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Safety

NOTICE

RS422 extension terminal

1. Safety
The handling of the system assumes knowledge of the operating instructions.

1.1 Symbols used
The following symbols are used in these operating instructions.

Indicates a hazardous situation which, if not avoided, may result in
A CAUTION minor or moderate injury.
NOTICE Indicates a situation that may result in property damage if not
avoided.

=3 Indicates a user action.
1 Indicates a tip for users.
Measure Indicates hardware or a software button/menu.

1.2 Warnings

Connect the electrical components of the RS422 extension terminal only when the termi-
nal is disconnected from the power supply.

> Risk of injury

> Damage to and destruction of the RS422 extension terminal

Connect the power supply in accordance with the safety regulations for electrical equip-
ment.

> Risk of injury

> Damage to and destruction of the RS422 extension terminal

The supply voltage must not exceed the specified limits
> Risk of injury
> Damage to and destruction of the RS422 extension terminal

Avoid shocks and impacts to the RS422 extension terminal.
> Damage to and destruction of the RS422 extension terminal

Connect the sensors/systems only when the RS422 extension terminal is not bearing any
voltage.
> Damage to and destruction of the RS422 extension terminal

1.3 Notes on CE Marking

The following apply for the RS422 extension terminal:
- EU Directive 2014/30/EU

- EU Directive 2011/65/EU, “RoHS*" category 11

Products which carry the CE mark satisfy the requirements of the EU directives cited and
the European standards (EN) listed therein. The EU Declaration of Conformity is avai-
lable to the responsible authorities according to EU Directive, article 10, at:

MICRO-Epsilon Optronic GmbH
LessingstraBe 14
01465 Langebruck / Germany

The RS422 extension terminal is designed for use in industrial environments and meets
the requirements.
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Safety

1.4 Proper Use

- The RS422 extension terminal is designed for industrial use in production automa-
tion and machine monitoring. It is used to connect Micro-Epsilon sensors/systems in
EtherCAT networks.

- The RS422 extension terminal may only be operated within the limits specified in the
technical data, see Chap. 2.2.

- The RS422 extension terminal must be used in such a way that no persons are endan-
gered or machines and other material goods are damaged in the event of malfunction
or total failure of the RS422 extension terminal.

- Take additional precautions for safety and damage prevention in case of safety-related

applications.
1.5 Proper Environment
- Protection class IP 30

Operating temperature: 0...50°C

Storage temperature: -20... +70°C

Humidity: 95 %, non-condensing

Ambient pressure: Atmospheric pressure

RS422 extension terminal Page 8



Functional Principle, Technical Data

RS422 extension terminal

2. Functional Principle, Technical Data

2.1

Functional Principle

The RS422 extension terminal integrates a maximum of 2 Micro-Epsilon sensors/systems
in a real-time Ethernet field bus.

Sensors and systems supported:

- optoNCDT 1302
- optoNCDT 1402, 1420
- optoNCDT 1700

- optoNCDT 2200 / optoNCDT 2220

- optoNCDT 2300
- optoCONTROL 2500
- optoCONTROL 2600

Properties:

- Extension terminal for Beckhoff system

- Operation as a slave

- Connection of 2 sensors via RS422 or EtherCAT

The parameters for all inputs and outputs to the RS422 extension terminal and its con-
nected sensors/systems via the Beckhoff TwinCAT® System Manager or other EtherCAT
masters. For details, see www.Beckhoff.com. etc.

2.2 Technical Data

Measuring frequencies

0.312 ... 10 kHz (for RS422)
100 kHz (for EtherCAT)

distributed clock

Baud rates 9600 Baud ... 1.5 MBaud
Connectors 2x push-pull sockets for the sensors
2x E-bus
Outputs/inputs: 2x sensor female connectors, 16-pin (power supply, laser
P puts- on/off, sync in, RS422, EtherCat)
1x terminal block (Laser On/Off, 24 V, 0V, 2x PE)
Resolution 16 Bit
Conversion time 100 us
Minimum cycle time per 100 us

Power supply for the elec-
tronics

24 VDC *15%, protected against polarity reversal, supply
of the connected sensors via the RS422 extension terminal

Power consumption
from the E-Bus

typically 180 mA

Bit width in the process
image

Outputs: 2x 16 bit

Configuration

via TwinCAT System Manager

Weight

1159

Operating temperature

0°Cto 50 °C

Storage temperature

-20°Cto 70 °C

Relative humidity

95%, no condensation

Dimensions

approximately 27 mm x 100 mm x 70 mm
(lined up in a row of width: 24 mm)

Installation

on 35 mm mounting rail as per EN 50022

Protection class

IP 30

Page 9




Functional Principle, Technical Data

LED |Color |Meaning

L/A |green |Indicate the link status to the sensors.

off No sensor connected through EtherCAT
or no sensor detected through RS422

on Sensor connected through EtherCAT or
sensor detected through RS422

flashing Sensor connected through EtherCAT
and data transmission is on

RUN |green |Indicates the operating state of the terminal.

off INIT status
flashing PRE-OP status
single flash | SAFE-OP status
on OP status

2.4 EtherCAT Port Division

Sensor / Controller 1

‘ Sensor 1 ‘
| ECAT OUT \
‘ 1 \
| EtherCAT |
—> Processing —{ P3 \
‘ Unit ‘
|
| |
previous =~ Po - P ‘ »| subsequent
EtherCAT slave [* i < < | EtherCAT slave
|
|
‘ P2
|
‘ \ ‘
| Sensor 2 |
ECAT OUT |
R e k —_— ]

Sensor / Controller 2
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Delivery

RS422 extension terminal

3. Delivery

3.1
The delivery includes:

Unpacking

- 1 RS422 extension terminal
- 1 assembly Instructions
- 1 spring terminal block

1 CD-ROM with instruction manual

E3 Carefully remove the components of the measuring system from the packaging and
ensure that the goods are forwarded in such a way that no damage can occur.

E3 Check the delivery for completeness and shipping damage immediately after

unpacking.

E3 If there is damage or parts are missing, immediately contact the manufacturer or

supplier.

3.2

Storage temperature:

Storage

Humidity:

-20 ... +70°C

95 % (no condensation)

4. Assembly and Installation

*  Ensure careful handling during installation and operation. The RS422 extension
1 terminal must be installed when disconnected from the power supply.

4.1 Assembly

E3 Attach the RS422 extension terminal to a DIN rail, type TS35.
E3 Observe the minimum bending radii of the connection cables.

for DIN rail
mounting

100

MM

36.2

Mg

Cables require
[92{92(02
(S0
ot{o}ioz

I I free space
[l

T

26.6
Beckhoff terminal housing KM1002
Fig. 1 Dimensional drawing of the RS422 extension terminal, dimensions in mm

4.2 Installation

50.9

68.5

97

Make sure that the individual modules are latched securely into the DIN rail. The bus
must be connected with the bus end terminal.

¢ Connect the sensors/systems only when the RS422 extension terminal is not bear-

1 ing any voltage.

The sensors/systems connected to the RS422 extension terminal are powered by the

field supply.
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Assembly and Installation

NOTICE

Damage of extension
terminal by balancing
current. Connect the
extension terminal (PE
terminal) to the protec-
tive earth connection of
mains power.

RS422 extension terminal

L
=

&

(@ m|
ca

5

[——

EtherCAT coupler  Analog/Digital Analog/Digital RS422 extension Bus end
output terminals input terminals terminal terminal

Fig. 2 Sample configuration of EtherCAT with output and input terminals

cO

EK1100

b e o

m

ECECE TR

I
b e o

ELxxxx ELxxxx

= G A
H—_ e [y
L2 O 0
I,:l3 g] 24V0V S Dé
PE v L | SN
o] Aeetss)
oo |UY (HL
Favr N\ | g] DO
SN i
l ? 1] 0o |00
I PO —
| e Pe || | [T 1 [
CI00 | L LD
e
i EL$164| EL9010
O TE_j
L@Jfflfwff,,ff
| 5/ Powersté%)ly\//system ’ AH 10ATH
l 24V
l )/ 2@\/ — | Power supply
I o4V Field

Fig. 3 Example circuit for the system and field supply

Use separate power supplies for the system supply and field supply.

Do not connect the protective earth connection PE of RS422 extension terminal with the

supply ground of system respectively field supply. As a result, the bus communication is
disrupted or the RS422 extension terminal damaged.

E3 Connect the Laser and GND inputs to the RS422 extension terminal in order to
switch on the laser beam of the connected sensors, see Fig. 3.

A connection of the input to GND using a button or a transistor (NPN - Open Collector)
is sufficient for starting. The laser beam of the sensors that are connected to the RS422
extension terminal is switched off when the inputs are open.

E3 Connect the EtherCAT bus coupler
to a PC. Use a LAN cable with RJ-45
connectors for this.

co|ca I%I 83 |
"
(

EK1100

4 5|




Operation

RS422 extension terminal

5. Operation
5.1 EtherCAT Configuration with Beckhoff TwinCAT© Manager

5.1.1 Slave Information File

The Beckhoff TwinCAT Manager, for example, can be used as EtherCAT© master on the
PC.

E3 Copy the slave information file Rs422klemme V2.xml from the enclosed CD to the
directory
\\TwinCAT\IO\EtherCAT (if TwinCAT® Version < 3.0 is used)
\TwinCAT\3.1\IO\EtherCAT (if TwinCAT®© Version = 3.1 is used.

EtherCAT® slave information files are XML files that specify the properties of the slave
device for the EtherCAT® Master and they contain information on the communication
objects to be supported. You will find the latest program routine at: www.micro-epsilon.
com/download/software/RS422-klemme-EtherCAT-XML.zip

E3 Start the TwinCAT© System Manager program.

r ~
oo AILD1420 - Microsoft Visual Studio [ == éj
File | Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
Pgl- -S| % B9 - & - S5 | b [Release -] [ TwinCAT RT p4) Bl I

e BB @6 o @B

Solution Explorer ~ @1 x

] Solution 'AILD1420" (1 project)
il AILD1420

ol |

> [l SYSTEM

MOTION

PLC Error List

(43 SAFETY D 14 Errors | 1\ 2 Warmings | i) 0 Messages | Clear

E C++ - .

Description File Line Column
+ [Fvo = E :
#é Devices ‘TCOM Server' (10): INIT to

PREOP of Term1 (EK1100)
(0:03020001) failed - 'already|
exists' (x9811070F

IERLCANEY B Output

&7, Mappings

ing project ‘A ILD142))... project creation successful.

\ \ \ \
Project name System configuration Edit window TwinCAT state

Fig. 4 TwinCAT System Manager program interface

N

5.1.2 Set Up Interface

For the RS422 extension terminal can communicate with the interface card, the driver of
the interface card must be replaced by a driver from Beckhoff. Proceed as follows.

E3 Inthe TwinCAT menu bar, select the Show Real Time Ethernet Compatible
Devices... entry.

Installation of TwinCAT RT-Ethernet Adapters =

Ethernet Adapters IIpdate List
= l‘} Installed and ready to uze devices(realtime capabls]
(Rl i 2013 - TwinCAT -Intel PCI Ethemet Adapter [Gigabit]
Inztalled and ready to use devices(for demo use only)
Compatible devices
¥ Frei 1 - IntellR) Gigabit-CT-Desktopadapter
- Incompatible devices
o I_TI" Local Area Connection - Realtek PCle GBE Family Controller
i Disabled devices
Dizable

[ Show Bindings

e

Fig. 5 TwinCAT® lists the real time compatible interface cards

E2 Mark the adapter provided for the connection.

Page 13



Operation

If the driver of the interface card needs an update, the TwinCAT System Manager © en-
ables the Tnstall button. If necessary, follow the installation instructions.

If the operating system displays a warning about the "Windows Logo Certification", see
illustration below, click on Continue Anyway.

E2 Click the Enable button to complete the installation procedure.

5.1.3 Integrate the RS422 extension terminal

E3 Select the Devices tab, then Scan.

E3 Confirm with oK.

rcn AILD1420 - Microsoft Visual Studio @Mj

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Tools Scope Window Help
iG-S A £ a9 - @ - E-E | B [Debug -| | TwinCAT CE7 (aRMVT)  ~|| (89 21 2
i BB 2G| |[<Local - <[i B B L <
Solution Explorer 1 x

,:; Solution "AILD1420" (1 project)
4wl AILD1420
> [ SYSTEM
MOTION
PLC
SAFETY
m C++
P /o
% Device

Y Ma B
mo Viapp

Microsoft Visual Studio

HINT: Mot all types of devices can be found automatically

[ ok || oconeal |

Add Mew Item... Ctrl+Shift+A
Add Existing Item... Shift+Alt+4

Export EAP Config File

w5
— 1 Paste Ctrl+V

Paste with Links

AT Intel PCI Ethernet Adapter [Giga)

h

E3 Confirm with oK.
The Scan for boxes (EtherCAT® Slaves) window will appear.

i A
Microsoft Visual Studio l""‘“""']

e

E2 Confirm with ves.
The RS422 extension terminal is now listed in the system configuration.

E3 Acknowledge the Activate free run window with Yes.
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Operation

‘Solution Explorer
:; Solution 'AILD1420" (1 project)
4 |l AILD1420
> (] SYSTEM
MOTION
PLC
SAFETY
C++
= 1o
F] '”% Devices
== Device 2 (EtherCAT)
j!,. Image

4
o

j!, Image-Info

2 SyncUnits
Inputs

W Outputs

& InfoData

[ Term1 (EK1100)

- [ InfoData

[

Microsoft Visual Studio

& 0 Errors | M\ 0Wa

D File

> Term 2 (CSP2008 Erweiterungsklemme R5422 V2)

B Term 3 (EL9010)
&%) Mappings

E3 Double-click the Term

ol

2

and change to the Online tab in the edit window.

Solution Explorer
,j; Solution 'AILD1420" (1 project)
4 @il AILD1420
> [dll sYsTEM
MOTION
PLC
SAFETY
[ied c++
o
4 4:% Devices
a4 == Device 2 (EtherCAT)
j,). Image
j!, Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
[ Term1 (EK1100)
InfoData

4

aall AILD1420

(CSP2008 Erweiterungsklemme RS422 V2) item

| General | EtherCAT | DC

I Process Data I Startup I CoE - Online

Onling: |

State Machine

J Ii
] Cument State: PREQP —l

Reguested State PRECP

File Access over EtherCAT

[Init ] [ Bootstrap
[PreOp | [SafeOp

[Op ] [Clear Emor ]
DLL Status

Port A: Caier / Open

Fort B Mo Carmier / Closed

Port C Carmier # Open

Port D: Mo Carmier / Closed

[ Download... ] [ Upload...

J

> :
- Term 2 (C5P2008 Erweiterungsklemme R5422 V2) |

Term 3 (ELG010)
&* Mappings

4l

nr 1

b

The current status on the "online" side should at least indicate "PREOP, SAFEOP or OP".
In the event of ERR PREOP, the cause will be shown in the message window.

