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1 Document scope
This document covers an Application Note written for the Dimetix D-Series Laser Distance Sensors with EtherCAT®' interface. The following
topics are discussed:

. Safety instructions

*  Application Note descriptions

2 Safety instructions

This Application Note is written for qualified system integrators to help doing an application specific sensor
configuration.
Before using the D-Series sensor also the safety related information in the D-Series Technical Reference Manuals must

S

be consider.

Looking into the laser beam may be hazardous to the eyes.
. Do not look into the laser beam. Make sure the laser is aimed above or below eye level. (particularly with
fixed installations, in machines, etc.).

>

/A WARNING

Take precaution against electrostatic discharge (ESD) when the D-Series laser distance sensors

exchangeable cover is open.
. Generally the sensor with removed exchangeable cover is a sensitive device and can be damaged by
electrostatic discharge.

NOTICE . Only handle the device properly grounded and with care.
*  No warranty will be granted on improper handling and / or ESD caused problems.

1 EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
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3 Introduction

3.1 Overview

This document describes a simple example of use to get started with the EtherCAT® interface of the Dimetix D-Series laser distance sensors. All
information and instructions necessary to understand this example of use and to run it on a Beckhoff EtherCAT® master PLC are included. The
used example project for the Beckhoff PLC can be downloaded from the Dimetix website (www.dimetix.com).

The following functions are covered by this example:
. Process input / output data
©  Measurement Control — Start / Stop continuous distance measurement
©  Distance Integer / Distance Float — Distance data of the laser sensor
©  Distance Unit — Selected distance unit number for distance data
*  Acyclic read / write services
©  Serial Number — Read serial number of laser sensor

o Distance Unit — Read / Write distance unit number for distance data

Additionally the following protocol specific features are covered too:
. EtherCAT® address

. Explizit device ID, Hot connect group

For detail information about the laser sensor or the Industrial Ethernet (PROFINET®, EtherCAT® or EtherNet/IP™) interface, please see the
corresponding Technical Reference Manual on the Dimetix website (www.dimetix.com). Please note, the used designations in this document
refer to the previously mentioned Technical Reference Manuals.

For questions, comments or technical support concerning this document please contact us (service@dimetix.com). Please note, we are able to
support you regarding our laser distance sensor but we only have limited support possibilities regarding the EtherCAT® networks as well as for
the used PLC.

3.2 Prerequisites - Hardware & Software
The following hardware and software are used to create this example:
*  PLC hardware: Beckhoff TwinCAT 3.1 (4022) PLC
. PLC software: Beckhoff TwinCAT 3 (V3.1.4022) — Ensure the TwinCAT software is installed and running correctly.

*  Sensor hardware: Dimetix laser distance sensor with correct assembled EtherCAT® interface (for details about assembling the
exchangeable cover with EtherCAT®, see the Technical Reference Manual of the Industrial Ethernet on the Dimetix website).

*  Sensor software: Only the ESI file of the Dimetix sensor. No additional sensor software.

Remark: The TwinCAT V3.1.4022 is almost the latest version, but there are no notable differences between this and newest version.

4 Description file (ESI)

First of all the ESI file of the laser distance sensor must be added manually to the installation directory. The directory can be found on the path
“C\TwinCAT\3.1\Config\lo\EtherCAT". After copying the ESI file to this directory the TwinCAT device descriptions must be updated, TwinCAT
— EtherCAT® Devices — Reload Device Descriptions. For details see figure 1.

The latest ESI file for the Dimetix laser distance sensor with EtherCAT® can be downloaded from www.dimetix.com/IndustrialEthernet.

:\l//
TIN
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TwinCAT = TwinSAFE PLC Team Extras Test Scope Analysieren Fenster Hilfe
: &  Software Protection...
. Activate Configuration =
@ Restart TwinCAT System

Bl Restart TwinCAT (Config Mode)

sse Datentyp Initialisierung ~ Kommentar  Attribute

USINT 0
UDINT 0
Show Online Data REAL 0
<o Show Sub Items UINT 0
#E  Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM »
Show Realtime Ethernet Compatible Devices...
File Handling »
EtherCAT Devices L4 Update Device Descriptions (via ETG Website)...
@ TcProjectCompare Reloa:ﬂgevice Descriptions
Target Browser » Manage User Defined Whitelist...
Filter Designer » Manage User Defined Blacklist...
About TwinCAT ‘

Figure 1: TwinCAT — Reload device descriptions after adding ESI file manually. TwinCAT — EtherCAT® Devices — Reload Device Descriptions.

5 Item configuration

In general, EtherCAT® devices can be added manually or by scan to the network

5.1 Manual

A new EtherCAT® slave can be manually added by using the context menu of the master device. Then in the window Insert EtherCAT® device
the corresponding device can be selected. See figure 2 and 3 for details about the adding procedure.

Solution Explorer v 1 x
@lo-5 & -
Search Solution Explorer (Ctrl+ ) P~

&1 Solution ‘LaserSensorDX400_Example_200218" (1 project)
4 “a LaserSensorDX400_Example_200218
b @l SYSTEM

[ c++
4 Fvo

4 “% Devices

+8 ] \Add Newltem.. Ins
*8 %7 “Add Bxisting Item... Shift+Alt+A
< X  Remove Del

Change Netld...

Save Device 1 (EtherCAT) As...

Append EtherCAT Cmd

Append Dynamic Container

Online Reset

Online Reload

Online Delete

Scan

ChangeId...

Change To

Copy Ctrl+C

Cut Ctrl+X

Paste Ctrl+V

Paste with Links

[ Independent Project File

o Disable

Figure 2: TwinCAT — Adding a new EtherCAT® slave. Context menu (of the master) - Add New Item... to add a new slave device.

