAT XAE Project (XML format) TwinCAT Projects ~ 1YP& TWinCAT Projects
TwinCAT XAE System Manager

b TwinCAT Measurement
Configuration

TwinCAT Projects
TwinCAT PLC

|

e

P Recent Sort by: | Default -] i Search (Ctrl+E) P~ |
TcXaeShell Selution
|

Mot finding what you are looking for?
Open Visual Studio Installer \)

Name: |9311_MeasurementExample |
Location: | Ly i CAT_Examplesh, '| Browse...
Solution name: 9311_MeasurementExample Create directory for selution

I:‘ Add to Source Control
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DIGIFORCE® 9311 EtherCAT

» Go to TwinCAT (a), select Show Real Time Ethernet Compatible Devices... (b) and look for your
EtherCAT Master device under Compatible devices™ (c). Afterwards click the Install button (d).

@ 9311_MeasurementExample - TcXaeShell
File  Edit Build  Debug

- |{ﬁ,

View  Project

-2

© Build 4024.55 (Loaded) = < &

Solution Explorer
@ e
Search Solution Explorer (Ctrl+ ) P~
fa] Solution '9311_MeasurementExample' (1 pr
4 Iili 9311_MeasurementExample
b ] SYSTEM
MOTION
PLC
SAFETY
E C++
VISION
ANALYTICS
b 110

TwinCAT T’i‘ej PLC  Tearn  Scope Tools ¥

Windows r

s Activate Configuration

Restart TwinCAT System

Restart TwinCAT (Config Mode)
Reload Devices

Scan

Toggle Free Run State

Show Online Data

Show Sub lterns

Hide Disabled ltems

2 8i'Ea@

Software Protection...

Fad
m
e

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

0 .

Show Realtime Ethernet Compatible Devices..,

O

— Ethernet Adapters Ipdate List |
B- lq-'_" Ingtalled and ready to uze devices
L& LANWerbindung 3 - TwinCAT ntel PL Ethemet Adapter 42 Instal |
= 1 I
El :_ Eu:umptll dvu:es : - : i) |
lil' LAM-erbindung - Intel[R] Fetwark Connection
----- l_-'!' Incampatible devices Lnbind |
b Dizabled devices
Enable |
Disable |
[T Show Bindings

*You can find information of supported nenwork controllers on:

https://infosys.beckhoff.com/english.php ?content=../content/1033/tc3 _overview/9309844363.htmli&id
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2. Installation of ESI description files

Note: Please make sure that your ESI file is compatible to the field bus firmware in the 9311 when
you download an ESI file from our homepage https://www.burster.com/

» Copy the ESI file burster_9311.xml into directory C:\TwinCAT\3.1\Config\lo\Onboardio
and additionally into C:\TwinCAT\3.1\Config\lo\EtherCAT

Note: If you use the TwinCAT 2 The ESI directory would be C:\TwinCAT\lo\EtherCAT

3. Scan EtherCAT devices

» Connect the 9311 to your EtherCAT master, right click I/O — Devices (a) in the project tree und
select Scan (b):

Solution Explorer * 0 X
@i o d| sl
Search Solution Explorer (Ctrl+ ) pe i

fa] Solution '9311_MeasurementExarmple’ (1 pr
P Hi 9311_MeasurementExample
b @l SYSTEM
MOTION
PLC
(43 SAFETY

m C++
° VISION
ANALYTICS

] /O

&’ Mappings 1 Add New ltem... Ins
*3  Add Existing ltem... Shift+Alt+4
Rename

Add Mew Folder...

Export EAP Config File
°} ﬂ{ Scan

Paste Ctrl+V
Paste with Links

» Now, you can select an EtherCAT compatible device in the new window and click OK:

B 2 new /O devices found >

[(Device T (EtherCAT Automation Fratocal]  [Ethernet [Realtel Gaming 2 5GEE Family 0k
B Device 3 [EtherCAT]  [i210 - TwinCAT [TwinCAT -Intel PCI Ethernet Adapter |

Cancel

Select All

Unzelect Al
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» At this point you have to perform a device search by confirming the Scan for boxes request or later

>

>

by right-clicking on the found EtherCAT device and selecting Scan in the context menu as shown
below:

Solution Explorer X

> 1
@& o-a| s
Search Sclution Explorer (Ctrl+ ) P~

fa] Solution '9311_MeasurerentExarmple’ (1 pr
4 Hi 9311_MeasurementExample

b @l SYSTEM
MOTION
PLC
SAFETY
E C++
VISION
ANALYTICS
4 /0
4 "L Devices
I B Device 3 (EtherCAT)
ﬁil Mappings 3 Add New ltem... Ins
'O  Add Existing ltem... Shift+Alt+A
XX Remove Del
Rename
Change Metld...

Save Device 3 (EtherCAT) As...