In order to correctly configure the Synchron manager, it is first necessary to read the

object directory of the RS422 extension terminal:
E3 Gotothe CoE - Online tab and click the Advanced button.
QST

,3 Solution 'AILD1420' (1 project)
a4 wil AILD1420

General | EtherCAT | DC

I Process Data | Stanupl CoE - Online I Online

[ Auto Update  [¥] Single Update [] Show Offiine Data
> [l sYsTEM
MOTION Advanced |
& rLe ("Advanced Settings |
SAFETY -
[ed c++ - Dictionary Dictionary 1
4 o ) ) ‘ B
4 % Devices () Online - via SDO Information (@ Device OD
4 7 Device 2 (EtherCAT) @ Offline -from Device Description Module OD (via AoE port) |0
QE Image -
% Image-Info Mappable Objects (RxPDO) [T Hide Standard Objects
- .
: 4 15:::2"‘“ g“:gfj;gg:g?s (TxPDO) [ Hide PDO Objects
Settings Objects
> [ Outputs
» [ InfoData
a |j Term 1 (EK1100) () Offline - via EDS File
> [ InfoData Browse...
> Term 2 (CSP2008 Erweiterung
¥ Term 3 (EL9010)
ﬁj Mappings
L

E3 Select 0Offline - from Device DescriptionandAll Objects and click on

the OK button.

E3 Inthe TwinCAT menu, select the Restart TwinCAT (Config Mode) command.

RS422 extension terminal
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Operation

5.1.4 Configure sensor and system

The following configuration was performed with a type ILD1420 sensor.

E2 Select object 2006:01 and set the baud rate for your sensor. Confirm the dialog with
OK. The ILD1420 sensor works with a baud rate of 921600 Baud.

| General | EtherCAT | DC I Process Data I Startup | CoE - Online |Online|

[ Auto Update  [#] Single Update [C] Show Offine Data
Add to Startup .. Orline Data Module OD {AoE Fort): 0
Index MName Flags Value =~
+-1C32:0 Sync Manager 2 Synchronization »3<
+-1C33:.0 Sync Manager 3 Synchronization »3« =
+- 2001:0 Login >4 < S
+- 2005:0 Sensor info »8<
=1 2006:0 Interface settings =5
2006:01 Baud rate Set Value Dialog _—— ﬂ
+- 2020:0 Basicsettings
+-2021:0 Presets
Dec: QK.
+- 2022.:0 Meassettings o E_]
2050 Get info Hex 0+000E 1000
2051 Get settings )
2100 et defat Flaat: 1.2914367e-039
2101 Reset
]
|
Binamy: 00 100E 00 4
Mame Online
Bit Size: o1 o8 D16 @I O D7
# Dist 15636 - - - h - - |
#] Dist_1 0 ﬁ

== Select ObjeCt 2999 | General | B.herC.-‘\TI Dc I Frocess Data | Startup | CoE -Online | Online
Sensor type and

set the sensor used. ] Auto Updste  [¥] Single Update [C] Show Cffline Data
Confirm the dialog

with OK. In this Add to Startup... Online Data Module OD {AoE Port): 0
example, a sensor
of type TLD1420 is Index Name Flags Walue Unit -
used. +-2711:0  Range of interest >2<

2995 Sensartype RW D

2F

Set Value Dialog [

Dec: ILDT 420 Ok
s
* ] e il
- String: 0«0 H

I| Book (o] Hen Edit...

Binary: 10

P — 08 18 D32 OB @7 n
Mame il
#1 Dist 15533 UINT 20 26.0 Ir|E|

RS422 extension terminal Page 16



Operation

RS422 extension terminal

E2 Select Object 2132
Laser on and
switch on the laser
in the sensor. Con-
firm the dialog with

OK.
0 = Laser off
1 = Laser on.

Basic settings are
completed by enter-
ing the previous baud
rate, type of sensor and
laser activation objects.
Object 3000:01 should
have a value of 16 or
higher with a proper
connection status.
Object 2FF0 01 shows
measurements.

Fig. 6 Detail of the CoE-
object directory using
an ILD1420 sensor

| General | EthercaT | DC

| Process Data | Statup | CoE - Online | Oniine

( Update List | [ Auto Update  [¥] Single Update [ Show Offine Data
[ Advanced. .. ]
Add to Startup... Orline Data Module OD {AoE Port): 0
Index Name Flags Value Unit o~
4130 Set light tunning Wo
4132 Laser on RW FALSE
" :1;:('-5& Value Dialog ﬁ
:12\? Dec: 1 [ (1] 4 ]
o418 | e 0=
:1:? Float:
41a2 =
4184
ans|| Bt [0
+ - 41B0: Einary: uj]
+- 41E0:; -
r— Bit Size: @1 ©8 D1 ©32 O64 O
Index Mame Flage  Value
+- 27110 Range of interest > 2«
2995 Sensortype RW ILD1420
= 2FED:0 Measurement value =7
2FFO01 Dist RO oa3aq a5y
2FF0:02  Shutter RO Coc000 (0
2FF0:03  Counter RO CocOR0A0 (0
ZFF0:04  Timestamp RO CocOOOODM00 (0)
2FF0:05  Intensity RO Coc0R0R0 (0
2FF0:06  State RO Coc 0000 (0
2FF0:07  Dist rawe RO Coc000 (0
=1 3000:0 Sensor state > 2
3000:01  Sensor 1 RO [
3000:02 Sensor 2 RO 11 (17)

Repeat the action in objects 4006, 4132 and 4999, if you are running two sensors/sys-
tems on the RS422 extension terminal.
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Operation

The PDO assignments can be read from the device on the Process data side:

TwinCAT Projectl X

Solution Explorer

, , | General | BtherCAT [ DC | Process Data | Startup | CoE - Online | Online |
,3 Selution 'TLD1420° (1 project)
a “i TwinCAT Projectl Sync Manager: PDO List:
5l SYSTEM i i -
MOTION SM  Size Type Flags Index Size MName Flags SM 5U
pLC 0 246 Wb Ot O 1ADD 40 Transmit POO Mapping Paramete. .. 3 0
SAFETY 1 245 Mbeln IAID 40 Transmit PDO Mapping Paramete... 0 |E
E Cos 2 0 Outputs 1820 40 Transmit PDO Mapping Paramete... 0
o 3 4 Inputs O 1A3D 80 Transmit PDO Mapping Paramete... 0
4 e . O 1A4D 40 Transmit PDO Mapping Paramete... 1]
4 % Devices Nei8RN A0 Tramomit DO Manmims Darsmets n i
4 == Device 2 (EtherCAT) < i |+ 4 m | ¥
+8 Image | | |
4E PDO Assignmert (B1C13): PDO Content {(c1A00):
7% Image-Info
. 2 SyncUnits x:::?g Il Index: Size Offs Name: Type ;
5 Inputs FlacA20 |i| 2FFO:01 2.0 0.0 Dist UINT =
» [ Outputs 1420 DedFFD:01 20 20 Diist UINT  ~
> & InfoData [Elkc1A40 - < m b
2 [J§ Term1 (EK1100)
. @ InfoData Download . Predefined PDO Assignment; (none)
4 Term 2 (CSP2008 Erweiterung PDO Assignment [Load PDOQ info from device
i i PDO Configurati
4 Trans.mlt PDO Mapping P O iguration [Sync Unit Assignment...
#1 Dist
# Dist_1
> [ Westate Name Online Type Size »Addr.. In/Out UserlD Linked to
. . ? IHFBDFEEI:OIOJ # Dist 37904 UINT 20 260 Input 0
4 tem #1 Dist_1 12582 UINT 20 280 Input 0
&’ Mappings
Catate U BIT 01 1522.0 Input 0O
#! InputToggle 1 BIT 01 1524.0 Input 0
1 State 8 UINT 20 1550.0 Input 0
# AdsAddr 101.28.211.31:1002  AMSADDR 8.0 1552.0 Input 0O
Fig. 7 Process data of the RS422 extension terminal when programming was finished
E3 Inthe TwinCAT menu, select Reload Devices.
The variables Dist and Dist 1 contain the measurements of the connected sensors.
Configuration is now complete.
o o
[\, o o o o Q O o
g8 § 8 8§ & | & 3
Sensor and system © | % i ~ N O O Q
(@] ()] o (@] )] a o o
| 4 = = = @] @] =
Interface type, controller RS422 EtherCAT
Objects RS422 extension terminal
Baud rate RS422 exten-
2006, 4006 | _. . 115200 [921600 | 115200 691200 ---
sion terminal
2999, 4999 | Sensor type ILD|1302|1402| 1420 1700 | 2200 | ODC2500 | ODC2600
2132, 4132 |Laser on 1 1 1 1 1 . . 3010 | Laseron| 1
21B0: 1, Data output ’ ] >
41B0: 1 sensor/system

Fig. 8 Summary of elementary object settings

The above illustration, see Fig. 8, illustrates examples of object settings for the individual sensors/systems. The entire
object list of the individual sensors/systems, can be found in the object reference.

RS422 extension terminal
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Object Reference | CoE Object Directory

5.2 Object Reference
5.2.1 CoE Object Directory

The CoE object directory (CANopen over EtherCAT) contains all a sensor's configura-
tion data, see Fig. 6. The objects in the CoE object directory can be called with the SDO
services. Each object is addressed based on a 16-bit index.

5.2.2 Standard Objects

Overview
Index (h) Name
1000 Device type
1001 Error register
1008  Device name (manufacturer)
1009 Hardware version
100A  Software version
1018  Identity (device)
1029  Error behavior

Object 1000h: Device type

1000 |VAR Device type 0x00000000 | Unsigned32 |r

Supplies information about the device profile and the device type used.

Object 1008h: Manufacturer's device name

| 1008 |VAR | Device name |RS422 Kle... | String v

Object 1009h: Hardware version

‘ 1009 ‘VAR ‘Hardware version ‘HW VX.X ‘String ‘r

Object 100Ah: Software version

‘ 100A \VAR \Softwareversion \SWVx.x.x ‘String \r

Object 1018h: Device identification

\ 1018 \ RECORD \ Identity \Value \ Data type \Access \
Sub-indices

0 VAR Number of entries 4 Unsigned8 |r

1 VAR Vendor ID 0x00000607 |Unsigned32 |r

2 VAR Product code 0x00000001 |Unsigned32 |r

3 VAR Revision number 0x00000001 |Unsigned32 |r

4 VAR Serial number 0x00000001 |Unsigned32 |r

The article number is defined in the product number, the serial number of the sensor is
defined in serial number.

RS422 extension terminal Page 19
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5.2.3 Sensor objects

An RS422 extension terminal can address a maximum of two sensors. The following
object allocation applies:

- Sensor 1: Object 2005h to 2FFOh
- Sensor 2: Object 4005h to 4FFOh

RS422 extension terminal Page 20
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RS422 extension terminal

5.24

Overview of objects

ILD1302

Ind

ex (h)

Sensor 1 | Sensor 2 Name Description
2005 4005 |Sensor info Sensor information (other)
2006 4006 |Interface settings Baud rate extension terminal
2050 4050 |Getinfo Query sensor information
2051 4051 |Get settings Selection of the sensor
2100 4100 |Set default Reset to factory setting
2101 4101 |Reset Reboot sensor
2132 4132 |Laseron Switch on laser light source
2181 4181 |Average Averaging setting
21A0 41A0 |Dataon Switch measurement output on/off
21A1 41A1 | Output mode plgltal/analog data output character-
istics
21A2 41A2 | Output time Update digital/analog output value
21A4 41A4 | ASCII output Measurement data format
21B0 | 41BO |Digital interface Measurement output and
baud rate sensor
2400 4400 |Synchronize/trigger a{)ndcehronlzmg, triggering, operating
24A0 44A0 |Key lock Button lock
24C0 44C0 |Enable flash for mastering | Release/lock flash writing
24E0 44E0Q0 |Analog output scale Scaling of the analog output
24E1 44E1 |Reset analog output scale |Resets analog scaling
2502 4502 |Set peak searching Sizlﬁgron of the peak in the video
2550 4550 |Set threshold Video signal search threshold
2999 4999 |Sensor type Specify sensor type
2FFO0 4FF0 |Measurement value Reading out the measurements
3000 Sensor state Connection status

For a description of the individual commands, also see Chapter "Serial interface RS422"
in the sensor instructions.

2005 Sensor info

Object 2005h: Sensor information

2005 |RECORD |Sensor info ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 8 Unsigned8 |r
1 VAR Sensor name ILD1302 String r
2 VAR Measuring range 10 String r
3 VAR Software version 1.004.1 String r
4 VAR Hardware version 1.52 String r
5 VAR Serial No. 1012034 String r
6 VAR Option no 0 String r
7 VAR Calibration date 11/0120 String r
8 VAR Article no 4120153 String r
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RS422 extension terminal

2006 Interface settings

Object 2006h: Baud rate extension terminal

2006 |RECORD | Interface settings ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 5 Unsigned8 |r
1 VAR Baud rate 115200 Unsigned32 |rw

The baud rate in object 2006:01 determines the baud rate of the RS422 extension termi-
nal. The baud rate of the sensor is defined in object 21B0: 02. The two baud rates must

match.

2050 Get Info

Object 2050h: Query sensor information

2050 |RECORD |Getinfo Value/parameter | Data type Access
Boolean w
Causes the terminal to retrieve the infostring from the sensor.
2051 Get settings
Object 2051h: Query sensor settings
2051 |RECORD |Get settings Value/parameter | Data type Access
Boolean w

Causes the Terminal to send the GetSettings command to the sensor and to store the

received sensor settings in the 2005h objects.

2100 Set Default

Object 2100h: Call up factory setting

2100

RECORD

Set default

Value/parameter

Data type

Access

Boolean

w

After calling up the factory default, the current output is activated as the output channel
in object 21B0:01. Set object 21B0:01 to RS422.

2101 Reset
Object 2101h: Initialize sensor (boot)
2101 |RECORD |Reset Value/parameter | Data type Access
Boolean w
2132 Laser On
Object 2132h: Switch on laser light source
2132 |RECORD |Laser on Value/parameter | Data type Access
X Boolean rw
x = 0 : Laser off
x = 1: Laser on.
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RS422 extension terminal

2181 Average

Object 2181h: Averaging

2181 |RECORD |Average ‘ Value/parameter | Data type Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Average type X Int16 rw
VAR Number of values y Int16 rw

X
X Median

1

21A0 Data On

2
0: moving average
1:

Object 21A0h: Switch measurement output on/off

Moving average over 1 to 128 measurement
median of 3, 5, 7 or 9 measurements

*  The averaging type Median requires a valid number of values in the object 2181:02.

21A0

RECORD

Data on

Value/parameter

Data type

Access

X

Boolean

rw

x = 0 : Data output off

x = 1 : Data output on

21A1 Output Mode

Object 21A1h: Digital/analog data output characteristics

The output channel (output type) must also be set to
the digital output, otherwise the measurement data
cannot be received from the sensor.