D-Series Getting started with EtherCAT® Page 5/20



DIMETIX

5 Item configuration LASER DISTANCE SENSORS
Insert EtherCAT Device =5
Search: Name: Box 5 Multiple: 1 B
Tre

| m L

= @ DIMETIX AG Port
=@ Distance Sensors .
| 4 Laser Distance Sensor DX400 o
D
U
0 B [Ethemet)
Cc
[ Extended Information ["] Show Hidden Devices [¥] Show Sub Groups

Figure 3: Insert EtherCAT® device — Select the corresponding EtherCAT® device, in this example “Laser Distance Sensor DX400".

5.2 Scan

A new EtherCAT® slave can be automatically added by using the scan functionality of the TwinCAT. Before it is possible to perform a scan, the
TwinCAT must be restarted in the “Config Mode”. See figure 4 for details about restarting in “Config Mode”.

M LaserSensorDX400_Example_200218 - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT TwinSAFE PLC

- \?‘.3'*.3-" Iil"‘ | - -‘ Release
53 ‘ ﬁ ERE| @7 <Local> © - Bxample
Solution Expl Restart TwinCAT (Config Mode) | v qx

@ oo F -
Search Solution Explorer (Ctrl+) P~

] Solution ‘LaserSensorDX400_Example_200218" (1 project)
4 gl LaserSensorDX400_Example_200218
> (@l sYsTEM
MOTION
gl PLC
) SAFETY
[ e+
4 Fro
4 “% Devices
4 == Devicel (EtherCAT)
*8 prozessabbild
29 Image-Info
> 2 SyncUnits
b Inputs

Figure 4: TwinCAT — Activation of the “Config Mode"”. This mode is a prerequisite for the network scan.

After selecting the master, the network scan can be done by clicking the Scan button. See figure 5 for details how to start the network scan.

Remark: Restarting the TwinCAT in the “Config Mode" is necessary before doing a network scan.
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Dq LaserSensorDX400_Example_200218 - Microsoft Visual Studio
File Edit View Project Build Debug TwinCAT TwinSAFE PLC

= | B~ e [ - ~ | Release
| 2 k @| O] 'T_| <Local> - - Bxample
Solution Explorer v“gcﬁ > 1 X
@ o-F F-
Search Solution Explorer (Ctrl+ ) P~

] Solution ‘LaserSensorDX400_Example_200218' (1 project)
4 ni LaserSensorDX400_Example_200218
b @l SYSTEM
MOTION

(1) SAFETY
[ c+
4 @vo
4 % Devices
4 == Devicel (EtherCAT)
8 prozessabbild
5 Image-Info
2 SyncUnits
Inputs
@ Outputs
& InfoData
|§ Terminal 6 (EK1200)
b # Terminal 2 (EL1252)
b ™ Terminal 3 (EL2008)
b ®| Terminal 4 (EK1110)
4 @ Box5 (Laser Distance Sensor DX400)
4 Inputs Basic
b [ Outputs Basic
b [ WcState
b & InfoData
4 &7 Mappings
@y Example Instance - Gerat 1 (EtherCAT) 1

AV VYW

Figure 5: TwinCAT - Start of a network scan with “Scan” button to search for connected EtherCAT® slave devices.

6 Network view
Generally in the network view all added slaves are shown in the 10 device group (after a network scan). See figure 6 for the network view.

Remark: The network topology line, ring or tree are possible.

Solution Explorer v 31X
@D o-5a|p-=
Search Solution Explorer (Ctrl+ Q) P~

4’1 Solution ‘LaserSensorDX400_Example_200218" (1 project)
4 Hi LaserSensorDX400_Example_200218
b (@ SYSTEM
MOTION
PLC
(&3 SAFETY

E C++

4 %]

4 == Devicel (EtherCAT)
8 prozessabbild
*8 Image-Info
2 SyncUnits
Inputs
@ Outputs
& InfoData
|§ Terminal 6 (EK1200)
b § Terminal 2 (EL1252)
b ™ Terminal 3 (EL2008)
b ™| Terminal 4 (EK1110)
4 @ Box5 (Laser Distance Sensor DX400)
4 Inputs Basic
b [ Outputs Basic
b [ WcState
p @ InfoData
4 3% Mappings
@ Example Instance - Gerat 1 (EtherCAT) 1

[N

Figure 6: TwWinCAT — Network view: All added devices are shown in the group I/O — Devices.
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7 Device view

The device view in figure 7 shows the detail information of a selected device. This can be achieved by double clicking the corresponding device
in the network view. In the tab General the name of the box (device) can be modified if desired.

LaserSensorDX400_Example 200218 < > |PLIE TRyl 00 GVL_Var
11 General | EtherCAT | Process Deta | Startup | CoE - Onine | Oriine|
Search Solut a P e B & Lmser D Sensor DXAD0) & 10
2] Solution 'LaserSensorDX400_Example_200218' (1 project)
4 gl LaserSensorDX400_Example_200218 Object ld (03020004
>l SYSTEM Type Laser Distance Sensor DX400
[ moTioN
> @l rc Comement
| SAFETY
.-
« @vo
4 ¥ Devices
4 =% Devicel (EtherCAT) Disabled Create symbols
*® Prozessabbild
*B Image-Info
b2 SyncUnits
b Inputs
b @ Outputs
b [ InfoData
4 [§ Terminal 6 (EK1200)
b E Terminal 2 (EL1252)
b ™ Terminal 3 (EL2008)
b ™| Terminal 4 (EK1110)
“ & BoxS{LaurD.imMeSqn&urDW) Name Online Type  Size »Ad.. InfOut UserlD Linked to
: ™ g‘;‘:::‘;;lc # DistanceInteger X UDINT 40 no Input (i) GVL_Var.Distancelnteger...
b WState &/ Distance Float X REAL 40 750 Input (i} GVL_Var.DistanceFloat . ...
b (@ InfoData # Signal Strength X UDINT 4.0 790 Input 0 GVL_Var.SignalStrength ...
4 2% Mappings #| Ternperature INT 20 830 Inpuet 0
@’ Example Instance - Gerat 1 (EtherCAT) 1 # Distance Unit X USINT 10 &850 Input 0 GVL_Var.Distancelnit . P...
¥ Measurement A... USINT 1.0 860 Input 0
# Measurement R.., UINT 20 10 Input O

Figure 7: TwinCAT - Device view: Double-click on the desired EtherCAT® device to open the device view.