Append EtherCAT Cmd
Append Dynamic Container

Online Reset
Online Reload

Online Delete

rS
‘% Scan

If the TwinCAT was not able to find the ESI file, confirm the question to use online description and
after a while you should be able to see the 9311 device in the project tree:

4 /0
4 "L Devices
4 == Device 3 (EtherCAT)
*‘5 Image
*B Image-Info
2 SyncUnits

B Outputs
& InfoData
- Box 1 (9311 EtherCAT)

B
4 Inputs
B
B

Confirm the request to activate Free Run
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DIGIFORCE® 9311 EthercAt

» To see the process data, please click on the 9311 in the project tree (a) and select the Process

Data tab (b):

g 9311_MeasurementExample - TcXaeShell ' & | Quick Launch (Ctrl+Q) P - B x
File  Edit View Project Build Debug TwinCAT  TwinSAFE PLC  Team  Scope Tools Window  Help

e-0|8-1-a WX - o Relesse ~ | TwinCAT RT (x64) - P Attach. - |

| Build 402455 (Loaded) - -+ i B [BI|@ \ @& |[@]7. MeasurementExam = <Local> -]-E :

Solution Explorer 9311_MeasurementExamp,

e
@E-o-a L=

General FEtherCAT  Process Data [Statup CoE-Online  Online

Search Selution Explorer (Ctrl+) R~ Sl PDO List:
&1 Solution '9311_MeasurementExample'
4 Hi 9311_MeasurementExample SM Size Type Flags Index Size Name Flags SM su
[ a SYSTEM 0 128 MbxOut O 1AD0 92.0 Inputs MF 3 1}
MOTION 1 128 MbxIn 01600 3.0 Outputs MF 2 1]
pLC 2 3 Qutputs
SAFETY 3 52 Inputs
E C++
VISION
AMALYTICS
4 170
4 %L Devices
4 = Device 3 (EtherCAT) PDO Assignment ((x1C12): PDO Content (0x1A00):
;E :::ge-l " EC—""IE:: Index Size Offs Name Type Defautt
oy megermia 0200101 0.1 00 9311_OUT READY BIT
b & SyncUnits (200102 01 01 9311.0UTOK BIT
b &l Inputs G200103 01 02 9311_0OUT_NOK BIT
b M Outputs 02001:04 0.1 03 9311_OUT_NOKONL BIT
bl Lot 200105 N1 na 9311 OUT §1 RIT
4 "~ Box 1(9311 EtherCAd
m’s Mappings Download Predefined PDO Assignment : {none)
(CJPDO Assignment Load PDQ info from device
[CJ PDO Configuration
Sync Unit Assignment...
MName Online Type Size =Addr.. In/Out UserID Linkedto
#19311_OUT_READY 0 BIT 01 54.0 Input 0
#19311_OUT_OK 0 BIT 01 541 Input 0
#1 9311_OUT_NOK 0 BIT 01 54.2 Input 0
#1 9311_OUT_MOK_... 0 BIT 0.1 543 Input 0
#19311_0UT_S1 0 BIT 01 54.4 Input 0
#19311_0UT_S2 0 BIT 01 54.5 Input 0
#19311_0UT_ADN 0 BIT 01 54.6 Input 0
#1 9311_OUT_ADJE 0 BIT 0.1 547 Input 0
#1 9311_0UT_ADJ2 0 BIT o1 55.0 Input 0
#19311_0UT_ADI3 0 BIT 01 55.1 Input 0
#19311_0UT_ADM 0 BIT 01 55.2 Input 0
#1 9311_OUT_ADJ5 0 BIT o1 55.3 Input 0
#1 9311_0UT_Glob... 0 BIT 01 36.0 Input 0
#19311_0UT_Overl... 0 BIT 01 56.1 Input 0
#19311_0UT_Wind... 0 BIT 01 56.2 Input 0
#19311_0UT_Wind... 0 BIT 01 56.3 Input 0
#1 9311_0UT_Wind... 0 BIT 0.1 56.4 Input 0
#19311_0UT_Thres... 0 BIT 01 56.5 Input 0
#19311_0UT_Thres... 0 BIT 01 56.6 Input 0
#19311_0UT_Trape... 0 BIT 01 56.7 Input 0
#1 9311_0UT_Trape... 0 BIT 01 57.0 Input 0

Entire Solution - |QOErrors | 1 0'Warnings |000f?_Messages |Clear | Build + IntelliSense =

Search Error List R -

™ Description Project File Line
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4. Create a sample program

In this section, you will learn how to create a simple PLC program to perform periodical measurements via
PDO (Process Data Object). You will need to refer to section EtherCAT data protocol in 9311 EtherCAT

operation manual to understand the meaning of input bytes.

» Right-click PLC in the project tree and select Add New Item...