21A1 |RECORD |Output mode Value/parameter | Data type Access
X Int8 rw
x = 0 : Continuous
x = 1: Time-controlled
x = 2 : Triggering
21A2 Output Time
Object 21A2h: Update digital/analog output value
21A2 |RECORD |Output time Value/parameter | Data type Access
X Unsigned16 |rw
x =1...65535 [ms]
21A4 RS422 Format
Object 21A4h: Measurement data format
21A4 |RECORD |RS422 format Value/parameter | Data type Access
X Boolean rw
x = 0 : Binary format
x = 1: ASCII characters
21B0 Digital Interfaces
Object 21BOh: Measurement output and baud rate sensor
21B0 |RECORD |Digital interfaces \Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Output device X Unsigned32 |rw
2 VAR Baud rate Unsigned32 |rw
x = 0: Current (4 .. .20 mA) y = 0: 115200 Baud
x = 1:RS422 y = 1:57600 Baud
y = 2: 38400 Baud
y = 3: 19200 Baud
y =4 :9600 Baud
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RS422 extension terminal

2400 Teaching, triggering
Object 2400h: Switching input function

2400 |RECORD |Synchronize, trigger ‘Value/parameter Data type Access

Sub-indices

0 VAR Number of entries 2 Unsigned8 |r
1 VAR Operation mode X Unsigned8 |rw
2 VAR Reserved

x = 0 : External input operates as teach conductor
x = 1: External input acts as input for the trigger-controlled data output

24A0 Key Lock
Object 24A0h: Button lock

24A0 |RECORD |Key lock Value/parameter | Data type Access

X Boolean rw

x = 0 : Release button
x = 1 : Button locked
x = 2 : The button is locked automatically 5 minutes after switching on the sensor

24C0 Enable Flash
Object 24C0h: Release/lock flash writing

24C0 |RECORD |Enable flash Value/parameter | Data type Access

X Boolean rw

x = 0 : Store settings in the RAM
x = 1 : Store settings in the FLASH

24E0 Analog Output Scale
Object 24E0h: Scaling of the analog output

24E0 |RECORD |Analog output scaling ‘Value/parameter Data type Access

Sub-indices

0 VAR Number of entries 2 Unsigned8 |r
1 VAR Start value X Float rw
2 VAR End value y Float rw

x=0:0.0to 16368.0
y =1:0.0to 16368.0

The teaching process requires a valid measuring signal. The teaching process is termi-
nated at ,no target, ,target not evaluated®, ,to close to the sensor” - beyond SMR* or
,1o far from the sensor - beyond EMR*.

The minimum distance between the scaling values is 10 % of the measuring range.
24E1 Reset Analog Output scale

Objekt 24E1: Resets analog scaling

24E1 |RECORD |Reset analog scaling |Value/parameter | Data type Access

Boolean w

2502 Set peak searching
Object 2502h: Selection of the peak in the video signal

2502 |RECORD |Set peak searching Value/parameter | Data type Access

X Int8 rw

0 : Peak with global maximum
1 : first peak, reading direction pixel 0 to pixel 127, left to right
2 : last peak, reading direction pixel 0 to pixel 127, left to right

X
X
X
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2550 Set Threshold
Object 2550h: Video signal search threshold

2550 |RECORD |Set threshold Value/parameter | Data type Access
X Int8 rw
x = 0 : Less than standard
x = 1: Standard
x = 2 : higher than standard
x = 3 : highest

2999 Sensor Type

Object 2999h: Specify sensor type
2999 |RECORD |Sensor type Value/parameter | Data type Access
ILD1302 String rw

2FF0 Measurement Value

Object 2FFOh: Reading out the measurements

2FFO |RECORD |Measured value ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 1 Unsigned8 |r
1 VAR Measurement sensor 1 Unsignedi16 |r

The output values are issued as unsigned digital values (raw values).

Digital value Use
0..39 Reserve start of measuring range
40 ... 4055 Measuring range
4056 ... 4095 Reserve end of measuring range
16370 ... 16383 Error codes
Calculation of a measurement (in mm) ]
from the digital value, reference value x [mm] = (digital oyt * -0.01) * MR [mm]
start of measuring range
Example: MB = 10 mm, digital value = 2048, measurement = 5 mm
Digital error codes are output like measurements.
The range of values for error codes: 16370 ... 16384 (digital ;)
16370 No object recognizable 16376 Target cannot be evaluated
16372 too close to the sensor 16380 Target is moving towards sensor
16374 too far from the sensor 16382 Target is moving away from sensor
3000 Sensor State
Object 3000h: Connection status
3000 |RECORD |Sensor state \Value/parameter Data type Access

Sub-indices

0 VAR Number of entries 2 Unsigned8 |r

1 VAR Sensor 1 X Unsigned8 |r

2 VAR Sensor 2 X Unsigned8 |r
x = 0 : No RS422 extension terminal x = 16 : Sensor communication ok
x = 1 : Terminal starts synchronization phase x = 17 : Measurement reception ok
x = 2 : Terminal in synchronization phase 1
x = 3 : Terminal in synchronization phase 2
x = 4 : Terminal in synchronization phase 3
x = 5 : unknown type of sensor
X = 6 : unknown baud rate
X = 7 : Error during serial initialization
x = 8 : Sensor time-out
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RS422 extension terminal

5.2.5

Overview of objects

ILD1402

Index (h) Name Description
Sensor 1 | Sensor 2 P
2005 4005 |Sensor info Sensor information (other)
2006 4006 |Interface settings Baud rate extension terminal
2050 4050 |Getinfo Query sensor information
2051 4051 |Get settings Selection of the sensor
2100 4100 |Set default Reset to factory setting
2101 4101 Reset Reboot sensor
2132 4132 |Laseron Switch on laser light source
2181 4181 |Average Averaging setting
21A0 41A0 |Dataon Switch measurement output on/off
21A1 41A1 | Output mode p|gltal/analog data output character-
istics
21A2 41A2 | Output time Update digital/analog output value
21A4 41A4 | ASCII output Measurement data format
21A5 41A5 |Hold last value Sensor behavior in event of error
21B0 | 41BO |Digital interface Measurement output and
baud rate sensor
2250 4250 |Measuring rate Measuring rate
2400 4400 |Synchronize/trigger i{)n dc;romzmg, triggering, operating
24A0 44A0 |Key lock Button lock
24C0 44C0 |Enable flash for mastering | Release/lock flash writing
24E0 44EQ0 |Analog output scale Scaling of the analog output
24E1 44E1 |Reset analog output scale |Resets analog scaling
2502 4502 |Set peak searching 3ZI§§;['O” of the peak in the video
2550 4550 |Set threshold Video signal search threshold
2999 4999 |Sensor type Specify sensor type
2FFO0 4FF0 | Measurement value Reading out the measurements
3000 Sensor state Connection status

For a description of the individual commands, also see Chapter "Serial interface RS422"
in the sensor instructions.

2005 Sensor info

Object 2005h: Sensor information

2005 |RECORD |Sensorinfo ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 8 Unsigned8 |r
1 VAR Sensor name ILD1402 String r
2 VAR Measuring range 10 String r
3 VAR Software version 1.004.1 String r
4 VAR Hardware version 1.52 String r
5 VAR Serial No. 1012054 String r
6 VAR Option no 0 String r
7 VAR Calibration date 11/01/20 String r
8 VAR Article no 4120152 String r
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2006 Interface settings

Object 2006h: Baud rate extension terminal

2006 |RECORD |Interface settings ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 5 Unsigned8 |r
1 VAR Baud rate 115200 Unsigned32 |rw

The baud rate in object 2006:01 determines the baud rate of the RS422 extension termi-
nal. The baud rate of the sensor is defined in object 21B0: 02. The two baud rates must
match.

2050 Get Info

Object 2050h: Query sensor information

2050 |RECORD |Getinfo Value/parameter | Data type Access

Boolean w

Causes the terminal to retrieve the infostring from the sensor.
2051 Get settings

Object 2051h: Query sensor settings

2051 |RECORD |Get settings Value/parameter | Data type Access

Boolean w

Causes the terminal to send the GetSettings command to the sensor and to store the
received sensor settings in the 2005h objects.

2100 Set Default

Object 2100h: Call up factory setting

2100 |RECORD |Set default Value/parameter | Data type Access

Boolean w

After calling up the factory default the current output is activated as the output channel in
object 21B0:01. Set object 21B0:01 to RS422.

2101 Reset
Object 2101h: Initialize sensor (boot)
2101 |RECORD |Reset Value/parameter | Data type Access
Boolean w

2132 Laser On

Object 2132h: Switch on laser light source

2132 |RECORD |Laser on Value/parameter | Data type Access

X Boolean rw

x = 0 : Laser off
x = 1: Laser on.
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RS422 extension terminal

2181 Average

Object 2181h: Averaging
2181 |RECORD |Average ‘ Value/parameter | Data type Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Average type X Int16 rw
VAR Number of values y Int16 rw

X
X Median

|

21A0 Data On

2
0: moving average
1:

Object 21A0h: Switch measurement output on/off

Moving average over 1 to 128 measurement values
Median of 3, 5, 7 or 9 measurements

The averaging type Median requires a valid number of values in the object 2181:02.

21A0 |RECORD

Data on

Value/parameter

Data type

Access

X

Boolean

rw

x = 0 : Data output off
x = 1 : Data output on

The output channel (output type) must also be set to the digital output, otherwise the
measurement data cannot be received from the sensor.

21A1 Output Mode

Object 21A1h: Digital/analog data output characteristics

21A1 |RECORD |Output mode Value/parameter | Data type Access
X Int8 rw
x = 0 : Continuous
x =1 : Time-controlled
x = 2 : Triggering
21A2 Output Time
Object 21A2h: Update digital/analog output value
21A2 |RECORD |Outputtime Value/parameter | Data type Access
X Unsignedi16 |rw
x =1... 65535 [ms]
21A4 RS422 Format
Object 21A4h: Measurement data format
21A4 |RECORD |RS422 format Value/parameter | Data type Access
X Boolean rw
x = 0 : Binary format
x = 1: ASCIl characters
21A5 Hold Last Value
Object 21A5h: Retain measurement
21A5 |RECORD |Hold last value Value/parameter | Data type Access
X Unsigned8 |rw

x = 0 : Hold last meas

urement

x = 1: Output error signal
x = 2...99 : Hold last measurement for 2 ... 99 images or measuring cycles

The command only affects the analog output.
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21B0 Digital Interfaces

Object 21B0Oh: Measurement output and baud rate sensor

21B0 |RECORD |Digital interfaces ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Output device X Unsigned32 |rw
2 VAR Baud rate y Unsigned32 |rw
x = 0: Current (4 .. .20 mA) y = 0: 115200 Baud
x = 1:RS422 y = 1:57600 Baud
y = 2: 38400 Baud
y = 3:19200 Baud
y = 4: 9600 Baud
2250 Measuring Rate
Object 2250h: Set measuring rate
2250 |RECORD |Measuring rate ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Reserved
2 VAR Measuring rate X Int8 rw
x=0:15kHz
x=1:1.0kHz
x=2:750 Hz
x=3:375Hz
Xx=4:50Hz

2400 Teaching, triggering

Object 2400h: Switching input function
2400 |RECORD |Synchronize, trigger ‘Value/parameter Data type Access

Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Operation mode X Unsigned8 |rw
2 VAR Reserved

x = 0 : External input operates as teach conductor
x = 1 : External input acts as input for the trigger-controlled data output

24A0 Key Lock

Object 24A0h: Button lock
24A0 |RECORD |Key lock Value/parameter | Data type Access
X Boolean rw

x = 0 : Release button
x = 1 : Button locked
x = 2 : The button is locked automatically 5 minutes after switching on the sensor

24C0 Enable Flash

Object 24C0h: Release/lock flash writing
24C0 |RECORD |Enable flash Value/parameter | Data type Access
X Boolean rw

x = 0 : Store settings in the RAM
x = 1 : Store settings in the FLASH
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24E0 Analog Output Scale
Object 24E0h: Scaling of the analog output

24E0 |RECORD |Analog output scaling ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Start value X Float rw
2 VAR End value y Float rw

x=0:0.0to 16368.0
y =1:0.0to 16368.0

The teaching process requires a valid measuring signal. The teaching process is termi-
nated at ,no target, ,target not evaluated®, ,to close to the sensor” - beyond SMR* or

,1o far from the sensor - beyond EMR*.

The minimum distance between the scaling values is 10 % of the measuring range.

24E1 Reset Analog Output scale
Objekt 24E1: Resets analog scaling

24E1 |RECORD |Reset analog scaling Value/parameter | Data type Access
Boolean w
2502 Set peak searching
Object 2502h: Selection of the peak in the video signal
2502 |RECORD |Set peak searching Value/parameter | Data type Access
X Int8 rw
x = 0 : Peak with global maximum
x = 1 : first peak, reading direction pixel 0 to pixel 127, left to right
x = 2 : last peak, reading direction pixel 0 to pixel 127, left to right
2550 Set Threshold
Object 2550h: Video signal search threshold
2550 |RECORD |Set threshold Value/parameter | Data type Access
X Int8 rw
x = 0 : Less than standard
x = 1: Standard
X = 2 : higher than standard
x = 3 : highest
2999 Sensor Type
Object 2999h: Specify sensor type
2999 |RECORD |Sensor type Value/parameter | Data type Access
ILD1402 String rw
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2FF0 Measurement Value

Object 2FFOh: Reading out the measurements

2FFO |RECORD |Measured value ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 1 Unsigned8 |r
1 VAR Measurement sensor 1 Unsigned16 |r

The output values are issued as unsigned digital values (raw values).