7.1 EtherCAT® address

The EtherCAT® address can be accessed over the tab EtherCAT® in the device view (see figure 8 for details). This address will be automatically
assigned to the slave device during the scan procedure.

Remark: The advanced settings allows further EtherCAT® specific settings. Normally this is not needed or this values are determined over the
ESI file.

[Eﬁ; BtherCAT | Process Data | Startup | CoE - Oriine | Oniine |

Type: Laser Distance Sensor DX400

Product/Revision:  1/65536

Auto Inc Addr: FFFD

BheCAT Addr: [0 [ | Advanced Settings... ]

Identfiication Value: 2 =

Previous Port: Teminal 4 (EK1110)- B X10UT

Figure 8: Device view — EtherCAT® tab: EtherCAT® address of the selected device. Address is automatically set by master during scan.

7.2 Process data

The available process data of the device are shown in the Process Data tab in the device view (see figure 9 fro details).

Remark: For the Dimetix Laser Distance Sensor DX400 the process data are not changeable and therefore corresponds always to the Input Basic
and Output Basic on the left side in the tree structure.
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Solution Explorer
SR~ SRR AP ]
t§er<h Solution Explerer (Ctrl+ )
1] Solution ‘LaserSensorDX400_Example_200218" (L project)
4 ol LaserSensorDX400_Example_200218

b @l sysTEm
[l moTIoN

o

4 =% Devicel (EtherCAT)
28 Prozessabbild
® Image-Info
2 SyncUnits
Inputs

W Outputs
& InfoData
i Terminal 6 (EK1200)
b Terminal2 (EL1252)
b ™ Terminal 3 (EL2008)
b W] Terminal 4 (EKI1110)
[ A Box 5 (Laser Distance Sensor DX400)
a Inputs Basic

# Distance Integer
Distance Float
Signal Strength
Temperature
Distance Unit
Measurement Actuality
Messurement Reserved
Sensor State
Sensor Output Data Limit Bxceeded
Sensor Emor Code
Optional Input Data 0
Optional Input Data 1
Optional Input Data 2

#| Optional Input Data 3
4 [ Outputs Basic

B Measurement Control

&+ Optional Qutput Data 0

& Optional Qutput Data 1

& Optional Qutput Data 2

- Optional Qutput Data 3

LT T T T

LR L L

General | EtherCAT | Process Data | Startup [ CoE - Onine | Onine

GVL_Var

Error List

Sync Manager: PDO List:
SM  Sie Type Flags Index Size Name SM su
] 128 MOt B1AD0 360 Inputs Basic 3 []
1 128 Mexin Dx1600 160 Outputs: Basic 2 0
2 16 Qutputs
3 3 Inputs
1
PDO Assignment (112 PDO Cortent (e 1ADD):
E0:50 Indese Sze  Ofs  Name Type: Defauk fhex)
B3000:01 4.0 [ 1] Distance: Integer UDINT
0x3000:02 40 40 Distance: Foat REAL
B3000:03 4.0 80 Signal Strength UDINT
Downlcad Predefinad PDO Assignment: {none)
] PDO Assgnment (Load.PDO i from devi
| PDO Configuration
Name Online Type Size »Ad.. InfOut UserlD Linked to
#! Distance Integer X UDINT 40 no Input 0 GVL_Var.Distancelnteger...
#l Distance Float X REAL 40 50 Input 0 GVL_Var.DistanceFloat . ...
#! Signal Strength X UDINT 40 790 Input 0 GVL_Var.SignalStrength ....
¥ Temperature INT 20 830 Input 0
# Distance Unit X USINT 10 850 Input 0 GVL_Var.Distancelnit . P...
# Measurement A... USINT 10 860 Input 0
#| Measurement ... UINT 20 E10 Input 0
# Sensor State USINT 10 &0 Input 0
#! Sensor Output D... USINT 10 500 Input 0
¥ Senser Error Code UINT 20 910 Input 0
#! Optional Input ... UINT 20 930 Input 0
% Optional Input . UDINT 40 950  Input O
% Optional Input .. UDINT 40 90  Input 0
% Optional Input .. UDINT 40 1030  Input 0
F1 WeState EIT 01 15223 Input 0
#1 InputToggle EIT 01 1543 Input 0
#1 State UINT 20 15620 lnput 0

Ertirs Salidinn

L fmnfras |4 0 Waminas | @817 Meccanes | Clear |

o 1 Rt « It alliSance -

Figure 9: Device view — Process Data tab: Available process data of the device. Not changeable for the DX400 device and therefore
corresponds to the Input Basic and Output Basic on the left (in the tree structure).

7.3 CoE object list / dictionary

The CoE object list can also be accessed over the tab CoE — Online in the device view (see figure 10 for details). In the CoE object list either the
online data (read from the device) or the offline data (read from the ESI file) are shown.