Solution Explorer * 1 X

Qe o-a|p=]

9311_MeasurementExample & X

General  Plc Settings
Search Solution Explorer (Ctrl+ ) Fo it
fa] Solution '9311_MeasurementExample’ rl TwinCAT System Manager
4 “i 9311 _MeasurementExample 3.1 (Build 4351)
TwinCAT PLC Server
Add Mew tem... Ins
Add Existing ltemn... Shift+Alt+A
VISION Rename
ANALYTICS
i s} Add Project from Source Control...
4 " Devices Paste Ctrl+V
4 =% Device 3 (EtherCAT) Paste with Links
o0 N i =
Image
o = ) ] )
jg Image-Info Hide PLC Configuration

I : Synclnits

B Inputs

bl Outputs

I [ InfoData

B " Box 1(9311 EtherCA
ﬁ:, Mappings

» Select Standard PLC Project (a) in the Add New Item dialog, enter RunMeasurement as project

name (b) and click Add

Add Mew Item - 9311_MeasurementExample

4 Installed Sort by: | Default
Plc Templat
SEEIRE E! Standard PLC Project Plc Templates
E!I Empty PLC Project Plc Templates
Mame: |RunMeasuremenﬂ |
Location: [ D:\TwinCAT_Examples\9311_MeasurementExample\311_Measureme ~ |

- @rlm p-

Type: Plc Templates

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

Browse...

Add Cancel
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» Next, open the MAIN (PRG) file from PLC — RunMeasurement — POUs with double click on it:

Solution Explorer » [ X
@E- o-alp=
Search Solution Explorer (Ctrl+ ) P~

fad Solution '9311_MeasurementExample’

4 “_I 9311 _MeasurementExample
b [ SYSTEM
i MOTION

4 [ rLC

T
A RunMeasurement

[ External Types
P [-g] References

[ DUT=

[ GVLs

b g5 PlcTask (PlcTask)
O} RunMeasurement Instane

Example 1: Reading and Writing of PDOs

4 =] RunMeasurement Projec

» Type in the following text in the MAIN block

Selution Explorer
@& o-a|p=

Search Solution Explorer (Ctrl+)

fal Solution '9311_MeasurementExample’ (1 project)
4 “_I 9311_MeasurementExample
4 m SYSTEM
' License
4 @ Real-Time
[& 170 Idle Task
4 & Tosks
[&1 PlcTask
=%z Routes
¥15 Type System
[&] TcCOM Objects
MOTION
PLC
4 RunMeasurement
&=] RunMeasurement Project
[ External Types
P .3 References
[J DUTs
3 GvVLs
4 |5 POUs
5] MAIN (PRG)
3 VISUs
b 5 PlcTask (PlcTask)
2]: RunMeasurement.tmc
4 OF RunMeasurement Instance
4 PlcTask Inputs
bl PlcTask Outputs
[ SAFETY

100f25

| LA 0311 _MeasurementExample
1 PROGRAM MRTIN
2 VAR
P - 3 ton : TON; // Timer on-delay
4 nitep : INT:
s END VAR
= 7 VAR _INPUT
3 ready AT$I* : BOOL;
] END VAR
1a
= 11 VAR OUTEUT
12 measStart ATI0Y @ BOOL;
13 END VAR
v
1 CASE nStep OF
2 0:
3 ton(IN := TRUE, PT := T#15);
= 4 IF (ton.Q) THEN
5 ton (IN := FRLSE);
£ nStep = 1;
7 END IF
S 1:
= ] IF ready = TRUE THEN A/ Ready bit 15 set
10 measStart := TRUE; A/ Start a nev measuremen
= 11 ELSE
1z measStart := FRLSE; A/ Stop the measuremen
13 END IF
14 -
15 ton (IN := TRUE);
1€ nitep := 07
17
END_CASE



DIGIFORCE® 9311

» Goto Build — Build Solution

EtherCAT

@ 9311_MeasurementExample - TcXaeShell

File  Edit View  Project | Build
col@-n- &

Build 4024.55 (Loaded) -~

@e-lo-a

Search Solution Explorer (Ctrl+Q

fa] Solution '9311_Measureme

4 Hi 9311_MeasurementExal
b @ SYSTEM
MOTION

Debug  TwinCAT  TwinSAFE  PLC  Team  Scope  Tools  Window
Build Solution Ctrl+Shift+B (x64) S
Rebuild Sclution am ~ M <Local>

Clean Solution

Build RunMeasurement
Rebuild RunMeasurement
Clean RunMeasurement
Batch Build...
Configuration Manager...

Check all objects [RunMeasurement]

» Assign the input and output variables to the corresponded PDOs with the right-click on a variable

and select Change Link...(a) from

Assignment:

the context menu, select a corresponded PDO (b)

MAIN.ready — 9311_OUT_READY
MAIN.measStart — 9311_IN _START

Solution Explorer
@& o-a|p=

Search Solution Explorer (Ctrl+)

fa] Solution '9311_MeasurementExample’ (1 project)

4 Hi 9311_MeasurementExample
b [ SYSTEM

MOTION

PLC

-
4 [} RunMeasuremnent

[ External Types
P 2] References
[ DUTs
3 GVls
4 [Z POUs
] MAIN (PRG)
[d VIsUs
[ H':fj PlcTask (PlcTask)
2_’3 RunMeasurement.tmc
4 O} RunMeasurement Instance
4 PlcTask Inputs