Digital value Use
0..39 Reserve measuring range start
40 ... 4055 Drawings
4056 ... 4095 Reserve measuring range end
16370 ... 16383 Error codes
Calculation of a measurement (in mm) _
from the digital value, reference value x [mm] = (digital oyt * -0.01) * MR [mm]
start of measuring range 16368
Example: MR = 10 mm, digital value = 8184, measurement = 5 mm
Digital error codes are output like measurements.
The range of values for error codes: 16370 ... 16384 (digital ;)
16370 No object recognizable 16376 Target cannot be evaluated
16372 too close to the sensor 16380 Target is moving towards sensor
16374 too far from the sensor 16382 Target is moving away from sensor
3000 Sensor State
Object 3000h: Connection status
3000 |RECORD |Sensor state \Value/parameter Data type \Access \
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Sensor 1 X Unsigned8 |r
2 VAR Sensor 2 X Unsigned8 |r
x = 0 : No RS422 extension terminal
x = 1 : Terminal starts synchronization phase
x = 2 : Terminal in synchronization phase 1
x = 3 : Terminal in synchronization phase 2
x = 4 : Terminal in synchronization phase 3
x = 5 : unknown type of sensor
X = 6 : unknown baud rate
X = 7 : Error during serial initialization
x = 8 : Sensor timeout
x = 16 : Sensor communication ok
x = 17 : Measurement reception ok
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5.2.6 ILD1420

Overview of objects

Index (h) Name Description
Sensor 1 | Sensor 2
2001 4001 |Login User level
2005 4005 |Sensor info Sensor information (other)
2006 4006 |Interface settings Baud rate extension terminal
2020 4020 |Basic settings Load/store device settings
2021 4021 Presets Load preset
2022 4022 |Measurement settings Load/store measurement settings
2050 4050 |Getinfo Query sensor information
2100 4100 |Set default Reset to factory setting
2101 4101 Reset Reboot sensor
2107 4107 |Reset counter Reset measurement counter
2132 4132 |Laseron Switch on laser light source
215A 415A | Targetmode Select measurement mode
2161 4181 |Peak position Peak selection in the video signal
2181 4181 |Averaging Measurement averaging
21A5 41A5 |Hold last value Behavior of the analog output
21B0 41B0 | Digital interface Baud rate sensor
21E0 41E0 |Zeroing, mastering Set output to zero or master value
2250 4250 |Measuring rate Measurement frequency
24A1 42A1 | Keyfunc Key function
24A2 42A2 | Advanced keylock Activate/lock key
2711 4711 |Range of interest Evaluation range
2999 4999 |Sensor type Specify sensor type
2FFO0 4FF0 |Measurement value Reading out the measurements
3000 Sensor state Connection status

For a description of the individual commands, also see Chapter “Serial interface RS422”
in the sensor instructions.

2001 Login
Object 2001h: Login
2001 |RECORD |Login ‘Value/parameter Data type Access

Sub-indices

0 VAR Anzahl Eintrage 4 Unsigned8 |ro

1 VAR Actual user X Unsigned8 |ro

2 VAR Login folabelalale String wo

3 VAR Logout FALSE BOOL wo

4 VAR Default user X Unsigned8 |rw
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2005 Sensor info
Object 2005h: Sensor information (other)

2005 |RECORD |Sensor info ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 8 Unsigned8 |r
1 VAR Sensor name ILD1420 String r
2 VAR Measuring range 10.00mm String r
3 VAR Software version XXX.XX String r
4 VAR Hardware version XXX String r
5 VAR Serial No. XXXXXXXX String r
6 VAR Option no 0xx String r
7 VAR Calibration date String r
8 VAR Article no 4120212 String r
2006 Interface settings
Object 2006h: Baud rate extension terminal
2006 |RECORD |Interface settings \Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 5 Unsigned8 |r
1 VAR Baud rate 921600 Unsigned32 |rw

The baud rate in object 2006:01 determines the baud rate of the RS422 extension termi-
nal. The baud rate of the sensor is defined in object 21B0: 02. The two baud rates must

match.
2020 Basic settings
Object 2020h: Device settings

2020 |RECORD |Basic settings ‘Value/Parameter Data type Access
Sub-indices
0 VAR Number of entries 3 Unsigned8 |ro
1 VAR Read BOOL wo
2 VAR Store BOOL wo
3 VAR Set default BOOL wo
- Read: Loads the stored device settings.
- Store: Saves the current device settings.
- Set default: Resets the device settings on factory setting.
2021 Presets
Objekt 2021h: Load presets
2021 |RECORD |Presets ‘Value/Parameter Data type Access
Sub-indices
0 VAR Number of entries 3 Unsigned8 |ro
1 VAR Mode X Unsigned8 |rw
2 VAR List String ro
3 VAR Named read String o]
x = 0: STATIC

x = 1: BALANCED
x = 2 : DYNAMIC

- List: Listing of all saved measurement settings, see object 2022.

- Named read: Loads a measurement setting from ,List“ / sub-indice 2, see object 2022.
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2022 Measurement settings

Object 2022h: Messeinstellungen laden/speichern

2022 |RECORD |Meassettings ‘Value/parameter Data typ3 Access
Sub-indices
0 VAR Number of entries 7 Unsigned8 |ro
1 VAR Current String ro
2 VAR Named read String wo
3 VAR Named store String wo
4 VAR Named delete String wo
5 VAR Initial meassettings String rw
6 VAR List String ro
7 VAR Set default BOOL wo

- Current: contains the current measurement settings (MEASSETTINGS CURRENT).

- Named read: Loads a measurement setting from ,List“ / sub-indice 6, (MEASSET-
TINGS READ).

- Named store: Saves the current measurement setting. Assign a name or a number
(MEASSETTINGS STORE).

- Named delete: Deletes a measurement setting from ,List“ / sub-indice 6, (MEASSET-
TINGS DELETE).

- Initial meassettings: Measurement setting, which is loaded first at a reset of the sensor
(MEASSETTINGS INITIAL).

- List: Listing of all saved measurement settings (MEASSETTINGS LIST).

- Set default: Corresponds to the SETDEFAULT MEASSETTINGS command.

2050 Get Info

Object 2050h: Query sensor information

2050 |RECORD |Getinfo Value/parameter | Data type Access
Boolean w
Causes the terminal to retrieve the infostring from the sensor.
2100 Set Default
Object 2100h: Call up factory setting
2100 |RECORD |Set default Value/parameter | Data type Access
Boolean w
Resets the sensor on factory setting.
2101 Reset
Object 2101h: Initialize sensor (boot)
2101 |RECORD |Reset Value/parameter | Data type Access
Boolean w
2107 Reset Counter
Object 2107h: Reset counter
2107 |RECORD |Reset Counter ‘Value/parameter Data type Access
Sub-indice
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Reset counter X Bool wo
2 VAR Reset meas counter X Bool o]
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2132 Laser On

Object 2132h: Switch on laser light source

2132 |RECORD |Laser on Value/parameter | Data type Access
X Boolean rw
x = 0 : Laser off
x = 1:Laseron
215A Targetmode
Object 215Ah: Measurement mode
215A |RECORD |Targetmode Value/parameter | Data type | Access
X Unsigned16 | rw

x = 0 : Standard, suitable for materials, e.g. made of ceramics, metal, plastics or wood
x = 1 : Multisurface, suitable for materials with changing surfaces, e.g. PCB or hybrid

materials

x = 2 : Penetration, suitable for materials with strong penetration depth of the laser light

2161 Peak Position

Object 2161h: Peak selection in the vide osignal

2161 |RECORD |Peak position Value/parameter | Data type Access
X Unsigned8 |rw
x = 0 : DISTA, output of peak with highest amplitude (standard)
x = 1: DIST1, output of first peak
x = 2 : DISTL, output of last peak
2181 Average
Object 2181h: Averaging
2181 |RECORD |Average ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Average type X Signed8 rw
2 VAR Number of values y Unsignedi16 |rw
x = 0 : keine Mittelung y

x = 1: gleitend
x = 2 : Rekursiv
x = 3 : Median

moving average over 2 / 4 / 8 to 128 measurements
recursive average over 1 to 32768 measurements
median of 3, 5, 7 or 9 measurements

21A5 Hold last Value

Object 21A5h: Error handling

21A5 |RECORD |Hold last value Value/parameter | Data type | Access
X Unsigned16 | rw
x = 0 : Output error signal
x = 1: Hold last measurement
21B0 Digital Interface
Object 21B0Oh: Baud rate sensor
21B0 |RECORD |Interface settings ‘Value/parameter Data type |Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |ro
2 VAR Baudrate X Unsigned32 | rw

x = 9600 | 19200|56000| 115200 | 128000 | 230400 | 256000 | 460800 | 691200|921600 |

1000000 Baud

The baud rate in object 21B0:02 determines the baud rate of the sensor. The baud rate
of the RS422 extension terminal is defined in object 2006: 01. The two baud rates must

match.
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21E0 Zeroing, Mastering
Object 21E0h: Zeroing, mastering

21E0 |RECORD |Zeroing, mastering ‘Value/parameter Data type |Access
Sub-indices
0 VAR Number of entries 4 Unsigned8 |ro
1 VAR Reserved
2 VAR Master value Int16 rw
3 VAR Zeroing/mastering active |x Bool ro
4 VAR Mastering/reset mastering |y Bool wo
x = 0 : Setting of masters and mid-point cancelled
x = 1 : Master value/mid-point set
y = 0 : Cancel setting of master value and mid-point
y = 1 : Setting master value and the mid-point
2250 Measuring Rate
Object 2250h: Measuring rate
2250 |RECORD |Measuring rate ‘Value/parameter Datatype |Access
Sub indices
0 VAR Number of entries 5 Unsigned8 |ro
5 VAR Manual measuring rate X float rw
x = 0.250, 0.500, 1, 2 or 4 kHz
24A1 Keyfunc
Object 24A1h: key function
24A1 |RECORD |Keyfunc Value/parameter | Data type | Access
X Unsigned16 | rw
x = 0:none x = 2 : Teaching
x = 1: Mastering
24A2 Advanced Keylock
Object 24A2h: Advanced keylock
24A2 |RECORD |Advanced keylock ‘Value/parameter Data type |Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Mode X Unsigned8 |rw
2 VAR Delay y Unsignedi16 | rw
x = 0:none y =0 ... 60 [min]
x = 1: active
x = 2 : automatic
2711 Range of Interest
Object 2711h: Evaluation range
2711 |RECORD |Range of interest \Value/parameter Datatype |Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Start of range Unsigned16 | rw
2 VAR End of range Unsigned16 | rw
2999 Sensor Type
Object 2999h: Specify sensor type
2999 |RECORD |Sensor type Value/parameter | Data type | Access
ILD1420 String rw
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2FF0 Measurement Value

Object 2FFOh: Reading out the measurements

2FFO |RECORD |Measurement value ‘ Value/parameter | Data type Access
Sub-indeces
0 VAR Number of entries 7 Unsigned8 |ro
1 VAR Dist Unsigned16 |ro
2 VAR Shutter Unsigned16 |ro
3 VAR Counter Unsigned16 |ro
4 VAR Timestamp Unsigned32 |ro
5 VAR Intensity Unsigned16 |ro
6 VAR State Unsignedi16 |ro
7 VAR Dist raw Unsigned16 |ro

The output values are issued as unsigned digital values (raw values). 16 resp. 18 bits per value are being transmitted.
Subsequently you can find a compilation of output values and the conversion of the digital value.

Value Length | Variables Value range Formula
Distance |16 bits [0; <643] SMR reserve
(without [643; 64877] measuring
master- x = digital value range
ing) [>64877; 65520] EMR d [mm 1 102 1) MR [
mm] = ————x-1|~* mm
i : reserve 100 | 65520
[mm—] measuring range {10/25/50}
d = distance [mm)] [-0,01MR; 1,01MR]
Distance |18 bits |[x = digital value The output range is also coded with
(with MR = : 64235 values at 18 bit and shifted with
master- [mm] measuring range {10/25/50} the master value. The reserves at SMR
ing) MP = master position and EMR are coded with 643 values
= P [0; MR] each.
[mm]
MV = master value [mm] |[0; 2MR]
d = distance [mm]
- . - 1 102
MV < MP - 0.5MR; | [OSMR + MVIMR-MP+ 1 41— ( X - 51)* MR [mm]
MV] 100 {65520
MV = MP - 0.5MR: [-MP + MV; MR - MP+ MV]
Exposure |18 bits |[x = digital value [1; 262143]
time ) ET [us] = — x
ET = exposure time [us] [0.1; 26214.3]
Intensity |16 bits |[x = digital value [0; 65472] 1] 25
%] = — X
| = intensity [%] [0; 100] 16368
Sensor |18 bits |x = digital value [0; 242143] Bit 0 (LSB): peak starts before ROI
status Bit encoding [0; 1] Bit 1: peak ends after ROI
Bit 2: no peak found
SMR = Start of measuring range Bit 5: distance before SMR (extended)
EMR = End of measuring range Bit 6: distance after EMR (extended)
Bit 15: measuring value is triggered
Bit 16, 17: status LED;
- 00 - off 10 —red
- 01 —green 11 —yellow
Measure- | 18 bits |x = digital value [0; 262143]
ment
counter

RS422 extension terminal
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Time stamp

2 words,
at 16 bit

x = digital value Lo
y = digital value Hi

[0; 65535]
[0; 65535]

t = time stamp [ms]

[0; 11h55m49.67s]

]
tims] = - (65536 + X

Non-linear-
ized focus

18 bits

x = digital value

[0; 262143]

NF = focus

[0; 100]

100
= X
262143

NF [%]

Video
raw signal

16 bits

512 pixel

[0; 65535]

Additional information transmitted in the distance value

Distance value
262075
262076
262077
262078
262080
262081
262082

Description
data amount to big for selected baud rate
no peak available
peak before the measurement range (MR)
peak behind the measurement range (MR)
measurement value can not be calculated
peak is to large
Laser is off

3000 Sensor State

Object 3000h: Connection status

3000 |RECORD

Sensor state

\ Value/parameter | Data type

\ Access ‘

Sub-indices

0 VAR

Number of entries

Unsigned8

-

VAR

Sensor 1

Unsigned8

-

1
2 VAR

Sensor 2

Unsigned8

-

Sensor

0
1
2
3
4
5
6
7
8
1
1

X X X X X X X X X X X
I

RS422 extension terminal

timeout

: No RS422 extension terminal

: Terminal starts synchronization phase
: Terminal in synchronization phase 1

: Terminal in synchronization phase 2

: Terminal in synchronization phase 3

: unknown type of sensor

: unknown baud rate

: Error during serial initialization

6 : Sensor communication ok
7 : Measurement reception ok
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5.2.7 ILD1700

Overview of objects

Index (h)

Sensor 1 | Sensor 2 Name Description
2005 4005 |Sensor info Sensor information (other)
2006 4006 |Interface settings Baud rate extension terminal
2050 4050 |Getinfo Query sensor information
2051 4051 |Get settings Selection of the sensor
2100 4100 |Set default Reset to factory setting
2101 4101 |Reset Reboot sensor
2132 4132 |Laseron Switch on laser light source
2181 4181 |Average Averaging setting
21A0 41A0 |Dataon Switch measurement output on/off
21A4 41A4 | ASCII output Measurement data format
21A5 41A5 |Hold last value Sensor behavior in event of error

Measurement output and

21B0 41B0 |Digital interface baud rate sensor

21E0 41E0 |Zeroing Setting masters and the mid-point

2200 4200 |Set limits Set limit values

2201 4201 | Set limits F1 Assign switch outputs

2250 4250 |Measuring rate Measuring rate

2400 4400 |Synchronize/trigger i};ndc:ronizing, triggering, operating

24A0 44A0 |Key lock Button lock

24C0 44C0 |Enable flash for mastering | Release/lock flash writing

2999 4999 | Sensor type Specify sensor type

2FFO0 4FF0 |Measurement value Reading out the measurements
3000 Sensor state Connection status

For a description of the individual commands, also see Chapter "RS422 serial port" in the
sensor instructions.