General | EtherCAT | Process Data | Startup | CoE - Onine | Online |

7] ko Update (7] Sngle Update [ Shaw Offne Data

Figure 10: Device view — CoE-Online tab: Overview of the object directory

Al Obects
Online Data Module OD (AoE Port):
Index Name Flags Value Unit
1000 Device Type MRO
1008 Manufacturer Device Name RO
1009 Manufacturer Hardware Version RO
100A Manufacturer Software Version RO
+1018:0 Identity Object M
+1600:0 RxPDO Mapping Outputs Basic M
+ - 1A00:0 TxPDO Mapping Inputs Basic M
+-1C00:0 Sync Manager Communication Type M
+ 1C10:0 Sync Manager 0 PDO Assignment M
+-1C11:0 Sync Manager 1 PDO Assignment M
+-1C13.0 Sync Manager 3 PDO Assignment M
+-1C33:0 Qg‘tc Manager 3 Synchronization M
=] 2000:0 asurement Configuration M
2000:01 Measurement Control MRWP -
2000:02 Measurement Speed MRW -
2000:03 Measurement Characteristic MRW -
2000:04 Distance Unit MRWP -
+2020:0 Options Output M
+-3000:0 Measurement M
+- 3020:0 Sensor State M
+ - 3040:0 Options Input M
+ 4000:0 Hardware Information M
+4020:0 Firmware Information M

By clicking the Advanced button in the CoE — Online tab the source / type of the data can be selected between online (from device) or offline
(from ESI file). See figure 11 for more information.

N

71N
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Advanced Settings @
Dictionary
Online - via SDO Information @ Device OD
% @ Offline - from Device Description Module OD (via AoE port
Mappable Objects (RxPDO) [} Hide Standard Objects
Mappable Objects (TxPDO) )
Backup Objects [”] Hide PDO Objects
Settings Objects

Offline - via EDS File

Figure 11: Device view — CoE-Online tab — Advanced... button: Differentiation between online and offline version.

7.4 EtherCAT® state machine

The EtherCAT® state machine in figure 12 shows the state of the slave device. This data can be accessed over the tab Online in the device view.
Generally after booting or activating the configuration, the state machine is switched to Operational (OP) by the master.

Remark: The exchange of the process data (input and output) is only allowed in the state Operational (OP). In other states than Operational no
process data exchange is done.

[ General | EtherCAT | Process Data | Startup | CoE - Oniine | Oniine. |

State Machine
(init ] [Bootstrap
Current State:
(PreOp ) [SaleOp ]
Requested State:
[0p ] [Clear Emor
DLL Status
Port A:
Port B:
File Access over EtherCAT
[ Download.. | [ Upload... |

Figure 12: Device view — Online tab: Information about EtherCAT® state machine controlled by master. Normal operation state: Operational
(OP) wit exchange of process data.

8 PLC application
8.1 PLC task - Cycle time / ticks

In the Tasks group of the project tree the “PlcTask” task can be found (see figure 13 for details). This task is generated automatically with the
project and is used to set the cycle time of the task itself and therefore of the slave device too. In this example with a cycle time of 10 ms.

:\I//
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Solution Explorer * 0 x
CoR| e F|E -
Search Solution Explorer (Ctrl+ @) 0o~

fa] Sclution ‘LaserSensorDX400_Example_200218' (1 project)
4 ;I LaserSensorDX400_Example_200218
4 ({0 SYSTEM
¥ License
b @ Real-Time
4 ﬁ Tasks

& PlcTask

sfa Routes
15 Type System
TcCOM Objects
MOTION
> [ PLC
SAFETY
[ c++
4 Fvo
4 % Devices
4 =% Devicel (EtherCAT)
*% Prozessabbild
2% Image-Info
2 SyncUnits
[ Inputs
& Outputs
& InfoData
[# Terminal 6 (EK1200)
b Terminal 2 (EL1252)
b ™ Terminal 3 (EL2008)
b ®]. Terminal 4 (EK1110)
b @ Box5 (Laser Distance Sensor DX400)
4 §* Mappings
@' Example Instance - Gerat 1 (EtherCAT) 1

AT T T T

LaserSensorDX400_Example_200218 +

X Bibliotheksverwalter

GVL_Var M

Task | Online | Parameter (Online) | Add Symbols |
Name: PlcTask
[¥] Auto start
[T Auto Priority Management
Priodty: 20 =
Cydeticks: 2 [+ 2000 ms
Start tick {modulo): [ .
Separate input update
Pre ticks: [D -:—|
[ Waming by exceeding
|| Message box
Watchdog Cydles: 0
Comment:

Port: 350 =
Object Id:  ©<02010040
Options
Disable
Create symbols
[]Include extemal symbols

| -]

[7] Watchdog stack

Figure 13: TwinCAT Tasks — PLC task: Configuration of the cycle time / ticks of the PLC task and in this case of the slave device too.
An overview of all tasks can be found in the Real-Time group in the project tree, see figure 14.

Figure 14: TwinCAT Real-Time — Overview of all existing tasks in the Real-Time view.

8.2 POU & GVL

Sebuticn Explorer
co@|e-58|F=
Search Solution Explorer (Ctrl+ o) p- . 7
1) Schution LaserSensceDik00, Example 200218 (1 project) Y
4 il LaserSensodDe00 Example 0218 Aunkabie CFUs (Windowsleciated) 4 2 0 - Fead from Taget | [ Set ontarget |
P RT-CPU [Base Teme. [ cputimin | Laterscy Warning =
1 0  Defau 1m zlas =l tpore) =
o B Tasks 1 [ £
[dh PicTask 2 || =
i Routes 3 r |
5 Type System
[H TeCoM Objects
& moman
» Hlnc
1 sareTy
[ €-e
« Evo
a ¥ Devices
4 =8 Device 1 (EtherCAT)
=% Prozessabbid
, L‘h»-nﬂnv,h Ohject RI-CPU | Base Time (ms) | cycte Tirme ma) [ ycte Tocks [ Priceity
. syneln VO bl Task Default 9] =i 1 1 1
b Outputs PicTask Default ) lims 2ms 2 n
b InfoData
4 E Terminat6 (EXL200)
b f Terminal2 (EL1252)
b Terminal 3 (EL2008)
b B Terminal 8 (EK1120)
b Box (Laser Distance Sensr Di400)
4 3% Mippings
", Exsmple Instance - Gerdt 1 (BtherCAT) 1