4 [l PlcTask Qutputs | @
- MAIN.meas5ta

|53 saFETY

M B " Attach Variable MAIN.ready (Input)

Search:

- Device 3 [EtherCaT]

aﬁ SyncUnits

E Eﬁ <default:

El’ai {Lurreferenced:
Lo WeSlae >

~ Rnxl [F311 FtherCaT]

[+ 1526.0,BIT [0.1]

=
el oo11_OUT_READY % 54.0,BIT [0.1]
A _OUT_OR 7 s da 1, el o]
° - 93TT_0UT_MOE. » X542 BIT [01]
\ / - 931_0UT_MOK_OMNL > [543, BIT [0
- 9311_0UT_S1 » X544 BIT[01]
-1 9311_0UT_52 > [XB45 EIT[01]
- 931_0UT_ADJT > B B46, BIT [01]
- 931_0UT_aDJE = 547 BIT [01]
- 931_0UT_ADJ2 > R BR.0,BIT [01]
- 931_0UT_abJ3 » [BEA,BIT [0]
- 9311_0UT_ADJ4 > <552 BIT [01]
- 9311_0UT_AaDJS > <853, BIT [0.1]
- 9311_0UT_Global_ MOE. > % 56.0,BIT [
-] 931_0UT_Overload_MOK. > <561, BI
Change Link... - 9311_0UT Window 1_MOK > [<56.2.1
Clear Link(s) - 93T1_0UT wWindow_2_MOK > [<BE.3.|

~ T ot v ot
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» Right-click Mappings — Generate Mapping:

4 F o

4 "L Devices
4 =% Device 3 (EtherCAT)
*® Image

jg Image-Info
# SyncUnits
Inputs
W Cutputs
& Infolata
" Box 19311 EtherCAT)

*B Generate Mappings |

» Goto Build — Build Soution to build the project:

A

ﬂ 9311_MeasurementExample - TcXaeShell
File  Edit View Project | Build | Debug  TwinCAT  TwinSAFE
N | #3 - 1 -2 ¥ Build Solution

© Build 4024.55 (Loaded) ~ = TR
Clean Solution

Build Runbeasurement

Fe

m‘ﬂnu'|v'E—l|—l

Search Solution Explorer (Ctrl+Q

Rebuild RunMeasurement

Clean Runheasurement
& Selution '9311_Measureme

Batch Build...
rl “_I 9311_MeasurementExa
b Iﬂ SYSTEM Configuration Manager...
MOTION Check all objects [RunMeasurerment]

- -

PLC Team  Scope Tools Window
Ctrl+Shift+B (x64) - p

am ~|  <Local>

» Activate configuration via TwinCAT — Activate Configuration

TwinCAT | TwinSAFE  PLC  Teamm  Scope  Tools W
Windows L

. Activate Configuration

:
: Restart TwinCAT Systerr
Y

Activate Configuration >
Project: 9311 MeasurementExample
Target: <Local=

[ ] Autostart PLC Boot Project{s)

Carc
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» Confirm starting in Run Mode:

TcXaeShell >

o Restart TwinCAT System in Run Mode

Abbrechen

» Goto PLC — Login and if asked, confirm that program should be downloaded into the controller

PLC | Tearn Scope  Tools  Window  Help
Windows »

Core Dump J
@ Visualization Style Repository...
Library Repository..

Generate disassembly file

Download

Online Change
—ﬂ Legin

l TwinCAT PLC Control X

@ Application changed since last download. What do you want to do?

Options
(O Login with online change.

© Login with download.
(O Login without any change.

() Update boot praject

Cancel Details. ..

» Press the F5 key or click on the green start symbol to start the program execution

| 9311_MeasurementExam ~  <Local> v = RunMeasurement - | 4 (a E Y O | 124
To perform a one-second measurement we use a TON (Time on-delay) function block. When one
second is over (ton.Q is set) the program goes over from case 0 to case 1 (nStep := 1). In step 1 we
check if the ready bit is set and if so, we start a new measurement, otherweise we stop it. After that,
we restart the timer, go to step 0 again and so on.

Note: If measurement does not start: please make sure that Control via EtherCAT is selected in
the deviceEtherCAT menu: Basic setpup — EtherCAT.
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5. Further examples

In this chapter, we will perform read & write operations on SDO (Service Data Objects). These are described
in section SDO — Service Data Objects of the 9311 EtherCAT operation manual.

5.1 Read and Write of ‘real’ data types

Example 2: Set and get the limits of an evaluation window (Index 0x2039, Subindices 11-15)
This example shows you how to write and read the limits of evaluation window 1

» Add the Tc2_EtherCAT library to your project to be able to use FB_EcCoESdoRead and
FB_EcCoESdoWrite function blocks via References — Add library

fa] Solution '9311_MeasurementExample’ (1 project)
4 HI 9311_MeasurementExample
b SYSTEM
MOTION
4 PLC

4 Runhdeasurerment

[ External Types

Lj DU Add |i|:]r3r_'|"...

Add Library it

String for a fulltext search...