2005 Sensor info

Object 2005h: Sensor information

2005 |RECORD |Sensor info \Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 8 Unsigned8 |r
1 VAR Sensor name ILD1700 String r
2 VAR Measuring range 200 String r
3 VAR Software version 5,047 String r
4 VAR Hardware version 1.52 String r
5 VAR Serial No. 706102 String r
6 VAR Option no 0 String r
7 VAR Calibration date 11/10/20 String r
8 VAR Article no 4120092 String r
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2006 Interface settings

Object 2006h: Baud rate extension terminal

2006 |RECORD | Interface settings ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 5 Unsigned8 |r
1 VAR Baud rate 115200 Unsigned32 |rw

The baud rate in object 2006:01 determines the baud rate of the RS422 extension termi-
nal. The baud rate of the sensor is defined in object 21B0: 02. The two baud rates must
match.

2050 Get Info

Object 2050h: Query sensor information

2050 |RECORD |Getinfo Value/parameter | Data type Access

Boolean w

Causes the terminal to retrieve the infostring from the sensor.
2051 Get settings

Object 2051h: Query sensor settings

2051 |RECORD |Get settings Value/parameter | Data type Access

Boolean w

Causes the Terminal to send the GetSettings command to the sensor and to store the
received sensor settings in the 2005h objects.

2100 Set Default

Object 2100h: Call up factory setting

2100 |RECORD |Set default Value/parameter | Data type Access

Boolean w

After calling up the factory default the current output is activated as the output channel in
object 21B0:01. Set object 21B0:01 on RS422, see Object 21B0.

2101 Reset
Object 2101h: Initialize sensor (boot)
2101 |RECORD |Reset Value/parameter | Data type Access
Boolean w

2132 Laser On

Object 2132h: Switch on laser light source

2132 |RECORD |Laser on Value/parameter | Data type Access
X Boolean rw
x = 0 : Laser off
x =1 : Laser on.
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2181 Average
Object 2181h: Averaging

2181 |RECORD |Average ‘Value/parameter Data type Access

Sub-indices

0 VAR Number of entries 2 Unsigned8 |r

1 VAR Average type X Int16 rw

2 VAR Number of values y Int16 rw
x = 0 : recursive average Recursive average of 1 to 32768 measurements
x = 1: moving average moving average of 1 to 128 measurements
x = 2 : Median median of 3, 5, 7 or 9 measurements

The averaging number applies only for the moving and the recursive average.

Averaging 1 |12 |4 |8 |16 32 |64 |128 |256 |512 |1024 |2048 4096
number

y 01 123 /4 51617 8 |9 |10 11 |12
Averaging 8192 |16384 |32768

number

v 13 14 15

21A0 Data On

Object 21A0h: Switch measurement output on/off
21A0 |RECORD |Data on Value/parameter | Data type Access
X Boolean rw

x = 0 : Data output off
x = 1 : Data output on

21A4 RS422 Format

Object 21A4h: Measurement data format
21A4 |RECORD |RS422 format Value/parameter | Data type Access
X Boolean rw

x = 0 : Binary format
x = 1 : ASCII characters

21A5 Hold Last Value

Object 21A5h: Retain measurement
21A5 |RECORD |Hold last value Value/parameter | Data type Access
X Unsigned8 |rw

x = 0 : Output error signal
x = 1: Hold last measurement

The command only affects the analog output.
21B0 Digital Interfaces

Object 21B0Oh: Measurement output and baud rate sensor

21B0 |RECORD | Digital interfaces ‘Value/parameter Data type \Access ‘

Sub-indices

0 VAR Number of entries 2 Unsigned8 |r

1 VAR Output device X Unsigned32 |rw

2 VAR Baud rate y Unsigned32 |rw
x = 0: Current (4 .. .20 mA) y = 0:115200 Baud
x =1 :voltage (0... 10V) y = 1:57600 Baud
x = 2 : RS422 y = 2:19200 Baud

y = 3:9600 Baud
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21EO0 zeroing, mastering

Object 21E0h: Zeroing, mastering/

21E0 |RECORD |Zeroing, mastering ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 4 Unsigned8 |r
1 VAR Reserved
2 VAR Master value Int16 rw
3 VAR Zeroing/mastering active |x Boolean r
4 VAR Mastering/reset mastering |y Boolean w
x = 0 : Setting of masters and mid-point cancelled
x = 1 : Masters/mid-point set
y = 0 : Cancel setting of masters and mid-point
y = 1: Setting masters and the mid-point
2200 Limit Values
Object 2200h: Set limit values
2200 |RECORD |Limit values ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 4 Unsigned8 |r
1 VAR Upper limit Int16 rw
2 VAR Lower limit Int16 rw
3 VAR Upper hysteresis Int16 rw
4 VAR Lower hysteresis Int16 rw
2201 Set limits F1
Object 2201h: Assign switch outputs
2201 |RECORD |Set limits F1 Value/parameter | Data type | Access
X Int16 rw
x = 0 : Upper limit switch output 2, lower limit switch output 1
x = 1 : Upper limit switch output 1, lower limit switch output 2
2250 Measuring Rate
Object 2250h: Set measuring rate
2250 |RECORD |Measuring rate \Value/parameter Datatype |Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Reserved
2 VAR Measuring rate X Int8 rw
x=0:25kHz
x=1:1.25kHz
X =2:625Hz
x=3:3125Hz
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2400 Synchronize, trigger

Object 2400h: Synchronizing, triggering, operating mode

2400 |RECORD |Synchronize, trigger ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Operation mode X Unsigned8 |rw
2 VAR Synchronous/trigger y Unsigned8 |rw
x = 0 : Sync/error for x = 0/1
x = 1: Sync/switch y = 0: Master synchronous off
x = 2 : Trigger/error y = 1: Master synchronous on
x = 3 : Trigger/switch y = 2: Slave
y = 3 : Master synchronous alternating
For x = 2/3
y = 0 : Flank positive
y = 1: Flank negative
y = 2 > level high
y = 3 > level low
24A0 Key Lock
Object 24A0h: Button lock
24A0 |RECORD |Key lock Value/parameter | Data type Access
X Boolean rw
= 0 : Unlock keyboard
= 1 : Keyboard locked
24C0 Enable Flash for Mastering
Object 24C0h: Release/lock flash writing
24C0 |RECORD |Enable flash mastering |Value/parameter | Data type Access
X Boolean rw
x = 0 : Flash writing locked
x = 1 : Flash writing released
2999 Sensor Type
Object 2999h: Specify sensor type
2999 |RECORD |Sensor type Value/parameter | Data type Access
ILD1700 String rw
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2FF0 Measurement Value

Object 2FFOh: Reading out the measurements

2FFO |RECORD |Measured value ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 1 Unsigned8 |r
1 VAR Measurement sensor 1 Unsigned16 |r

The output values are issued as unsigned digital values (raw values).

Digital value Use
0...160 Reserve measuring range start
161 ... 16207 Drawings
16208 ... 16367 Reserve measuring range end
16370 ... 16383 Error codes
Calculation of a measurement (in mm) - ,
from the digital value, reference value x [mm] = (digital oyt * 16368 0,01) * MB [mm]
start of measuring range
Example: MB = 10 mm, digital value = 8184, measurement = 5 mm
Digital error codes are output like measurements.
The range of values for error codes: 16370 ... 16383 (digital ;)
16370 No object recognizable 16376 Target cannot be evaluated
16372 too close to the sensor 16378 external laser off
16374 too far from the sensor 16380 Trigger mode, pulses coming too quickly
3000 Sensor State
Object 3000h: Connection status
3000 |RECORD |Sensor state ‘Value/parameter Data type \Access ‘

Sub-indices

0 VAR Number of entries 2 Unsigned8 |r

1 VAR Sensor 1 X Unsigned8 |r

2 VAR Sensor 2 X Unsigned8 |r

: No RS422 extension terminal

: Terminal starts synchronization phase
: Terminal in synchronization phase 1
: Terminal in synchronization phase 2
: Terminal in synchronization phase 3
: unknown type of sensor

: unknown baud rate

: Error during serial initialization

: Sensor timeout

6 : Sensor communication ok

7 : Measurement reception ok

X X X X X X X X X X X
Il
- 2 0N~ WN-=O
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5.2.8

Overview of objects

ILD2200

Ind

ex (h)

Sensor 1 | Sensor 2 Name Description
2005 4005 |Sensor info Sensor information (other)
2006 4006 |Interface settings Baud rate extension terminal
2050 4050 |Getinfo Query sensor information
2051 4051 |Get settings Selection of the sensor
2101 4101 |Reset Reboot sensor
2132 4132 |Laseron Switch on laser light source
2181 4181 |Average Averaging setting
21A0 41A0 |Data on Switch measurement output on/off
21E0 41E0 | Zeroing Setting masters and the mid-point
24A0 44A0 |Key lock Button lock
2999 4999 |Sensor type Specify sensor type
2FFO0 4FFO0 |Measurement value Reading out the measurements
3000 Sensor state Connection status

For a description of the individual commands, also see Chapter "RS422 serial port" in the
sensor instructions.

2005 Sensor info

Object 2005h: Sensor information

2005 |RECORD |Sensor info ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 8 Unsigned8 |r
1 VAR Sensor name ILD2200 String r
2 VAR Measuring range 20 String r
3 VAR Software version String r
4 VAR Hardware version String r
5 VAR Serial No. 01110576 String r
6 VAR Option no 0006 String r
7 VAR Calibration date String r
8 VAR Article no String r

2006 Interface settings

Object 2006h: Baud rate extension terminal

2006 |RECORD |Interface settings ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 5 Unsigned8 |r
1 VAR Baud rate 691200 Unsigned32 |rw

The baud rate in object 2006:01 determines the baud rate of the RS422 extension termi-
nal. The baud rate of the sensor is defined in object 21B0: 02. The two baud rates must

match.
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2050 Get Info

Object 2050h: Query sensor information

2050 |RECORD |Get info Value/parameter | Data type Access
Boolean w
Causes the terminal to retrieve the infostring from the sensor.
2051 Get settings
Object 2051h: Query sensor settings
2051 |RECORD |Get settings Value/parameter | Data type Access
Boolean w

Causes the Terminal to send the GetSettings command to the sensor and to store the
received sensor settings in the 2005h objects.

2101 Reset
Object 2101h: Initialize sensor (boot)
2101 |RECORD |Reset Value/parameter | Data type Access
Boolean w
2132 Laser On
Object 2132h: Switch on laser light source
2132 |RECORD |Laser on Value/parameter | Data type Access
X Boolean rw
x = 0 : Laser off
x =1 : Laser on.
2181 Average
Object 2181h: Averaging
2181 |RECORD |Average ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Average type X Int16 rw
2 VAR Number of values y Int16 rw

x = 0 : recursive average
x = 1: moving average
x = 2 : Median

The averaging number applies only for the moving and the recursive average.

Recursive average of 1 to 32768 measurements
moving average of 1 to 128 measurements
median of 3, 5, 7 or 9 measurements

Averaging 1 |2 |4 |8 |16 |32 |64 |128 |256 |512 [1024 |2048 |4096
number
y 0o |[1 2 |3 |4 |5 |6 |7 8 9 10 11 12
Averaging 8192 16384 |32768
number
y 13 14 15
21A0 Data On
Object 21A0h: Switch measurement output on/off
21A0 |RECORD |Data on Value/parameter | Data type Access
X Boolean rw

= 0 : Data output off

X
x = 1: Data output on
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21EO0 zeroing, mastering

Object 21E0h: Zeroing, mastering/

21E0 |RECORD |Zeroing, mastering ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 4 Unsigned8 |r
1 VAR Reserved
2 VAR Master value Int16 rw
3 VAR Zeroing/mastering active |x Boolean r
4 VAR Mastering/reset mastering |y Boolean w
x = 0 : Setting of masters and mid-point cancelled
x = 1 : Masters/mid-point set
y = 0 : Cancel setting of masters and mid-point
y = 1: Setting masters and the mid-point
24A0 Key Lock
Object 24A0h: Button lock
24A0 |RECORD |Key lock Value/parameter | Data type | Access
X Boolean rw
x = 0 : Unlock keyboard
x = 1 : Keyboard locked
2999 Sensor Type
Object 2999h: Specify sensor type
2999 |RECORD |Sensor type Value/parameter | Data type | Access
ILD2200 String rw
2FF0 Measurement Value
Object 2FFOh: Reading out the measurements
2FF0 |RECORD |Measured value ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 1 Unsigned8 |r
1 VAR Measurement sensor 1 Unsignedi6|r

The output values are

issued as unsigned digital values (raw values).

Digital value Use
0..642 Reserve measuring range start
643 ... 64876 Measurement range

64877 ... 65519

Reserve measuring range end

65520 ... 65535

Error codes

Calculation of a measurement
(in mm) from the c_jlgltal' value, x [mm] = (digital 5,1 *65520
reference value mid-point of

measuring range

1,02

- 0,51|*Messbereich [mm]

Example: MB = 10 mm, digital value = 643, measurement = -4.99989 mm

Digital error codes are output like measurements.

The range of values for error codes: 65520 ... 65535 (digital ;)
65522 No object recognizable 65528 Target cannot be evaluated
65524 too close to the sensor 65530 external laser off

65526 too far from the sensor
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3000 Sensor State
Object 3000h: Connection status

3000 |RECORD |Sensor state ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Sensor 1 X Unsigned8 |r
2 VAR Sensor 2 X Unsigned8 |r

x = 0 : No RS422 extension terminal
x = 1: Terminal starts synchronization phase
x = 2 : Terminal in synchronization phase 1
x = 3 : Terminal in synchronization phase 2
x = 4 : Terminal in synchronization phase 3
x = 5 : unknown type of sensor
X = 6 : unknown baud rate

x = 7 : Error during serial initialization
x = 8 : Sensor timeout

x = 16 : Sensor communication ok

x = 17 : Measurement reception ok
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5.2.9

ILD2300

3010 Laser On

Object 3010h: Switch on laser light source

3010 |RECORD |Laser On ‘ Value/parameter | Data type Access
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Sensor 1 Boolean rw
2 VAR Sensor 2 Boolean rw

X,y = 0: Laser off

X,y =1

Activates the laser with EtherCAT sensors connected.

: Laser on
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5.2.10 ODC2500

*  The optoCONTROL 2500 is shipped ex works with RS232 as active interface.

1

2 Before using the RS422 extension terminal for the very first time, switch the interface

in the optoCONTROL 2500 to RS422.
3 Start the TwinCAT Manager

E3 In the Actions menu, select the command: Reload the configuration.
E2 Select object 2006:01 and set the baud rate to 691200.

E3 Select object 2999 sensor type and set the sensor used to ODC2500.

