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1 Functional principle: L-LAS-RL line sensors
1.1 Technical description

In the sensors of the L-LAS-RL series the measurement object is illuminated with best possible homogeneous light
distribution by means of a ring light comprising several LEDs. The transmitter light sources (LEDs) are available in
various wavelength ranges (W:=white light LED, R:=red light LED (640nm), B:=blue light LED (520nm), and UV:=
ultraviolet LED.

The sensor's receiver optics unit is equipped with a CCD line that comprises many closely adjacent, individual receiver
elements (pixels) that are arranged in a line. The light quantity of each of these receiver elements that accumulates
during the exposure time can be separately read out as an analog voltage, and after analog-digital conversion can be
stored as a digital value in a data field (video information).

If there is a non-transparent measurement object in the sensor's reference distance, the light that is reflected from the
object surface is mapped on the individual pixels of the CCD line. Depending on the reflectance of the object surface
certain areas of the line's receiver elements (pixels) will be more illuminated, and other areas of the line will be less
illuminated. As a result the pixels within the less illuminated zone will provide a considerably lower analog voltage
than pixels that are better illuminated.

Suitable software algorithms are used to determine the shadow zones and the better illuminated zones from the video
image. Since the distance of the pixels on the CCD line and the distance from the measurement object are known, the
size and position of the differently well reflecting areas of the measurement object can be determined.

The sensors of the L-LAS-RL series feature a microcontroller that can be parameterised with a Windows PC software
through the serial RS232 interface. Various evaluation modes can be set at the sensor. The housing of the control unit
features a TEACH/RESET button and a potentiometer [1] for tolerance setting. Switching states are visualised by
several LEDs (red, yellow, green) that are integrated at the housing of the L-LAS-RL sensor. The L-LAS-RL control unit
has three digital outputs (OUTO, OUT1, OUT2) with software-adjustable output polarity. Two digital inputs (INO, IN1)
can be used to provide an external TEACH/RESET functionality and an external TRIGGER functionality by means of
a PLC. The control unit also provides a high-speed analog output (0 ... 10V) and a current output (4 ... 20mA) with
12-bit digital/analog resolution.

[1] not available with all model ranges

Abb.: L-LAS-RL-20-W
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2 Installation of the L-LAS-RL-Scope software

Hardware requirements for successful installation of the L-LAS-TB-Scope software:

800 MHz Pentium-compatible processor or better.
CD-ROM or DVD-ROM drive

Approx. 10 MByte of free hard disk space
SVGA graphics card with at least 800x600 pixel resolution and 256 colors or better.

Windows 98, Windows NT4.0, Windows XP, Windows Vista, or Windows 7 operating system
Free serial RS232 interface or USB port with USB-RS/232 adaptor at the PC

Please install the L-LAS-TB-Scope software as described below:

A

1. =

CO-Laufwerk (00

Insert the installation CD-ROM in your CD-ROM drive. In our example we suppose that

this is drive "D".

Start the Windows Explorer and in the folder tree of your CD-ROM drive go to the

Then start the installation program by double-clicking on the SETUP.EXE symbol.

As an alternative, software installation can also be started by clicking on START-Run...
and then entering "D:\Install\setup.exe”, which must be confirmed by pressing the OK

Destination Folder

folder.

installation wizard

Destination Folder

C:\Pragrammetl-LAS-RL-S copel/ 3184

@ installation folder D:\Install\ .
=
satup.exe
button.
i3 L LAS RL Scope¥31B Setup (=13
Welcome to the
L-LAS-RL-ScopeV318
Installation Wizard
Itis strongly recommended that pou exit allWindows programs
before rnning this setup program.
Click Cancel to quit the setup program, then clase any programs
vou have wnning. Click Next to continue the installation.
‘WERNING: This program is protected by copright law and
international treaties.
Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the makimum extent possible under law.
3 5 L-LAS-RL ScopeV318B Setup (=T

Select 5 folder where the application will be installed
0.

The installation wizard will install the files for L-LAS-RL-Scopev318 in the following

Tavinstallinta a different folder, click the Browse button, and select anather folder.