In the PLC group of the project tree the MAIN (PRG) program can be found in the POUs folder and the GVL_Var in the GVLs folder (see figure
15 for details). This main program is also generated automatically while creating the project.
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] Solution ‘LaserSensorDX400_Example_200218" (1 project)
4 ]l LaserSensorDX400_Example_200218
4 @ sYSTEM
¥ License
b @ Real-Time
b B Tasks
s%s Routes
2% Type System
[E8] TcCOM Objects

E MOTION

4 {0} Example
4 ;—;_'[ Example Project
[ | %ernal Types
4 |y References
«3 Tc2_EtherCAT
+3 Te2_Standard
“3 Tc2_System
«3J Tc3_Module
[3 DUTs
4 [ GVLs
G GV Ver
4 |7 POUs
5] MAIN (PRG)
[ VISUs
25 Exampletmc
b Gh PlcTask (PlcTask)
4 Of} Example Instance
4 PlcTask Inputs
&' GVL_Var.DistanceUnit
%' GVL_Var.Distancelnteger
#! GVL_Var.DistanceFloat
1 GVL_Var.SignalStrength
4 [ PlcTask Outputs
% GVL_Var.MeasurementControl
[ SAFETY
Cor
4 Fro
4 %% Devices
4 == Devicel (EtherCAT)

Solution Explorer v i x
@ o-cF|p =
Search Solution Explorer (Ctrl+) P~

Figure 15: TwinCAT PLC — POUs — MAIN (PRG) program: Main program of the PLC application (created automatically with new project).

8.2.1 Main program variable

Needed local variables can be declared by adding them to the variable list in the MAIN program. In figure 16 the main program variable (only

local) used for this example are listed.

Selution Explorer
L3

@ o5 @ F- 4

- PROGRAM MAIN
Search Solution Explorer (Ctrl+a) 2~ = Scope Name Address. Data type Initialization Comment  Attributes
3] Solution 'LaserSensorDX400_Example_200218" (1 project) - : # VAR Measurement_Start_Stop UINT L]
Fl ui LaserSensorDX400_Example_ 200218 e # VAR  Distance_Integer UDINT [}
4l SYSTEM # VAR Distance_Float REAL (]
¥ License 4 # VAR Distance_Unit USINT [}
b @ Real-Time # VAR FB_EcCofSdoRead_SerialNumber FB_EcCoESdoRead
b M Tasks & # VAR Seriallumber UDINT L]
5z Routes ? # vaR  SeriallumberRead_Ctrl BOOL a
15 Type System # var  SeriaMumberRead_Error 800 0
TcCOM Objects # vaR  SerialumberRead_Errorld UDINT [}
k& MOTION 1 # VAR FB_EcC . | FB_BcCofSdolrite
< @rc # VAR FB_EcCoESdoRead_DistanceUnitRead FB_FcCoESdoRead
‘ fﬁ%'?::puvmjm # VAR  DistanceUnitRead USINT 0
f' [ External Types # VAR DistanceUnitRead_Ctrl BOOL ?
4 |y References # VAR DistanceUnitRead_Error BOOL 0
.33 T2 EtherCAT 1 # VAR DistanceUnitRead_Errorld UDINT ]
-3 Te2_Standard L5 @ vaR  DistanceUnitWrite USINT 9
/3 Te2 System 17 # VAR DistanceUnitWrite_Ctrl BOOL [
-3 Te3_Module 18 # VAR DistanceUnitWrite_Error BOOL o
3 DuUTs ) 15 # VAR DistanceUnitWrite_Errorld UDINT a
4 [ GVLs # VAR ResetAcydicValues B00L 0
G GVL Var # VAR MemsetReturn UDINT (]
4 | POUs
il MAIN (PRG) :
3 visUs =
93 Exampletmc
b PicTask (PlcTask) M t_Starr_Step GVL_Var.Me entrel

Figure 16: TwinCAT PLC — POUs — MAIN (PRG): Declaration of program variables. Available program variables are used for this example.
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8.2.2 Global variable
The input and output data (process data) of the slave devices must be linked to the global variables. The global variables are available in the
GVL_Var file, see figure 17 for details.

Remark: To link the process data to the global variables the address information must be set to “%l" for input or “%Q" for output data. After
the project compilation the automatically generated links will be displayed in the PlcTask Inputs and Outputs. More details can also be found on

the Beckhoff website.

~ 0 X. LaserSensorDX400_Example_200218 Bibliotheksverwalter GVL Var = > EREN

] + X

[ Solution Explorer

R o-s @ L -

Search Solution Explorer (Ctrl+ P~ Scope Name Address  Data type Initialization  Comm

fa] Solution ‘LaserSensorDX400_Example_200218" (1 project) - 1 @@ var_GLOBAL DistanceUnit Wl* USINT 0
4 ol LaserSensorD¥400_Example_200218 @ VAR GLOBAL  Distancelnteger l* UDINT 0
4 @l sysTEM ° @ VAR GLOBAL  DistanceFloat %I* REAL 0
¥ License : !‘ VAR_GLOBAL MeasurementControl Q= UINT 0
b @ Real-Time !‘ VAR_GLOBAL SignalStrength el * UDINT 1]

b B Tasks

afs Routes

28 Type System
TcCOM Objects
2] MOTION
4 PLC
4 [} Example
4 =] Example Project
b [ External Types
4 |y References
3 Te2_EtherCAT

Figure 17: TwinCAT PLC — GVLs — GVL_Var: Declaration of global variables. Process data (Input & Output) of the slave devices must be linked
to global variables. The available variables are used in this example.