Overview of objects

Index (h) Name Description
Sensor 1 | Sensor 2
2005 4005 |Sensor info Sensor information (other)
2006 4006 |Interface settings Baud rate extension terminal
2050 4050 |Getinfo Query controller information
2101 4101 Reset Reboot sensor
2154 4154 |measuring program | Change measuring program
2155 4155 | Switch edge Change the edge
21A0 41A0 |Data on Switch measurement output on/off
2600 4600 |Edit option data Write options data in RAM
2601 4601 |Edit program data Measuring program data in RAM
2604 4604 |Save option data Save options data in Flash
2605 4605 |Save program data Save measuring program data in Flash
2606 4606 |Read statistic Read min - max values
2607 4607 |Reset statistic Read min - max values with reset
2999 4999 |Sensor type Specify sensor type
2FFO0 4FF0 |Measurement value |Reading out the measurements
3000 Sensor state Connection status

For a description of the individual commands, see also the instructions for the Controller

in Chapter
2005 Controller-Info

Object 2005h: Sensor information

2005 |RECORD |Sensor info ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 8 Unsigned8 |r
1 VAR Sensor name ODC2500 String r
2 VAR Measuring range 34 String r
3 VAR Software version 1021 String r
4 VAR Hardware version String r
5 VAR Serial No. 1011423 String r
6 VAR Option no 0 String r
7 VAR Calibration date String r
8 VAR Article no String r
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2006 Interface settings

Object 2006h: Baud rate extension terminal

2006 |RECORD |Interface settings ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 5 Unsigned8 |r
1 VAR Baud rate 691200 Unsigned32 |rw

The baud rate in object 2006:01 determines the baud rate of the RS422 extension termi-

nal.

2050 Get Info

Object 2050h: Query controller information

2050 |RECORD |Getinfo Value/parameter | Data type Access
Boolean w
Causes the terminal to retrieve the infostring from the controller.
2101 Reset
Object 2101h: Initialize controller (boot)
2101 |RECORD |Reset Value/parameter | Data type Access
Boolean w
2154 Measuring Program
Object 2154h: Selection of measuring program
2154 |RECORD |measuring program Value/parameter | Data type Access
X Int8 rw
x = 0: EDGEHL x =5:2-SEG
x =1 :EDGELH x = 6 : USER1
x =2:DIA x =7 :USER2'
x =3:GAP x = 8 : USER3'
x=4:SEG 2 4 x =9 :USER4'
1) Presupposes that appropriate programs are installed in the controller.
2155 Switch Edge
Objekt 2155h: Change the edge
2155 |RECORD |Switch edge ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 4 Unsigned8 |r
1 VAR Front edge 1 X Unsigned16 |rw
2 VAR Front edge 2 X Unsigned16 |rw
3 VAR Rear edge 1 X Unsigned16 |rw
4 VAR Rear edge 2 X Unsigned16 |rw
x=20..80
21A0 Data On
Object 21A0h: Switch measurement output on/off
21A0 |RECORD |Data on Value/parameter | Data type Access
X Boolean rw

= 0 : Data output off

X
x = 1 : Data output on
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2600 Edit option data

Object 2600h: Write options data in RAM

2600 |RECORD

Edit option data

Value/parameter

Data type

Access

Int8[44]

w

For a description of the command, see also the instructions for the Controller in Chapter

"Commands”.

2601 Edit program data

Object 2601h: Write measuring program data RAM

2601 |RECORD

Edit program data

Value/parameter

Data type

Access

Int8[82]

w

For a description of the command, see also the instructions for the Controller in Chapter

"Commands”.

2604 Save option data

Object 2604h: Save options data in Flash

2604 |RECORD

Save option data

Value/parameter

Data type

Access

Boolean

w

For a description of the command, see also the instructions for the Controller in Chapter

"Commands”.

2605 Save program data

Object 2605h: Save measuring program data in Flash

2605 |RECORD

Edit measuring program

Value/parameter

Data type

Access

Boolean

w

For a description of the command, see also the instructions for the Controller in Chapter

"Commands”.

2606 Read Statistic

Object 2606h: Read min - max values

2606 |RECORD |Read statistic ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Min value Int32 rw
2 VAR Max value Int32 rw
Min/Max[mm] = Min/Max[0...65519] * 40.824 / 65519 - 0.4204872
The optoCONTROL 2500 provides a min value and a max value to the object.
2607 Reset Statistic
Object 2607h: Read min-max values, statistics in the sensor are reset
2607 |RECORD |Reset statistic ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Min value Int32 rw
2 VAR Max value Int32 rw

Min/Max[mm] = Min/Max[0...65519] * 40.824 / 65519 - 0.4204872

The optoCONTROL 2500 provides a min value and a max value to the object. Then the
memory for the min value and the max value is set to zero in the optoCONTROL 2500.

2999 Sensor Type

Object 2999h: Specify sensor type

2999 |RECORD

Sensor type

Value/parameter

Data type

Access

ODC2500

String
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2FF0 Measurement Value

Object 2FFOh: Read out the measurements

2FFO |RECORD |Measured value ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 1 Unsigned8 |r
1 VAR Measurement sensor 1 Unsignedi16 |r
Calculation of a measurement (in mm) 34,4386
from the digital value x [mm] = digital oyt * “esm19 0,2221

Digital error codes are output like measurements.
65521 No flank

65522 At the beginning of the image

65523 At the end of the image

65524  Dark-light flank

65525  Light-dark flank

65526  Min. number of flanks

65527  Maximum number of flanks

65528  No valid measuring program

65529  Segment 1st edge > = 2nd edge
65530  Segment number of edges < last edge
65531 No valid measurement distance

65533  Laser switched off

65534  No valid float number

65535  DMA Setup error

3000 Sensor State

Object 3000h: Connection status

3000 |RECORD |Sensor state \Value/parameter Data type \Access \
Sub-indices

0 VAR Number of entries 2 Unsigned8

1 VAR Sensor 1 X Unsigned8

2 VAR Sensor 2 X Unsigned8

-

-

—

: No RS422 extension terminal

: Terminal starts synchronization phase
: Terminal in synchronization phase 1

: Terminal in synchronization phase 2

: Terminal in synchronization phase 3

unknown type of sensor
unknown baud rate
Error during serial initialization
Sensor timeout

6 : Sensor communication ok

7 : Measurement reception ok

0
1
2
3
4
5
6
7
8
1
1

X X X X X X X X X X X
Il
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5.2.11 ODC2600

* The optoCONTROL 2600 is shipped ex works with RS232 as active interface.

1

2 Before using the RS422 extension terminal for the very first time, switch the interface

in the optoCONTROL 2600 to RS422.
3 Start the TwinCAT Manager

E3 In the Actions menu, select the command: Reload the configuration.
E2 Select object 2006:01 and set the baud rate to 691200.

3 Select the Object 2999 sensor type and set the sensor used to ODC 2600.

Overview of objects

Index (h) Name Description
Sensor 1 | Sensor 2
2005 4005 |Sensor info Sensor information (other)
2006 4006 |Interface settings Baud rate extension terminal
2050 4050 |Getinfo Query controller information
2101 4101 Reset Reboot sensor
2130 4132 |Set light tuning Flexible edge detection threshold
2154 4154 |measuring program | Change measuring program
2155 4155 | Switch edge Change the edge
21A0 41A0 |Dataon Switch measurement output on/off
2401 4401 | Trigger mode reset Stop triggering
2402 4402 |trigger mode trigger | Enable trigger-controlled output
2600 4600 |Edit option data Write options data in RAM
2601 4601 |Edit program data Measuring program data in RAM
2604 4604 |Save option data Save options data in Flash
2605 4605 |Save program data Save measuring program data in Flash
2606 4606 |Read statistic Read min - max values
2607 4607 |Reset statistic Read min - max values with reset
2999 4999 |Sensor type Specify sensor type
2FF0 4FF0 |Measurement value |Reading out the measurements
3000 Sensor state Connection status

For a description of the individual commands, see also the instructions for the Controller

in Chapter "Control commands”.
2005 Controller-Info

Object 2005h: Sensor information

2005 |RECORD |Sensor info ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 8 Unsigned8 |r
1 VAR Sensor name ODC2600 String r
2 VAR Measuring range 40 String r
3 VAR Software version 1013 String r
4 VAR Hardware version String r
5 VAR Serial No. 0311050 String r
6 VAR Option no 0 String r
7 VAR Calibration date String r
8 VAR Article no 4321004 String r
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2006 Interface settings

Object 2006h: Baud rate extension terminal

2006 |RECORD |Interface settings ‘Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 5 Unsigned8 |r
1 VAR Baud rate 691200 Unsigned32 |rw

The baud rate in object 2006:01 determines the baud rate of the RS422 extension termi-

nal.

2050 Get Info

Object 2050h: Query controller information

2050 |RECORD |Getinfo Value/parameter | Data type Access
Boolean w
Causes the terminal to retrieve the infostring from the controller.
2101 Reset
Object 2101h: Initialize controller (boot)
2101 |RECORD |Reset Value/parameter | Data type Access
Boolean w
2130 Set Light Tuning
Object 2130h: Light reference for flexible edge detection threshold
2130 |RECORD |Set light tuning Value/parameter | Data type Access
X Boolean w
x = 0 : Reset light reference, i.e. solid edge detection threshold
x = 1 : Activates light reference for flexible edge detection threshold
2154 Measuring Program
Object 2154h: Selection of measuring program
2154 |RECORD |Measuring program Value/parameter | Data type Access
X Int8 rw
x = 0 : EDGEHL x =5 : MULTISEG
x =1:EDGELH x = 6 : USER1
x =2:DIA x =7 :USER2'
x =3 :GAP x = 8: USER3'
x=4:8EG 2 4 x =9 :USER4’
1) Presuppose that appropriate programs are installed in the controller.
2155 Switch Edge
Objekt 2155h: Change the edge
2155 |RECORD |Switch edge \Value/parameter Data type Access
Sub-indices
0 VAR Number of entries 4 Unsigned8 |r
1 VAR Front edge 1 X Unsigned16 |rw
2 VAR Front edge 2 X Unsigned16 |rw
3 VAR Rear edge 1 X Unsigned16 |rw
4 VAR Rear edge 2 X Unsigned16 |rw
x=0..80
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21A0 Data On

Object 21A0h: Switch measurement output on/off

21A0 |RECORD |Dataon Value/parameter | Data type | Access
X Boolean rw
x = 0 : Data output off x = 1: Data output on

2401 Trigger mode reset

Object 2401h: Stop triggering
2401 |RECORD |Trigger mode reset Value/parameter | Data type | Access
Boolean w

2402 Trigger Mode Trigger

Object 2402h: Start triggering
2402 |RECORD |Trigger mode trigger Value/parameter | Data type | Access
Boolean w

2600 Edit option data

Object 2600h: Write options data in RAM
2600 |RECORD |Edit option data Value/parameter | Data type | Access
Int8[44] w

For a description of the command, see also the instructions for the Controller in Chapter
”Control Commands”.

2601 Edit program data

Object 2601h: Write measuring program data in RAM
2601 |RECORD |Edit program data Value/parameter | Data type | Access
Int8[82] w

For a description of the command, see also the instructions for the Controller in Chapter
”Control Commands”.

2604 Save option data

Object 2604h: Save options data in Flash
2604 |RECORD |Save option data Value/parameter | Data type | Access
Boolean w

For a description of the command, see also the instructions for the Controller in Chapter
”Control Commands”.

2605 Save program data

Object 2605h: Save measuring program data in Flash
2605 |RECORD |Edit measuring program |Value/parameter | Data type |Access
Boolean w

For a description of the command, see also the instructions for the Controller in Chapter
”Control Commands”.

2606 Read Statistic

Object 2606h: Read min - max values

2606 |RECORD |Read statistic \Value/parameter Data type \Access \
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Min value Int32 rw
2 VAR Max value Int32 rw

Min/Max[mm] = Min/Max[0...65519] * 40.824 / 65519 - 0.4204872
The optoCONTROL 2600 provides a min value and a max value to the object.
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2607 Reset Statistic

Object 2607h: Read min-max values, statistics in the sensor are reset

2607 |RECORD | Reset statistic ‘ Value/parameter | Data type ‘ Access ‘
Sub-indices
0 VAR Number of entries 2 Unsigned8 |r
1 VAR Min value Int32 rw
2 VAR Max value Int32 rw

Min/Max[mm] = Min/Max[0...65519] * 40.824 / 65519 - 0.4204872

The optoCONTROL 2600 provides a min value and a max value to the object. Then the
memory for the min value and the max value is set to zero in the optoCONTROL 2600.

2999 Sensor Type

Object 2999h: Specify sensor type

2999 |RECORD |Sensor type Value/parameter | Data type | Access
ODC2600 String rw
2FF0 Measurement Value
Object 2FFOh: Read out the measurements
2FFO |RECORD |Measured value ‘Value/parameter Data type \Access ‘
Sub-indices
0 VAR Number of entries 1 Unsigned8 |r
1 VAR Measurement sensor 1 Unsigned16 |r
Calculation of a measurement (in mm) — 40,824
from the digital value x [mm] = digital oyt * 510 0,4204872

Digital error codes are output like measurements.

65521
65522
65523
65524
65525
65526
65527

No flank

At the beginning of the image
At the end of the image
Dark-light flank

Light-dark flank

Min. number of flanks
Maximum number of flanks

3000 Sensor State

Object 3000h: Connection status

65528
65529
65530
65531
65533
65534
65535

No valid measuring program
Segment 1st edge > = 2nd edge
Segment number of edges < last edge
No valid measurement distance

Laser switched off
No valid float number

DMA Setup error

3000

RECORD

Sensor state

‘ Value/parameter | Data type

‘ Access ‘

Sub-indices

0

VAR

Number of entries

Unsigned8

=

VAR

Sensor 1

Unsigned8

=

VAR

Sensor 2

Unsigned8

=

0
1
2
3
4
5
6
7
8
1
1

X X X X X X X X X X X
I

: No RS422 extension terminal

: Terminal starts synchronization phase
: Terminal in synchronization phase 1

: Terminal in synchronization phase 2

: Terminal in synchronization phase 3

: unknown type of sensor

: unknown baud rate

: Error during serial initialization
: Sensor timeout

6 : Sensor communication ok
7 : Measurement reception ok
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6. Synchronize Sensors

6.1 Introduction

The synchronization of connected sensors/controller among each other in the EtherCAT
is realized via the Distributed Clock.

With it it is not necessary or possible to transmit the synchronous signals via the syn-
chronous input or output of the sensor respectively of the controller.

Unlike the Ethernet the synchronization does not occur via external signals but about the
clocks in the controllers. Using the EtherCAT this results in the synchronous modes

- Synchronization off (= Free Run) and

- Synchronization on (= DC-Sychron).

6.2 Simultaneous Synchronization

The following description explains the synchronization of two laser-optical optoNCDT
1700 displacement sensors.

E3 Connect both sensors to be synchronized to the RS422 extension terminal.

E32 Connect the EtherCAT coupler to a PC via a direct Ethernet connection (LAN) or
Switch (Intranet). Use a LAN cable with RJ-45 connectors.