“You can chonse not to install L-LAS-RL-Scopel318 by clicking Cancel to exit the

Browse

<Back || Mest> | [ Cancel

The installation program then displays a dialog box for
L-LAS-RL-Scope installation.

This dialog box shows some general information about
installation.

Click on Next> to start the installation

or on Cancel to quit the installation of the L-LAS-RL-
Scope software

Cancel

When you click on the Next> button, a new dialog
appears for selecting the folder where the application will
be installed (destination folder).

You may accept the suggested folder with Next>, or you

may change the installation folder as desired by clicking
on the Browse button

Browse
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4. Another L-LAS-RL-Scope Setup dialog will be displayed.

1% L-LAS-RL ScopeV31E Setup

Ready to Install the Application

Click Next ta begin :::allalmr\ é“ < { EaCk‘
Click on the Back button if you want to change the
e installation folder again.

Click the Back buttan to reenter the installation information or click Cancel to exit

Hemt >

Click on Next>> to start the installation,
or

Cancel

click on Cancel to quit the installation process.

<Back | Hest: | [ Cancel

5. When installation is completed, a dialog box informs you
8 L LAS RL ScopeV318 Setup BEE about successful installation.

L-LAS-RL-ScopeV318 has been
successfully installed. A new L-LAS-RL-Scope program group has been created
Click the Firish button to esit this nstallation under Start-All-Programs.

i Finizh

Click on the Finish button to finish the installation.

The L-LAS-RL-Scope software can now be started by
clicking on the respective icon in the newly created
program group under:

Start >All Programs > L-LAS-RL -ScopeV3.18

r| Eud L-LAS-RL-Gcopey3ls |

Alle Programme . f‘n L-L&S-RL-Scopetals

Deinstallation of the L-LAS-RL-Scope software:

) Please use the Windows deinstallation tool to remove the
— software.
The Windows deinstallation tool can be found under
Start / Settings / Control Panel.

Software
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3 Operation of the L-LAS-RL-Scope software

The L-LAS-RL-Scope software is used for parameterizing the electronic control unit used for controlling the L-LAS-RL
line sensors. The measured values provided by the sensor can be visualized with the PC software, which means that the
software among others can be used for adjustment purposes and for setting suitable tolerance limits for the inspection
of the measuring object.

Data exchange between the PC user interface and the sensor system is effected through a standard RS232 interface. For
this purpose the sensor is connected to the PC with the serial interface cable cab-las-4/PC. When parameterization is
finished, the setting values can be permanently saved in an EEPROM memory of the L-LAS-RL control unit. The
sensor system then continues to operate in "STAND-ALONE" mode without the PC.

When the L-LAS-RL-Scope software is started, the following Windows® user interface will be displayed:

% -1 AS-RL -Series CONTROL-PANEL

L-LAS-RL-Scope Version318
|Pamat Pamaz | REC | caus | 1024-
BUN
PARA || GENERAL-PARAMETER 2 900- -
S s00- Wamal b,
LEDGE ~w||||| 3IOF I -
Q 700- \
| S
TOLERANCE-HIGH = A VIDEO = 600 -+
TOLERANCE -LOW =00 5 500-
L3
TOLERANCE-MODE [USE-TOLWALUE 5 400-
o 300-
> 200-
100
1- I
‘PW‘F"W DIRECT "'| 1 250 500 750 1000 1250 1500 1750 2048
‘AVEFIAGE 2 V| Pirel — |
ANALOG-OUT  DIRECTO.10v  w| §1 EBEG E—END§204B
ZOOM-MODE  [DIRECT1:1 hall MEASUREMENT-VALUE| -
=— E-LEFT 10 [ ERIGHT
= — ol o] 0.00[SSEEE
[~ EEFROM @ no
[~ FILE GET CONNECT | COM: 1 |CLAS-RL-20%3.14 COP 07/May/12

The L-LAS-RL-Scope CONTROL PANEL provides a great variety of functions:
- Visualization of measurement data in numeric and graphic output fields.
- Setting of the laser power for the laser transmitter.
- Setting of the polarity of the digital switching outputs OUTO, OUT1, and OUT2.
- Selection of a suitable evaluation mode.
- Presetting of setpoint value and tolerance band.
- Saving of parameters to the RAM, EEPROM memory of the control unit, or to a configuration file on
the hard disk of the PC.