8.3 Measurement control

The “MeasurementControl”, a part of the cyclic process output data, is used to start and stop the distance measurements of the laser distance
sensor. In this example the “MeasurementControl” can be set to “1” or “0" with the associated main program variable. See figure 18 for the

corresponding main program 1.

Remark: The global variables are direct linked to the process input and output data. For details see chapter 8.2.2.

Measurement_Start_Stop VL_Var.MeasurementControl

Figure 18: MAIN (PRG) — Main program 1: Assigning the program variable Measurement Control to the corresponding global variable. The
Measurement Control is used to start / stop distance measurements.

8.4 Input values

The input values, a part of the process input data, include e.g. the distance information of the laser distance sensor. In this example the input
values are copied from the associated global variable to the corresponding main program variable. See figure 19 for the according main
program 2 to 4.

Remark: The global variables are direct linked to the process input and output data. For details see chapter 8.2.2.

:\I//
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GVL_Var.Distancelnit Distance_Unit

GVL_Var.Distancelnteger Distance_Integer

GVL_Var.DistanceFloat Distance_Float

Figure 19: MAIN (PRG) — Main program 2 / 3/ 4: Assigning the global variables Distance Unit, Distance Integer and Distance Float to the
corresponding program variables.

8.5 Acyclic read / write record services

The acyclic read and write record services are used to e.g. read device information and to configure the sensor. In this example the serial
number and the distance unit are used to demonstrate the basic principle of reading or writing acyclic parameters. See chapter 8.5.3 to0 8.5.5
for the corresponding main programs.

8.5.1 Basic information (SDO function blocks)

The mentioned read or write record services can be programmed using the FB_EcCoESdoRead and FB_EcCoESdoWrite function blocks. See
figure 20 for an example of the FB_EcCoESdoRead block. Sometimes these blocks must first be made accessible by adding the appropriate
EtherCAT® library, see figure 22 and 23 for details.

Some selected information for the usage of these blocks is shown in the table below. Detailed information can be found in the Beckhoff
documentation.

Function block configuration | Descriptions

sNetld Netld of the master device. See figure 21 for details where to find this Netld information.

nSlaveAddr EtherCAT® slave address. See chapter 7.1 for details where to find this address.

nSublndex Subindex of the corresponding parameter in the object directory. See the Technical Reference Manual of
the Industrial Ethernet for the corresponding subindex information.

nindex Index of the corresponding parameter in the object directory. See the Technical Reference Manual of the
Industrial Ethernet for the corresponding index information.

pDstBuf Pointer (address) of the destination variable. E.g. Read access — Read value will be written to this
destination. Write access — Write value is read from this destination.

bExecute Edge-triggered input for execution of the SDO function block.

tTimeout Timeout value for the execution.

bError, nErrorld Error flag and error ID in error case.

FB_EcCoESdoRead_SerialNumber
FB_EcCoESdoRead

'5.65.68.74.2.1" —|sNetld bBusy
1004 —{nSlaveAddr bError [~ SerialNumberRead_E
1 —nSubIndex nErrlId— SerialNumberRead ErrorId

nIndex

ADR (SerialNumber) —{pDatBuf
SIZEQF (SerialNumber) —{cbBufLen
SerialNumberRead Ctrl —bExecute
T#1000ms —{tTimeout

Figure 20: MAIN (PRG) — Main program 5: Example of acyclic service (SDO read function block) to read data of the connected device.

The master Netld can be found in the device view of the master device. For details see figure 21

:\l//
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Solution Explorer LaserSensorDX400_Example 200218 + X Bibliotheksv MAIN
@ o-5alp-= General | Adapter | EtherCAT | Online | CoE - Online |
Search Solution Explorer (Ctrl+ ) P~ sesea7s
N s st St
17 Solution 'LaserSensorDX400_Example_200218" (1 project) Adw
4 ol LaserSensorDX400_Example_200218 Export Configuration File...
b @l svsTe
i MoTon
b @ Pc
i sarer
[l c++
« @wo Frame Cmd  Addr len  WC  SyncUnt Cycle fms)  Ukiization (%)
Mo NP 00000x0300 4 2000
. WMo  ARMW  &000000910 4 2,000
=% Prozessabbild Mo (R0 00000000 1 2000
]
:. Image-Info WMo wrw  ocowoom 3% 3 <defaul> 2000
b 2 SyncUnits WMo R 001000200 1 1 <defaut> 2000
b L Inputs Mo ro oow0000 3B 1 <default 2000
b @ Outputs Mo R0 00BN 2 4 2000 .82
b [ TafaNata nea

Figure 21: TwinCAT I/O — EtherCAT® tab: Netld of the master device. This value ois used for the acyclic SDO function blocks.
If the function blocks are not yet available, the corresponding EtherCAT® library must be installed. For details how to do the installation, see
figure 22 and 23. After this step the SDO function blocks for the acyclic read or write record service should be available.

Remark: This EtherCAT® library should be available in the TwinCAT software without additions.

Solution Explorer v o x
@ -5 | F -
Search Solution Explorer (Ctrl+ ) pe s

] Solution 'LaserSensorDX400_Example_200218' (1 project)
4 “i LaserSensorDX400_Example_200218
b @l SYSTEM

4 3F] Example Project
b [ External Types

Adwrary...
3 Te2 8 Placeholders...
9T s Library repository...