3 Start the TwinCAT© System Manager program.
The RS422 extension terminal and the sensors are configured, see Chap. 5.1.4.
E2 Inthe TwinCAT menu, select the Reset TwinCAT (Config Mode) command.

E3 Click on PLC with  [etwion bpierer -~ < oo <
the right mouse but- [Genersl | Pl Sotings]

. g Solution T1700° (1 project)
tonin the system p juﬁo?go e

- Configura- > [l SYSTEM ] TinCAT System Manager
. =] moTION - v3.1 (Build 4109)
tion. Se|eCt Add Epl(
: 7 TwinCAT PLC Server
s i Add NewHem... Ctrle Shift A
New Item. &
[&d € [ Add Existing Ererm... Shift+Alt+A
4 )/ T
4 ¥ US| Paste Col Copyright BECKHOFF © 13962014
a Paste with Links hittp://www beckhoff. com

@ Import PLCopenXML...
« MMage=Inre

> 2 SyncUnits

b Inputs

» [ Outputs

» [ InfoData

4 [ Term1 (EK1100)

> [ InfoData

> @ Term 2 (CSP2008 Erweiterungsklemme RS422 V2)

:: Select Standard [ Add New Ttem - 12700 S - -_lﬂ ? -e‘- - SR

. I S U Sort by: | Default M Search Installed Templates L
PLC Project an or P
. Plc Templates X
rename the project Standard PLC Project Pl Templates | 1YPe Pl Templates
Creates a new TwinCAT PLC project

i i t task and .
in the field Name. {1 empty PLE Project Plc Templates coneming s fesk and s pregrem

Name: Sync 1700]

Location: C:\Users\11000086\MICRO-EPSILON: Do cuments\Visual Studio 2010\ Projects\TI700\TL700% -
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E3 Click twice on MAIN
(PRG) and start the
editor.

Add the variable
Dist with the syn-
tax Dist AT %I*
: INT;.

Add the variable
Dist 1 withthe
syntax Dist 1 AT

(=

$I* : INT;.
E32 Change to the

Build menu and
select the item
Build Syncl700.

Link the Dist input with
the variable Dist.

E3 Click on TxPDO1 >
Dist with the right
mouse button in
the system con-
figuration and select
Change Link.

Select the MAIN.
Dist > 1IB
XXXXxx.0, INT
[2.0] item and
quit with OK.

Solution Explorer

> [ External Types
»  |-3] References
3 DUTs
[J GVls
4 [ POUs
] MAIN (PRG)
3 VISl le
> Eg] PlcTask (PlcTask)
2_':: Sync 1700.tmc
a @ Sync 1700 Instance
a PlcTask Inputs
#1 MAIN.Dist

m

MAIN > [yl
1 PROGRAM MAIN
5 2 AR
3 Dist AT 3I* : INT:
4 END VAR
5
=
1

.
&a T1700 - Microsoft Visual Studio

File Edit View Project  Build | Debug TwinCAT TwinSAFE PLC Tools Sc

Build Solution
Rebuild Solution

TN 11
iw BRZNGE
Solution Explorer —
[£5  Build Sync 1700

Rebuild Sync 1700

Clean Solution

[ Solution ‘T1700" (1 pro

4 “i T1700 Clean Selection
4 [l svsTEM Batch Build..
¥ License

Cenfiguration Manager...

Cirl+Shift+B

a @ Real-Time
& /O Idle Task

a vo
4 * Devices
a4 == Device 2 (EtherCAT)

% Image
*8 Image-Info

> 2 SyncUnits

> Inputs

> [ Outputs

> [ InfoData

a4 [F Term1 (EK1100)

> [ InfoData

a Term 2 (C5P2008 Erweiterungsh

i

a TxPDO 1
§ M  Change Link...

4 [ Wes % Clear Link(s)
# Goto Link Variable
# 1

4 [ Info
] Display Mode

4 F A Add Newtem...

Take Name Ower from linked Variable

3

Ctrl+Shift+A

® ° Attach Variable Dist (Input)

—

S

E] Show Varishles
@ Uruzed

c 1700
Sync 1700 Instance

L] MAIN Dist_1

5120440, INT [2.0]
> B S12910.0, INT [2.0]

() Used and unused

[T Exclude disabled
Exclude other Devices
Exclude same Image
] Show Tooltps

7] Sort by Address

Show Variable Types
[ Matching Type
Matching Size

(] &0 Types
Agray Mode

Cancel ok
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Link the Dist_1 input with the variable Dist 1.

E2 Click on TxPDO1 > Dist 1 with the right mouse button in the system configuration

and select Change Link.

E32 Select the MAIN.
Dist 1 > 1IB
XxXXXxx.0, INT

[2.0] item and
quit with OK.

Sync 1700 Instance

87 Attach Variable Dist 1 (Input)— -_ - =5
| % Showe Y ariables
U @ Unused
() Used and unused
1700 [ Exclude disabled

# MAIN.Dist_1 > 1B 512910.0, INT [2.0]

Exclude other Devices
Exclude zame Image
|H] Show Tooltips

[] Sort by Address

Show Varable Types
[ Matching Type
tatching Size

[ &0 Types
Airay Mode

Cancel i ()8 i

In the example, the ILD1700 operates with a measuring rate of 1.25 kHz. Using object

2250:2, the measuring rate can be changed if necessary, see Chap. 5.2.7. For synchroni-
zation, the sensor measuring rate and the synchronization rate or cycle time of the exten-
sion terminal must be compatible.

Measuring rate [kHz] Cycle time [us]

25 400
1.25 800
0.625 1600
0.3125 3200

Change the Base Time
of the tasks.

E3 Double click on
Real-Time and
switch to the Set-
tings tab.

Choose a base time
of 200 ps.

Click twice on
PlcTask and
activate the Auto-
start function.

Set the synchro-
nous time on

0.8 msinthe
Cycle ticks field.

Solution Explorer
[ Selution 'T1700" (1 project)
4 il 5o retten

4 [ svsTEM
A icense

- @ Real-Time

[&1 PlcTask
sf= Routes
[E&H] T<COM Objects
MOTION
b PLC
SAFETY
E C++
a vo
2 " Devices

j= Image

=8 Image-Info
[ : SyncUnits
[ Inputs
i [ Outputs

a4 =% Device 2 (EtherCAT)

The cycle time of the PLC tasks should also
correspond to the SYNCO cycle time or a
multiple of it.

bl MAIN

|Onlir|a I Priorities I C++ Debugger

¥ 700
| Settings I

Router Memary (MByte): 32 =

Available CPUs (Windows/Other): 1 — 1] -

CPU

RT-CPU

Base Time

0

[# Default

Object

RT-CPU

/O Idle Task
PlcTask
PlcAuxTask

Default (0)
Default (0]
Default (0)

Solution Explorer

'; Selution 'T1700" (1 project)
4l T1700
a [ sYSTEM
(¥ License
> @ Real-Time

2 [BFe
[E1 PlcTask

] TcCoM Objects
MOTION
3 PLC
SAFETY
[ c++
Pl vo
4 *é Devices

4 == Device 2 (EtherCAT)
A Tnemn

Task ‘Online I Parameter (Dnline]l

Name: PlcTask

[C] Aute Priorty Management
Priority: 20

Start tick {modulo): 0
[ Separate input update
Pre ticks:
[] Waming by exceeding

Meszage bax

Watchdog Cycles: o

Port: 350 =

Object Id:  (x02010030
Options

3 [ Disable

[] Create symbols
£ Include extemal symbals

Floating point exceptions
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E2 Select the RS422 extension terminal. Go to the DC tab and select DC-Synchron as
operation mode.

E2 Click the Advanced Settings button.

E2 Enter the cycle time of the synchron pulses, e. g. 800 us for an ILD1700 with a
measuring rate of 1.25 kHz.

Selution Explorer > 1 X MAIN
| |
| General | Bherc.ﬂrl DC | F'rucass Data | Stariup ICoE-OnI\ne IOnI\nEl
4 [ POUs 1 |
E MAIN (PRG) Operation Mode: [DC—Synonn vl
[ VISUs
> [ PlcTask (PlcTask) ( Advanced Settings... |
23 Sync 17004 ( 1
2 Sync .tme -
Ad ed Setti
4 @ Sync 1700 Instance s "
4 [ PlcTask Inputs Distributed Clock Distributed Clock
1 MAIN.Dist
21 MAIN.Dist 1 Cyclic Mode
SAFETY Operation Mode DC-Synchron -
i C++
| Enabl Sync Unit Cycl : 800
. B@wo able ync Unit Cycle (s)
4 %L Devices SYNC O
4 == Device 2 (EtherCAT) Cycle Time (s) Shift Time {us)
] ,
1% Image () Sync Urit Cycle x0 User Defined 0
*B Image-Info i )
> 2 SyncUnits @ User Defined + SYNCD Cycle
> [ Outputs
» [ InfoData [ Based on Input Reference
a4 [f Term1 (EK1100)
[ [nfoData
. . Enable SYNC 0 = 0
|A # Term 2 (CSP2008 Erweiterungskl |

Fig. 9 Cycle time for a simultaneous synchronization

Activate the Configuration.

E3 Change to the TwinCAT menu and select Activate Configuration.
6.3

°  With this type of synchronization, the two sensors measure alternately and it is
1 intended e .g. for thickness measurement of transparent objects or a difference
measurement on closely spaced measuring points.

Alternating Synchronization

* Not all sensor models are suitable for alternating synchronization. The output rate of
1 a sensor with alternating synchronization is halved; the total measuring rate is equal
to the set measuring rate of one sensor.

The following description explains the alternating synchronization of two laser-optical
optoNCDT 1700 displacement sensors.

E3 Connect both sensors to be synchronized each at their own RS422 extension termi-
nal.

E2 Connect the EtherCAT coupler to a PC via a direct Ethernet connection (LAN) or
Switch (Intranet). Use a LAN cable with RJ-45 connectors.

2 Start the TwinCAT© System Manager program.
The RS422 extension terminals and the sensors are configured, see Chap. 5.1.4.
E32 Inthe TwinCAT menu, select the Reset TwinCAT (Config Mode) command.

E2 Click on p1.C with
the right mouse but-

tonin the system
- Configura-

tion. Select Add
New Item.

Solution Explorer

o Solution T1700" (1 project)
4 ol T1700
> | SYSTEM
MOTION
PLC
S = Add New Item...
[l € [ Add Bisting em...
“ g Ih Paste
Paste with Links

Import PLCopenXML...
TImagEInte
2 SyncUnits

Ctrl+Shift+A
Shift+Alt+A
Ctrl+V

a

&

>
> Inputs

> [ Outputs

> [H InfoData

a [ Term1 (EK1100)
> [ InfoData

v 1 X

T
General | Ple Settings

TwinCAT System Manager
v3.1 (Buid 4109)

TwinCAT PLC Server

Copyright BECKHOFF © 1996-2014
http://www beckhoff.com
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E3 Select standard
PLC Project and
rename the project
in the field Name.

E3 Confirm the entry
with Add.

E3 Click twice on MAIN
(PRG) and start the

editor.

E3 Add the variable
Dist 2 with the
syntax Dist 2 AT
$I* : INT;.

E3 Add the variable
Dist 3 with the
syntax Dist 3 AT
$I* : INT;.

E3 Change to the
Build menu and
select the item

Build Sync1700.

Link the Dist input of
Term 2 with the vari-
able Dist 2.

E3 Click on TxPDO1 >

Dist with the right
mouse button in
the system con-

figuration and select

Change Link.

. 1
Add New Ttem - 2 1700er F —l =
Installed Templates Sork by: [ Search Installed Templates 2|

(03 Type: Plc Templates

Plc Templates

Online Templates

Standard PLC Project Plc Templates
Creates a new TwinCAT PLC project
containing a task and a program.

Empty PLC Project Plc Templates

Name: Alt Sync 1700]
Location: Ci\Users\11000086\MICRO-EPSILON\Documents\Visual Studio 2010\Projects\2 1700er2 1700er, v

Selution Explorer - 0 ) man: )(
1 PROGRAM MAIN
MOTION N L
. @ PLC 3 Dist_2 AT £I+ : INT:
4 @Alt Sync 1700 ‘_l Dist_3 AT £I* : INT:
4 [E] Alt Sync 1700 Project " END_VAR
> [ External Types
»  [+3] References
3 DUTs
[3 GVls
a| [ POUs o
] MAIN (PRG) E 1
—
> g5 PlcTask (PlcTask)
@ Alt Sync 1700 Instance
SAFETY
E Ce++
a4 FVo
4 i Devices — | jl

-
e 2 1700er - Microsoft Visual Studio
File Edit View Project  Build Debug TwinCAT Twin5AFE PLC Toels §

e R R A= - I Build Solution Ctrl+Shift+B E

T — Rebuild Selution

Clean Solution
Build Alt Sync 1700

Rebuild Alt Sync 1700

Clean Selection

» g Extel Batch Build...
. [ Refe Configuration Manager...
£ DUTs [ |

23 Alt Sync1700.tmc
> Ej PlcTask (PlcTask)
4 @ Alt Sync 1700 Instance
4 PlcTask Inputs

#1 MAINM.Dist_2
1
#1 MAIN.Dis|
M Ch Link...
SAFETY ange Lin
E Cos ¥ Clear Linkis)
p /0 Goto Link Variable
4 ﬂ% Devices Take Name Over from linked Variable
4 == Device 2 (EtherC, i
jg Image Display Mode b

2% Image-Info | ] Add Newlem..
> 2 SyncUnits

Ctrl+Shift+A
Move Address...

> Inputs

> [l Outputs *3  Online Write...

> [ InfoData +3  Online Force...
a ([ Term1 (EK1T & Release Force 1
> [ InfoData

Add to Watch

Remove from Watch

I Description File
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E32 Select the MAIN.
Dist 2 > 1IB
XxXXXxx.0, INT

[2.0] item and
quit with OK.

F
" Attach Variable Dist (Input)

(]

E] Show Yariables
@ Urused

#1 MalM.Digt_3 > IBS12046.0, INT [2.0]

() Used and unused

7] Exclude disabled
Exclude ather Devices
Exclude zame Image
B Show Tooltips

[T Sort by Addiess

Show Variable Types
] Matching Tepe
Matching Size

[T &0 Types
Array Mode

| —

Link the Dist input of Term 3 with the variable Dist 3.

E3 Click on TxPDO1 > Dist with the right mouse button in the system configuration
and select Change Link.

E3 Select the MAIN.
Dist 3 > 1IB
XxxXxxx.0, INT

[2.0] item and
quit with OK.