Company

== Application

BuildingAutomation

== Communication

== Controller

= DataAccess

5= Intern

~@ 10
+ 2% Drive
Tc2_Coupler Beckhoff Automation GmbH
Tc2_EtherCAT Beckhoff Automation GmbH
Tc2_IoFunctions Bedkdhoff Automation GmbH
Tc2_KLB5ux Bedkdhoff Automation GmbH
Tc2_SUPS Bedkhoff Automation GmbH
Tc3_EtherCATExtSync Bedkhoff Automation GmbH

=-- Math

= Measurement

#-- Motion

=: Packaninn

Advanced... Cancel

14of25



» Add a new POU (Program Organization Unit)

DIGIFORCE® 9311 EtherCAT

fad Solution '9311_MeasurementExample' (1 project)

Fi H-I 9311 _MeasurementExample
b SYSTEM
MOTION
4 PLC
P @ RunMeasurement

4 :—3 FunMeasurement Project

[ External Types
o [+3] References
[ DUTs

[ GVls

Add POU

@ Create a new POU (Program Organization Unit)

Add
Export to ZIP

Import from 7IP

» Rename it to WriteReadWindowLimits and click Open:

% |

MName:

WriteReadWindowLimits

Type
O Program
() Function Block
Extends:

Implements:

Methad imnlemertation lano

Structured Text (5T)

() Function

eturn type:

)

Implementation language:
Structured Text (ST)

Cancel

& PoU...

&  POU for implicit checks...
¢ DUT..

150f25



DIGIFORCE® 9311 EthercAt

> Insert the call of the WriteReadWindowLimits in the MAIN POU:

fa] Solution '9311_MeasurementExample' (1 project)
4 Iii 9311_MeasuremnentExample
bl SVSTEM
MOTION
4 PLC
4 @ RunMeasurement
4 LFJ- RunMeasurement Project
[_d External Types
I [-5] References
[ DUTs
[d GVLs
4 |7 POUs
5] MAIN (PRG)
Ej WriteReadWindowlLimits (PRG)
3 VIsUs

8 [ D, S P T, S

=1 W A

ton(IN := IRUE, PT := T#l15};

vh, S1

IF {ton.2) THEN

// Ready bit 1s set

P Chmeeb o mmme ooy
/4 Start & nev measurement

Fr Chen Eho o @ e e
/ Stop the measurement

WriteReadWindowlimitsa();

» Type in the following code into the created WriteReadWindowLimits POU

Source code:

PROGRAM WriteReadWindowLimits

VAR
fbSdoWrite : FB_EcCoESdoWrite;
fbSdoRead : FB_EcCoESdoRead;
sNetld : T _AmsNetld :='192.168.19.1.4.1";
nSlaveAddr : UINT :=1001;
bExecute : BOOL := TRUE;
bError : BOOL;
nErrld : UDINT;
xMin : REAL;
xMax : REAL;
yMin : REAL;
yMax : REAL;
xMinRead : REAL;
xMaxRead : REAL;
yMinRead : REAL;
yMaxRead : REAL;
event :BYTE;
nStep :INT :=0;
END_ VAR
xMin = 5.53;
xMax = 6.24;
yMin := 7.35;
yMax = 8.89;
CASE nStep OF
0:
fbSdoWrite(
sNetld = sNetld,

// see note 1 below
// see note 2 below

// Xmin coorrdinate of window 1

// Xmax coorrdinate of window 1

// Ymin coorrdinate of window 1

// Ymax coorrdinate of window 1

// Xmin coorrdinate has beed read

// Xmax coorrdinate has beed read

// Ymin coorrdinate has beed read

// Ymax coorrdinate has beed read

/I Acknowledgement for indices 11, 12, 13, 14

nSlaveAddr :=nSlaveAddr, // see note 2 in the previous section

nIndex = 16#2039,
nSublndex =11,
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pSrcBuf = ADR(xMin),
cbBufLen := SIZEOF(xMin),
bExecute := bExecute

)

bError := fbSdoWrite.bError;
nErrld := fbSdoWrite.nErrld;
nStep = 1;

1:

fbSdoWrite(bExecute := FALSE);
IF NOT fbSdoWrite.bBusy THEN

fbSdoWrite(
sNetld = sNetld,
nSlaveAddr :=nSlaveAddr,
nIndex = 16#2039,
nSublndex =12,
pSrcBuf = ADR(xMax),
cbBufLen := SIZEOF(xMax),
bExecute := bExecute

)

bError := fbSdoWrite.bError;
nErrld := fbSdoWrite.nErrld;
nStep = 2;

END_IF;

2:
fbSdoWrite(bExecute := FALSE);
IF NOT tbSdoWrite.bBusy THEN

fbSdoWrite(
sNetld = sNetld,
nSlaveAddr :=nSlaveAddr,
nlndex = 16#2039,
nSublndex =13,
pSrcBuf = ADR(yMin),
cbBufLen :=SIZEOF(yMin),
bExecute := bExecute