DTS Set to Effective Version
3 DUTs
4 [ GVLs Set to Always Newest Version
&P GVL Var
4 [y POUs
&1 MAIN (PRG)

e vAeI

Figure 22: TwinCAT PLC - References context menu: Open Add library... to add new libraries.

Add Library

Enter a string % a fulltext search in all libraries...

Company

* Controller

- DataAccess

- Intern

10

+ .7 Drive
+@ Te2_Coupler Beckhoff Automation GmbH
+@[Tc2_EtherCAT Beckhoff Automation GmbH
+@ Tc2_loFunctions Beckhoff Automation GmbH
+a8 Tc2_KL85xx Beckhoff Automation GmbH
+@8 Tc2_SUPS Beckhoff Automation GmbH
+@8 Tc3_EtherCATExXtSync Beckhoff Automation GmbH

- Math

leasurement

I

D-Series Getting started with EtherCAT® Page 15/20



DIMETIX

8 PLC application LASER DISTANCE SENSORS

8.5.2 Parameter initialization

For EtherCAT® no specific parameter initialization procedure is used during the establishment of the connection. Basically the parameters of the
object directory are handled with the acyclic read or write services (acyclic CoE protocol, using the EtherCAT® mailbox with SDO upload and
SDO download).

Remark: The EtherCAT® state machine (see also chapter 7.4) allows different function levels. Therefore e.g. in the state PreOperational without
cyclic process data exchange, the acyclic services can already be used for the configuration of the device.

The handling of the device configuration is application specific but in normal case only needed to be done once before starting the
measurement. In such a case, it may be useful to use the PreOperational state mentioned above. However, the configuration can of course also
be done in the Operational state.

8.5.3 Serial number - Read

The main program 5 in figure 24 shows the acyclic read service FB_EcCoESdoRead to read the serial number of the slave device. This read
service can be triggered with the associated main program variable “SerialNumberRead_Ctrl”, where this SDO Upload service (via CoE) is only
executed once because of the edge-triggered execution input of the function block.

FB_EcCoESdoRead_SerialNumber
FB_EcCoESdoRead

SerialNumberRead Ctrl —
T#1000ms —

cbBuflen
bExecute
tTimeout

'5.65.68 sNetId bBusy
nSlaveAddr bError —SerialNumberRead Er
1 —nSubIndex nErrid(— SerialNumberRead Errorld
1644000 —nIndex
ADR (SerialNumber) —[pDstBuf

Figure 24: MAIN (PRG) — Main program 5: Acyclic service (SDO read function block) to read “Serial Number” of the device.

8.5.4 Distance unit — Read

The main program 6 in figure 25 shows the acyclic read service FB_EcCoESdoRead to read the distance unit of the slave device. This read service
can be triggered with the associated main program variable “DistanceUnitRead_Ctrl”, where this SDO Upload service (via CoE) is only executed
once because of the edge-triggered execution input of the function block.

L FB_EcCoESdoRead_DistanceUnitRead
FB_EcCoESdoRead

sNetId

-
5
v

bBusy

1004 —
4§ —
[} 16#2000 —
ADR(DistanceUnitRead) —
SIZEOF (DistanceUnitRead) —
DistanceUnitRead Ctrl —

T#1000ms —

nSlaveAddr
nSubIndex
nIndex
pD3tBuf
cbBufLen
bExecute
tTimeout

bError [~ DistanceUnitRead_E.
nErrId— DistanceUnitRead_E

Figure 25: MAIN (PRG) — Main program 6: Acyclic service (SDO read function block) to read “Distance Unit” of the device.

8.5.5 Distance unit - Write

The main program 7 in figure 26 shows the acyclic write service FB_EcCoESdoWrite to write the distance unit of the slave device. This write
service can be triggered with the associated main program variable “DistanceUnitWrite_Ctrl”, where this SDO Download service (via CoE) is

only executed once because of the edge-triggered execution input of the function block.

""" 7 FB_EcCoESdoWrite_DistanceUnitWrite
FB_EcCoESdoWrite
*5.65.68.74 sNetId bBusy
1004 —|nSlaveAddr bError
4 —nSubIndex nErrld
16#2000 —{nIndex
ADR (DistanceUnitWrite) —pSrcBuf
SIZEOCF (DistanceUnitWrite) —cbBufLen
DistanceUnitWrite_Ctrl —|bExecute
T#1000ms —jtTimeout

Figurre 26:

MAIN (PRG) — Main program 7: Acyclic service (SDO write function block) to write “Distance Unit” of the device.
N
;/|\\
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8.6 Reset acyclic values

In this example the main program variables “DistanceUnitRead” and “SerialNumber” (see chapter 8.2.1 for the main program variable list) can
be cleared by the associated main program variables “ResetAcyclicValues”. See figure 27 for the corresponding main program used to reset the
acyclic values.

[:} MEMSET
ResetAcyclicValues —|EN ENO
ADR (SerialNumber) —{destAddr [~ MemsetReturn
0 —fillByte
SIZEOF (SerialNumber) —n
MEMSET
ResetAcyclicValues —EN ENO
ADR(DistanceUnitRead) —{destAddr — MemsetReturn
0 —{fillByte
SIZEOF (DistanceUnitRead) —n

Figure 27: MAIN (PRG) — Main program 8 & 9: Reset some main program variables used for acyclic read services.

9 Explicit device ID — Hot connect

The HotConnect feature allows to distinguish identical devices using the explicit device ID. Otherwise this can be a problem if two identical
devices are connected in reverse. Since the EtherCAT® addresses are assigned by the master based on the sequence in the network, it is
basically not possible to detect if two identical devices are connected in reverse order. For this reason the explicit device ID is used additionally to
the EtherCAT® address. For the Laser Distance Sensor DX400 the Station Alias method can be used for the explicit device ID.

A device can be added to a HotConnect group using the context menu of the desired slave device. See figure 28 for more details.