F
B Attach Variable Dist (Input)

==

ﬁ] Show Yarizbles
@ Unuzed

Al Sync 1700 Instance
#1 [ > B 512046.0, INT [2.0]

() Used and unused

[7] Exclude dizabled

E xclude other Devices
Exclude same Image
M| Show Toaltps

7] Sort by Address

Show Y arisble Types
[] Matching Type
Matching Size

[] &0 Types
Arrap Mode

Cancel Ok I I

In the example, the ILD1700 operates with a measuring rate of 2.5 kHz. Using object
2250:2, the measuring rate can be changed if necessary, see Chap. 5.2.7. For synchro-
nization, the synchronization rate or cycle time of the extension terminal must be half the

sensor measuring rate.

Measuring rate [kHz] E;;Jys(ilee;{?r?si on

sensor terminal multiple of it.
25 800

1.25 1600

0.625 3200

0.3125 6400

The cycle time of the PLC tasks should also
correspond to the SYNCO cycle time or a

Change the Base Time
of the tasks.

E3 Double click on
Real-Time and
switch to the Set-
tings tab.

E3 Choose a base time
of 200 us.

Selution Explorer L T1700

Eq MAIN

|
= : : Settings || Online | Priorities | C++ Debugger |
m Solution 'T1700' (1 project)
a ;‘I So retten Router Memary (MByte): 32 lﬁl
a4 svsTEM
% License Available CPUs (Windows/Other): 1 Iﬁl 0 EI
> @ Real-Time
B Tasks CPU RT-CPU |BaseTime | s
[B PlcTask 0 [ Default
=fs Routes
[] TcCOM Objects
MOTION
> @ pLc
| &3] saFeTY
E C++
a Vo
2 ¥ Devices 83.3 ps
4 == Device 2 (EtherCAT) Object RT-CPU 769 us
8 mage VO Idle Task | Default (0) 714 b5
*8 Image-Info 666 s
J‘: ! PlcTask Default @ 625 us
& SyncUnits 50
. Inputs PlcAuxTask |Default (0) HS
» W Outputs I
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E3 Click twice on
PlcTask and
activate the Auto-
start function.

E3 Set the synchro-
nous time on
0.8 ms inthe
Cycle ticks field.

E3 Selectthe Term 2

Solution Explorer T1700 bl MAIN
X . Task ‘Onllne I Parameter {0n||r|e]|
I,_; Solution 'T1700' (1 project]
4 il TL700 Nams: PloTack Port: 350 2
Rl [t ]
Auto start
I¥ License EM — . Object Id:  (x02010030
> @ Real-Time o Prorty Manzgeme Options
P == Prioy: 20 = ] Disable
TcCOM Objects Start tick imodulo): 0 = Include extemal symbols
k2] MOTION [7] Separate input update
b PLC Prre ticks:
SAFETY
[ -+ [ Waming by exceeding
4 [F Vo Message box
‘. *é Devices Floating poirt exceptions
0 B
4 5= Device 2 (EtherCAT) Watchdog Cycles:
1 R,

(CSP2008 Erweiterungsklemme. ... Go tothe DC tab and

select DC-Synchron as operation mode.

E3 Click the Advanced

Settings button.

E2 Enter the cycle time of the synchron pulses, e. g. 800 us for an ILD1700 with a
measuring rate of 2.5 kHz.

Il
4 % Tasks
[Z PlcTask
si= Routes
[&] TcCOM Objects
MOTION
PLC
SAFETY
E C++
4 /0
4 4% Devices
a == Device 2 (EtherCAT)
+8 Image
+% Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
[§ Term1 (EK1100)

[

T1700 b4

T |
| General I ElherCM” DC || Process Data I Startup I CoE - Online I Online|

Operation Mode [DC—S)'nchmn V]
| [ Advanced Settings... i ]
An-ivanced Settings
- Distributed Clock | Distributed Clock
Cyclic Mode
Operation Mode: DC-Synchron -

Sync Unit Cycle (us): 800

SYNCO
Cycle Time {ps): Shift Time (ps):
(0 Sync Unit Cycle x0 User Defined o
@ User Defined +SYNCO Cycle

2po x0 - 0

=] Term 2 (CSP2008 Erw

[] Based on Input Reference

) TEFUU L
& Dist
#1 Dist_1

> [ WeState

- [ InfoData
4 Term 3 (CSP2008 Erw

4 TxPDO1
S Dist
#1 Dist 1

> [ WcState

- [ InfoData
| Term 4 (ELO0L1)

+

Enable SYNG 0 - 0
SYNC 1

() Sync Unit Cycle Cycle Time (us): 800
@ SYNC 0Cycle xl | Shift Time {us): 0

[] Enable SYNC 1

[ Use as potential Reference Clock
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E3 Select the Term 3

select DC-Synchron as operation mode.

4 % Tasks
[E1 PlcTask
=f= Routes
[E] T<COM Objects
MOTION
> PLC
SAFETY
E Crt
a 0
4 ¥ Devices
a4 == Device2 (EtherCAT)
jg Image
2% Image-Info
> 2 SyncUnits
> Inputs
> [ Outputs
-~ [ InfoData
a |j Term 1 (EK1100)
»  [H InfoData

4 TxPDO1
% Dist
# Dist1

- [ WcState

t:

p Term 2 (CSP2008 Erw|.

q So retten

E2 Click the Advanced Settings button.

E2 Enter the cycle time of the synchron pulses, e. g. 800 us for an ILD1700 with a
measuring rate of 2.5 kHz. Set the shift time to 400 us.

(CSP2008 Erweiterungsklemme. ... Go tothe DC tab and

| General | EtherCAT

oc | Process Data

Startup I CoE - Online I Online|

Operation Mode

[DC—Synchmn

[ Advanced Settings... ]

Advanced Settings

28 Distributed Clock

a Term 3 (CSP2008 Erwi

] TRPOOT
| Dist
# Dist1

- [H WcState

> [H InfoData

B

B Term 4 (EL9011)

Distributed Clock

[~ Use as potential Reference Clock

Cyclic Mode
Operation Mode: DC-Synchron hd
Sync Unit Cycle (ps): 800
SYNCO
Cycle Time (us): Shift Time (us):
(2 Sync: Unit Cycle x0 User Defined o
@ User Defined + §YNCO Cycle
800 /{2 - 400
|| Based on Input Reference
¥
Enable SYNC 0 - a0
SYNC 1
() Sync Unit Cycle Cycle Time {us): 200
@ SYNC 0Cycle xl Shift Time {ps): [1]
[ Enable SYNC 1

Fig. 10 Cycle time and shift time for an alternating synchronization

Activate the Configuration.

E2 Change to the TwinCAT menu and select Activate Configuration.

The following set shows the time shift for alternating synchronization using an ILD1700
with different measuring rates.

Measuring rate | Output rate SYNCO Cycle Time | +SYNCO Cycle
individual sensor | individual sensor

2.5 kHz 1.25 kHz 800 us /2 400 us
1.25 kHz 0.6255 kHz 1600 us /2 800 us
0.625 kHz 0.31255 kHz 3200 us /2 1600 us
0.3125 kHz 0.156255 kHz 6400 us /2 3200 us

Fig. 11 Time shift ILD1700 with alternating synchronization
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7. Loading Project in Terminal, Saving

The following chapter describes how to save a project and to load it in the RS422 exten-
sion terminal(s).

This examples is based on the project of alternating synchronization, see Chap. 6.3.
Requirements:

- Both sensors to be synchronized are respectively connected to their specific RS244
extension terminal.

- The EtherCAT coupler is connected with a PC via a direct Ethernet connection (LAN)
or Switch (Intranet).

- The TwinCAT®© System Manager program runs with the alternating synchronization
project, see Chap. 6.3.

- The extension terminals and sensors are configured, see Chap. 5.1.4.

The status of the objects 2006h, 2999h and 2132h is volatile. As long as you do not
switch off the RS422 extension terminal(s), the settings are retained after a restart of the
TwinCAT Manager.

You can instruct the TwinCAT Manager to set these objects automatically to the desired
values.

E3 Choose the Restart TwinCAT
menu.

E3 Double-click onthe Term 2 (CSP2008 extension terminal RS422 V2)
entry and switch to the programming environment in the startup tab and click on
the New. . . button.

(Config Mode) command in the TwinCAT

E3 Choose the 2006:01 object and set the baud rate for your sensor. The ILD1700 oper-
ates using a baud rate of 115200 bauds. Confirm the dialogs with OK.

Solution Explorer Bl T1700 < QA

T |
- | General [ EtherCAT | DC [ Process Datal| Startup || CoE - Online [ Online |
; Solution 'T1700' (1 project) - 1 |
“'i T1700 Transtion  Protocal Indes Data Comment
> (@l SYSTEM
MOTION € <PS> CoE Bc1C12:00 00 (0} clear sm pdos (Bx1C12)
pLC C «PS:  CoE BIC13:00 (00 () clear sm pdos ((1C13)
© o CAFETY C <PS>  CoE BICIZ01  CelA00 (BE56) dowrload pdo B<1C13:01 1.
c C <PS> CoE B1C13:00 0 (1) download pdo B<1C13 count
4
s Lo B 52
. 4% Devices Edit CANopen Startup Entry L
4 == Device 2 (EtherCAT) -—
§% Image TDralnim;n Inde () 2006 oK
N b ndex [hex):
Image-Info C |
+* ancel
. 2 SyncUnits P>5 [Os»F Subindex (dec) 1
: = EEI:L::ts Cs-a [Co=s Walidate [ Complete Accass
E Frm0Ctrl Datafhesbin): 00000000
- Fren0WeCtrl
- DevCtrl =
» [l InfoData Comment: Baud rate
a u Term 1 (EK1100)
o = Index Name - Elan s - -
“ +- 10120 Sync M Set Value Dialog ﬂ
+-1C320 Senc 1 =
+-1C320 Sync Dec: 115200 | QK |i|
+- 2001:0 Lagin
. WeState 050 e | P 0:0001C200
4 [ InfoData = Float 151429582040
# State fl
> # AdsAddr +- 2020:0 Basicsd|
#| DeOutputShift +2021:0 Presety | Book o]
# DclnputShift + 20220 B ) 00C201 00 1
a Term 3 (CSP2008 Erweiter 2050 Get in nary:
> TxPDO 1 I 2051 Getselll| Bt Size: ®1 ©®8 ©16 @3 B O?
. [ WcState gl 2100 Set def]| 4
L R e 4

Repeat these steps for the sensor type (Object 29999h) and the laser light source (object
2132h).
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E2 Click the New. . . button and
choose object 2999h.

The data type for the sensor is a
string. However, in object 2999 it
can be deposited only as hexa-
decimal value.

String ,,ILD1700

Hex- value: 49 4c¢ 44 31 37 30 30
00

Fig. 12 Dialog for the transition of
the sensor type into object 2999h

E2 Add the startup entry for the laser light source, object 2132h.

(U T1700 X

[{ MAIN [TL700 Alt Sync 1700] poess Data | Startup | o -Onine | Online |
Transition  Protocol Index Data Comment
C PS>  CoE Qc1C1200 <00 (D) clear sm pdos (k<1C12)
C PS> CoE Bc1C13:00  0<00(0) clear sm pdos (B<1C13)
& <PS> CoE <1C13:01 1ADD (6656) download pdo Bx1C13:01...
Il <PS> CoE (x1C13:00 D01 (1) download pdo (<1C13 count
Ers CoE 200601 Be0001C200 (115200) Baud rate
Eirs CoE 2955:00 4954C 442031373030 Sensor type
Eirs CoE Bc2132:00 Q<01 (1) Laseran
Move Up | [Move Down Delete... Ed...

Fig. 13 Startup entries for sensor configuration

| General | EtherCAT [ DC | Process Data | Statup | CoE - Online | Online |
Transition  Protecol Index Data Comment
C <PS: CoE D1C12:00 D00 (0) clear sm pdos
il <PS> CoE (c1C13:00 00 (0) clear sm pdos
i <PS> CoE 1C13:01 O 1ADD (6656) download pdo
C P35> CoE B<1C13:00 &<01 (1) download pdo
@rs CoE xc2006:01 x0001C200 (115200) Baud rate
Move Up Move Down Delete...
-

Edit CANopen Startup Entry M
Transition
E+p Inde [hes): 2939

Cancel
P>5 [Es~»P Subdndex (decl O
Os-0 Oo-s W alidate [] Complete Access

D ata [hexbin): 49404431 37303000 Hex Edit...

Walidate b ask:

Comment: Senszor type
Index Mame Flags Walue -
+- 2607:0 Reset statistic P24

ll | 2710 Fange of interest »2¢
i 2999 Sensor ype R
+ 2FF00 Measuremnent values P T4

E2 Add the three startup entries also in terminal Term 3 (CSP2008 extension

terminal RS422 V2).
Activate the configuration.

E2 Switch to the TwinCAT menu and choose the Activate Configuration entry.

Save the configuration

E3 Switch to the system configuration and mark solution’ T1700’ (x xx) atthe

beginning of the tree.

E2 Choose the save T1700.s1n entry inthe File menu to save the project.

Solution Explorer

= Mew
; Solutlon 'T1700" (1 project) Open
- Add

a ,ﬂ SYSTEM
4 License Close

L3

4 @ Real-Time
[& VO Idle Task

4 E] Tasks

= Save T1700.sIn

AVE

N Ak

Ctrl+5

File Edit View Project Build Debug TwinCAT

P | CoE - Online | Online
3 Comment
(] clear sm pdos (k1C12)
(0} clear sm pdos (k1C13)
(6656) download pde B1C13:07..
1) download pdo B¢1C13 count
1C200 (115200} Baud rate
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8. Warranty

All components of the device have been checked and tested for functionality at the fac-
tory. However, if defects occur despite our careful quality control, MICRO-EPSILON or
your dealer must be notified immediately.

The liability for material defects is 12 months from delivery. Within this period, defective
parts, except for wearing parts, will be repaired or replaced free of charge, if the device
is returned to MICRO-EPSILON with shipping costs prepaid. Any damage that is caused
by improper handling, the use of force or by repairs or modifications by third parties is
not covered by the liability for material defects. Repairs are carried out exclusively by
MICRO-EPSILON.

Further claims can not be made. Claims arising from the purchase contract remain unaf-
fected. In particular, MICRO-EPSILON shall not be liable for any consequential, special,
indirect or incidental damage. In the interest of further development, MICRO-EPSILON
reserves the right to make design changes without notification.

For translations into other languages, the German version shall prevail.

9. Service, Repair

In the case of the RS422 extension terminal MICRO-EPSILON Optronic GmbH
has a defect, please send the affected parts
for repair or exchange. If the cause of a fault
cannot be clearly identified, please send the 01465 Langebrick, Germany

entire measuring system to: Telephone: + 49 35201/729 - 0
Fax: + 49 35201/729 - 90
optronic@micro-epsilon.de

LessingstraBe 14

www.micro-epsilon.com

10. Decommissioning and Disposal
E3 Disconnect all the cables on the RS422 extension terminal.

Incorrect disposal may cause harm to the environment.

E3 Dispose of the device, its components and accessories, as well as the packaging
materials in compliance with the applicable country-specific waste treatment and
disposal regulations of the region of use.
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