)

bError := fbSdoWrite.bError;
nErrld := fbSdoWrite.nErrld;
nStep = 3;

END_IF

3:
fbSdoWrite(bExecute := FALSE);
IF NOT fbSdoWrite.bBusy THEN

fbSdoWrite(
sNetld = sNetld,
nSlaveAddr :=nSlaveAddr,
nlndex = 16#2039,
nSublndex =14,
pSrcBuf = ADR(yMax),
cbBufLen := SIZEOF (yMax),
bExecute := bExecute

)

bError := fbSdoWrite.bError;
nErrld := fbSdoWrite.nErrld;
nStep :=4;

END_IF

4:

fbSdoWrite(bExecute := FALSE);
IF NOT tbSdoWrite.bBusy THEN
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fbSdoWrite(
sNetld = sNetld,
nSlaveAddr :=nSlaveAddr,
nlndex = 16#2039,
nSublndex =15,
pSrcBuf := ADR(event),
cbBufLen := SIZEOF(event),
bExecute := bExecute

)

nStep :=5;

END_IF

5 .

fbSdoRead(bExecute := FALSE);
IF NOT fbSdoRead.bBusy THEN
fbSdoRead(sNetld:= sNetld,
nSlaveAddr :=nSlaveAddr,
nlndex:=16#2039,
nSublndex =11,
pDstBuf:= ADR(xMinRead),
cbBufLen:=SIZEOF(xMinRead),
bExecute:=bExecute
)
bError:=fbSdoRead.bError;
nErrld:=fbSdoRead.nErrld;
nStep = 6;
END _IF;
6:
fbSdoRead(bExecute := FALSE);
IF NOT fbSdoRead.bBusy THEN
fbSdoRead(sNetld:= sNetld,
nSlaveAddr :=nSlaveAddr,
nindex:=16#2039,
nSublndex := 12,
pDstBuf:= ADR(xMaxRead),
cbBufLen:=SIZEOF(xMaxRead),
bExecute:=bExecute
)
bError:=fbSdoRead.bError;
nErrld:=fbSdoRead.nErrld;
nStep = 7;
END _IF;
7:
fbSdoRead(bExecute := FALSE);
IF NOT fbSdoRead.bBusy THEN
fbSdoRead(sNetld:= sNetld,
nSlaveAddr :=nSlaveAddr,
nindex:=16#2039,
nSublndex := 13,
pDstBuf:= ADR(yMinRead),
cbBufLen:=SIZEOF(yMinRead),
bExecute:=bExecute
)
bError:=fbSdoRead.bError;
nErrld:=fbSdoRead.nErrld;
nStep :=§;
END_IF;
8:
fbSdoRead(bExecute := FALSE);
IF NOT fbSdoRead.bBusy THEN

180f25

931 1 EtherCAT



DIGIFORCE® 9311 EtherCAT

fbSdoRead(sNetld:= sNetld,
nSlaveAddr :=nSlaveAddr,
nIndex:=16#2039,
nSublndex := 14,
pDstBuf:= ADR(yMaxRead),
cbBufLen:=SIZEOF(yMaxRead),
bExecute:=bExecute

);

bError:=fbSdoRead.bError;

nErrld:=fbSdoRead.nErrld;

nStep :=9;

END_IF;

9:

fbSdoRead(bExecute := FALSE);

RETURN;

END_CASE

Note 1: You will find the Netld if you click your EtherCAT master device in the project tree and select the tab

EtherCAT:
Solution Explorer VOl 9311_MeasurementExample = > IR
- T
G& =5 '| v @ | ,'|E| General Adapter EtherCAT  Online  CoE - Online
Search Solutien Explorer (Ctrl+G) Pl
. i Metld: 192.168.19.1.41 Advanced Settings...
] Solution '9311_MeasurementExample' (1 project)
- Iﬂi 9311_MeasurementExample Datarate: 100 MBit/s Export Corfiguration File...
b @l SYSTEM
MOTION Sync Unit Assignment...
g PLe Topola
SAFETY pology...
Q C++
VISION Frame Cmd Addr Len WC Synec Unit Cycle (ms)  Lkilize
f\gALYTICS .ﬂ LRD x09000000 1 4.000
“ / . .ﬂ LWR 0x01000000 3 1 edefault > 4.000
4 *% Devices o R0 01000800 92 1 <default> 4.000
o - UsiEss Eislsl Mo s8R0 o0000130 2 1 4000 037

Note 2: You will find the EtheCAT slave address if you click the 9311 device in the project tree and select

the tab EtherCAT:

9311_MeasurementExample + < REEAY

General BtherCAT  Process Data  Statup  CoE - Online  Online

Type: burster Digiforce 3311

Product/Revision: 37649 /1

Auto Inc Addr: 0

EtherCAT Addr:| [ 1001 = Advanced Settings...
Identification Value: 0 =

Previous Port: Master

ESl: CATwinCATY3. 1" Corfighlo’\EtherCAT \burster_5311 xml
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» Build the project via Build — Build Solution, click on the Login -ﬂ symbol and set a break point
(F9) in the last RETURN code line:

123
125
130
131
132
133
134
135
13&
137
138
135
140
141
142
143
144

14s|@ RETURN:

l4g

fh5doRead (bExecut=|fIEg = FLLSE):
IF NOT fbSdoRead.bBusyjiGEEl THEN
fh5doRead (sNetId := aNetId 15218875 » |,

nSlavelkddr] 1001 | :=nS5lawvehddr] 1001 |,
nlndex[ 8245 |:=lc#2039,

nSubIndex[ 34 | := 14,

pOstBuf] 1E446603358356153180 |:= ADR (yMaxRead] 888 |,
cbBufLen & |:=SIZEOF (yMaxRead] 885 |,
bExecutc iR =bExecuc=RETE)

I

bError[fiE: =thSdoRead. bError[FNES:

nEcsld S -oSdoRend aield S

nStep[ 8 ]:= 8

END IF;

4=

fh5doRead (bExecut=|gIES = FLLSE):

END caASERSTORN|

» Start the program execution with the F5 key or via PLC — Start and check if the witten und read
values are identical:

Expression Type Yalue Comment
@ wMin REAL 5.53 ¥min coorrdinate of window 1
@ wMax REAL 6.24 ¥max coorrdinate of window 1
@ yMin REAL 7.35 ¥min coorrdinate of window 1
@ vMax REAL 8.89 Ymax coorrdinate of window 1
@ wMinRead REAL 5.53 ¥min coorrdinate has beed read
@ wMaxRead REAL f.24 ¥max coorrdinate has beed read
@ yMinRead REAL 7.35 ¥min coorrdinate has beed read
@ yMaxRead REAL 8.89 ¥max coorrdinate has beed read
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5.2 Write and Read of ‘string’ data types

Example 3: Write a serial number into order sheet, read it back and compare (Index 0x2030, Subindex 65):

» Create a new POU as described above and name it WriteOrderSheetSN1:

Add POU >
@ Create a new POL (Program Organization Linit)

Mame:
WriteQOrdersheetsh1

Type

u Program

» Write or copy the following source code into the new POU:

PROGRAM WriteOrderSheetSN 1

VAR
orderSheetSN1 : STRING :='B1234567890";
fbSdoWrite : FB_EcCoESdoWrite;
fbSdoRead : FB_EcCoESdoRead;
sNetld : T _AmsNetld :='192.168.19.1.4.1";
nSlaveAddr : UINT = 1001;
bExecute : BOOL := TRUE;
bError : BOOL;
nErrld : UDINT;
END_ VAR
fbSdoWrite(
sNetld = sNetld, // see note 1 in the previous sections
nSlaveAddr :=nSlaveAddr, // see note 2 in the previous sections
nlndex = 16#2030,
nSublndex =65,
pSrcBuf := ADR(orderSheetSN1),
cbBufLen :=INT TO UDINT(LEN(orderSheetSN1)),
bExecute = bExecute
);

IF NOT fbSdoWrite.bBusy THEN
bExecute := FALSE;
IF NOT fbSdoWrite.bError THEN // write successful
bError := FALSE;
nErrld = 0;
ELSE // write failed
bError := fbSdoWrite.bError;
nErrld := fbSdoWrite.nErrld;
END_IF
fbSdoWrite(bExecute := FALSE);
END_IF

fbSdoWrite(bExecute := FALSE);
orderSheetSN1 :=";
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fbSdoRead(sNetld:= sNetld,
nSlaveAddr :=nSlaveAddr,
nIndex:=16#2030,
nSublndex := 65,
pDstBuf:= ADR(orderSheetSN1),
cbBufLen:=SIZEOF (orderSheetSN1),
bExecute:=bExecute

)

bError:=fbSdoRead.bError;
nErrld:=fbSdoRead.nErrld;

> Instert a call for the POU in the MAIN block:

WriteOrderSheetSNL () i

U

» Build the project via Build — Build Solution:
Build | Debug  TwinCAT  TwinSAFE PLC  Te:
|:| Build Solution Ctrl+5hift+B I’

» Login PLC — Login, set a break point in front of foSdoRead line and click PLC —> Start (F5) to run
the program

orderSheetSN1 = ] := '';

© fbSdoRead(sNetId| =~ |:= sNecId 75276613 » |,
nSlavenddr 0 | :=nSlavelddr] 001 ],
nindex] 0 [:=16£#2030,

nSubIndex[ 0 | == €3,

Wl
~1

| 6% O S TR o I O TR O I |

(O S I i

30 pDatBuf] 0 |:= ADR{orderShestSNI[ - 1,
31 chBuflen[ 0  |:=SIZEOF{orderSheetSN1[ - |,

3z bExecut=[JIEY: =bExecut=|iIEL

33 Vi

24| bError|fiER):=fbSdoRead.bError|fiEE:

35| pErrId___0___ |:=fbSdoRead.nErrId__0___ J;|serumm]