Remark: Only the Station Alias method can be used for explicit identification. No other method are supported e.g. physical ID switches or AL
status register 0x0134 methods.

11 Add New Item... Ins
Insert New Item...
Insert Existing Item...

X Remove Del
Save Box 5 (Laser Distance Sensor DX400) As...

0} Copy Ctrl+C

¥ Cut Ctrl+X

i Independent Project File
o Disable
Change to Compatible Type...
Add te HotConnect group k

Figure 28: TwinCAT — Context menu of desired salve device — Select Add to HotConnect group: Enabling the hot connect group feature.

The corresponding configuration of the Station Alias can then be done according figure 29 and 30.

:\l//
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LaserSensorDX400_Example 200218 + X Ji§ Manager 8 MAIN
G|lo-5 & F-= [ General | EtherCAT | Process Data | Hot Connect | Staup | CoE ~Orine | Onine
Search Solution Explorer (Cth& Q) P~ Identfication by
[2] Solution 'LaserSensorDX400_Example_200218' (1 project) ] Identification Value: 3 ) o —
4 ol LaserSensorDX400_Example_200218 . ;
b @l SYSTEM [T] EtherCAT Addr. of previous Slave: 0
MOTION
et e sxings. )
i c-- = General Id
= entification
“ E Vo Identification
4 % Devices Identication ADO
4 = Devicel (EtherCAT) None
*8 prozessabbild
*8 Image-Info @ Configured Station Alias (ADO (x0012)
3 =Sym:Units _) Bxplict Device Identification (ADO Ox0134)
b Ll Inputs ) Data Word {2 Bytes) ADO hex):  (x0012
b @ Outputs
b @ InfoData . =
4 |8 Terminal 6 (EK1200) Value: 2 -
b § Terminal 2 (EL1252)
P ™ Terminal 3 (EL2008)
b ™| Terminal 4 (EK1110)
b ® Box5 (Laser Distance Sensor DX400) - F
4 &% Mappings
@) ExampleInstance - Gerst 1 (EtherCAT) 1
\ b,

Figure 29: TwinCAT — Device view (Double-click on the desired EtherCAT® device) — Hot Connect tab — Configure... button. Configuration
of the Station Alias in the value field. In this example: 2.

The configuration of the Station Alias value of the device can be done according figure 30. The Station Alias will then be written to the Sl
EEPROM.

Remark: This value is only effective after a power cycle of the EtherCAT® slave device.

Solution Explorer x G MAIN
COR| o5 & F- | Ganerai | EherCAT | Process Data | Hot Connect | Startup | Cof: -Orine | Grine |
Search Solution Explorer (Ctrl+ @) o -
Type: Laser Distance Sensor DX400
2] Selution ‘LaserSenserDX400_Example_200218' (1 project)
4 ] LaserSensorDX400_Example_200218 Product/Revision:  1/65536
b @l SvSTEM Auto Inc Addr: FFFD)
b g::gmu EtherCAT Addr- [T 1004 . [ Advanced Settings.. ]
|4 sareTy Identfication Value: 2 -
E Cr+ | Previous Podt: Hot Connect’ - any pod -
« @vo
4 % Devices Advanced Settings =)

4 =% Devicel (EtherCAT)

8 progessabbild G Genesl | Configured Station Alias
*® Image-Info - Mailbox
[ i - Distributed Clock Actual Value [EPROM) 35861
2 SyncUnits gy
Dl A P
3 Qut = < e -
b = |",°E::: Configured Statio | Mew Vakue: 4 = Wiie to EFPROM.
4 |§ Terminal 6 (EK1200) Enhanced Link De [power cycle requined to refresh register)
b Terminal 2 (EL1252) Smart '..flew
b ™ Terminal 3 (EL2008) o Hex Editor
b ®]. Terminal 4 (EK1110) GA
Memory

b ® Box5 (Laser Distance Sensor DX400)
4 @' Mappings
o Bample Instance - Gerat 1 (EtherCAT) 1

Figure 30: TwinCAT — Device view — EtherCAT® tab — Advanced Settings... button. Configuration of the Station Alias in the SIl EEPROM of
the slave device by Write to EEPROM button. The value must be as before, in this example: 2.

N
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ESI
EtherCAT®
GVL

HotConnect

PLC
POU

Process data
SDO
Station Alias

11 Revision

DIMETIX

LASER DISTANCE SENSORS

EtherCAT® Slave Information. Describes the properties of a slave device in XML format.
EtherCAT® is one of the most popular Industrial Ethernet interfaces

Global Variable List. Global variables or constants used in the program. Detailed information can be found in the
Beckhoff documentation.

The HotConnect feature allows to distinguish identical devices using the explicit device ID. See also chapter 9 and the
Beckhoff documentation.

Programmable Logic Controller

Program Organization Unit. A POU is a unit in a program execution model. Detailed information can be found in the
Beckhoff documentation.

Cyclic data communication of the Industrial Ethernet interfaces.
Service Data Object. Detailed information can be found in the Beckhoff documentation.

Device identification or also known as “second Slave Address” or “Station Alias”. See also chapter 9 and the Beckhoff
documentation.
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Important Notice

Dimetix reserves the right to make corrections, modifications, enhancements, improvements and other changes to its products, documentation
and services at any time and to discontinue any product or service without notice. Customers should obtain the latest relevant information
before placing orders and should verify that such information is up to date and complete. All products are sold subject to Dimetix terms and
conditions of sale supplied at the time of order acknowledgment.

Dimetix AG Tel. +41 71 353 00 00

i o Degersheimerstr. 14 Fax +41 71 353 00 01
© Copyright by Dimetix CH-9100 Herisau info@dimetix.com
Switzerland www.dimetix.com
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