» Make sure that the string orderSheetSN1 is empty and press the key F10 to execute fbSdoRead
function:

2e 15218515 #

27 nSlavehddr] 1001 | :=nSlavelddr] 1001 |,

nlndex] 8240 |:=l6#2030,

23 nSubIndex[&5 | := &5,

30 pDstBuf] 16448803358356136152|:= ADR (orderSheetSH1[ Eiz3456788 » |,
21 chBuflen]  #1  |:=SIZEOF (orderSheetSH1[ B123436788 » |,

32 bExecut=|JEIER: =bExecut=REIEL

23 )
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» Check if the written serial number has been read correctly (variable orderSheetSN1)

Expression Type Walue Comment

@ ordersheetSN1 STRIMG 'B1234567800'

Note: you can also control the serial number, you wrote into the order sheet in device menu
Basic setup — Order Sheet or via our PC-Software DigiControl

5.3 Read of X-Coordinates

Example 3: Read-out X-coordinates of current measurement curve (Index 0x2083, Subindex 10, 11)

» Create a new POU as described above and name it ReadXCoordinates:

Add POU >
@ Create a new POL (Program Organization Linit)

Mame:
Read¥Coordinates|

Type

© Program
» Write or copy the following source code into the new POU:

PROGRAM ReadXCoordinates

VAR
fbSdoRead : FB_EcCoESdoRead;
sNetld : T _AmsNetld :='192.168.19.1.4.1";  // see note 1 in previous sections
nSlaveAddr : UINT :=1001; // see note 2 in previous sections
bExecute : BOOL := TRUE;
bError : BOOL;
nErrld : UDINT;
nStep :INT :=0;
indexLastCoord : UDINT :=0; // Index of the last coordinate
xCoordinates : ARRAY [0..5000] OF REAL;
END VAR
CASE nStep OF
0.

fbSdoRead(sNetld:= sNetld,
nSlaveAddr :=nSlaveAddr,
nindex:=16#2083,
nSublndex := 10,
pDstBuf:= ADR(indexLastCoord),
cbBufLen:=SIZEOF(indexLastCoord),

23 of 25



DIGIFORCE® 9311 EthercAt

bExecute:=bExecute
)
bError:=fbSdoRead.bError;
nErrld:=fbSdoRead.nErrld;
nStep = 1;

1:

fbSdoRead(bExecute := FALSE);

IF NOT fbSdoRead.bBusy AND indexLastCoord > 0 THEN // if 0, there is no curve

fbSdoRead(sNetld:= sNetld,
nSlaveAddr :=nSlaveAddr,
nIndex:=16#2083,
nSublndex =11,
pDstBuf:= ADR(xCoordinates),
cbBufLen:= (indexLastCoord + 1) * 4,
bExecute:=bExecute

);

bError:=fbSdoRead.bError;

nErrld:=fbSdoRead.nErrld;

nStep = 2;

END_IF;

2:

fbSdoRead(bExecute := FALSE);
RETURN;

END CASE

> Instert a call for the POU in the MAIN block:

Read¥Coordinates () .'I

o= W

» Build the Project via Build — Build Solution:

Build | Debug  TwinCAT  TwinSAFE PLC  Te:

|:| Build Solution Ctrl+5hift+B

» Set a break point on the RETURN line, and start the program execution by pressing F5:

3z 2:
23 fbSdoRead (bExecut=[IER := FALSE) |
21| @ FETORNG

0

3 END CASERETURN]
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> Check the read index of the last curve coordinate and the curve x-values:

_9311_MeasurementExample.RunMeasurement.ReadXCoordinates

Expression Type Value Comment
= xCoordinates ARRAY [0..5000] O...

@ xCoordinates[0] REAL 0

@ xCoordinates[1] REAL 0.01

@ xCoordinates[2] REAL 0.02

@ xCoordinates[3] REAL 0.03

@ xCoordinates[4] REAL 0.04

@ wCoordinates[5] REAL 0.05

PP — E T

17|+ fbSdoRead {bExecutc[fE := FALSE);
18 IF NOT fbSdoRead.bBusyjifliE] AND indexlastCoord] 220 | » O THEN // if 0, thers 1s no curve

= 1% fbSdoRead (sNetId 18218898 F |:= sNecId[ 7sziesis » |,
20 nSlavelddr[ 1001 | :=nSlavehddr[ 100 |,
21 nIndex[ 8223 |:=1£#2083,
22 nSubIndex[ 11 ] := 11,
23 pDstBuf] 1Be46603358767459552 ;= ADR (xCoordinates),
24 chbBuflen] 884  |:= (indexLastCoord 20 |+ 1) * 4,
25 bExecute[fIER: =bEx=cut=[ERIE]

EL iz
27 bErrorPIER: =fb5doRead. bErrorFIER:
22| nErrIdl 0 |:=fbSdoRead.nErrId] __© |

25
30 nStep_ 2 | := 2;

1| END IF:

32 2: -

33 fhSdoRead (bExscut=[JE := FLLSE):
4|y RETUEN;
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