The following chapters provide explanations of the individual control elements of the
L-LAS-RL-Scope software.

L-LAS-RL-Scope V3.18 (KW 38/2012) 6
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3.1 Control elements of the L-LAS-RL-Scope software:

| Papat Pﬂﬁﬁzl REC lmua J

PaR& |- GEMERAL-PARAMETER

[Papa Paps2 | REC | caus |

A click on the PARAL button opens the PARAMETER |

(PARA 1) window, where various general parameters at the

w | control unit can be set.

EVAL-MODE L-EDGE
TOLERAMCE-HIGH = 100
TOLERAMCE -LOw = 100

TOLERAMCE-MODE |USE-TOL-AALUE T|

84 A
SEMD

POLARIT DIRECT

ANALOG-OUT  DIRECT O..10W

Z00M-MODE DIRECT 1:1

e al |

EVAL-MODE | L-EDGE il
v L-EDGE
R-EDGE I
- WIDTH
li CEMTER |—|

Attention !
Changes that are made in the function fields described
below only become active at the control unit of the
v| L-LAS-RL sensor after a click on the SEND button !
EVAL-MODE:

This list selection field serves for setting the evaluation mode at the
L-LAS-RL sensor. Depending on the evaluation mode that is currently set,
the edges created from the video signal (intensity profile) of the CCD line
will be assessed differently.

L-EDGE:
The Ist edge (left edge) of the CCD line’s intensity profile, starting with the
first pixel, is used as measurement value.

R-EDGE:
The 1st edge (right edge) of the CCD line’s intensity profile, starting with
the last pixel, is used as measurement value.

WIDTH:
The difference between the second and the first edge is used as
measurement value: WIDTH = R-EDGE - L-EDGE

CENTER:
The mean value of the first edge and the second edge is used as
measurement value: CENTER = (L-EDGE+R-EDGE)/2

L-LAS-RL-Scope V3.18 (KW 38/2012)
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TOLERAMNCE -HIGH ﬂ 400

TOLERAMCE -LOW ﬂ 200
1.45 [+]
[mm] | 072 []

TOLERAMCE-MODE  USE-TOLAWALUE 1V’||

v USE-TOL-ALUE
AUTO 5% TOL
AUTD 10 TOL

AUTO 20% TOL
AUTO 30% TOL
AUTO 40% TOL
AUTO 50% TOL
AUTO B0% TOL

E} ENABLE TOL-SET v|| ‘

DISABLE ALL
EMABLE &LL
EMABLE BUTTOM

v EMABLE TOL-SET
—

Q\\ TEACH/RESET Button

TOLERANCE-
Potentiometer

[1] not available in all models

TOLERANCE-HIGH, -LOW:

In these input fields an upper and lower tolerance value for the tolerance
window can be set by entering a numerical value or by clicking on the
arrows. The tolerance window is applied symmetrically around the
setpoint value (TEACH-VALUE) and is framed by the upper and lower
tolerance threshold.

The tolerance values that are currently set at the sensor are shown in a
numerical display field below the graphic display area in [mm].

TOLERANCE-MODE:
In this list selection field the operating mode for tolerance window
setting can be preset.

USE-TOL-VALUE:

The values that are preset in the two numeric function fields
TOLERANCE-HIGH and TOLERANCE-LOW are used for the upper
and lower tolerance limits.

AUTO xx% TOL:
Automatic setting of upper and lower tolerance limits. The tolerance
limits are calculated as a percentage value of the respective active
TEACH-VALUE.

HARDWARE (Hardware-Mode) [1]:

The TOLERANCE potentiometer and the TEACH/RESET button at the
housing of the L-LAS-RL sensor can be activated (ENABLE) or
deactivated (DISABLE) by clicking on the respective item in the list
selection field.

The TOLERANCE potentiometer allows the presetting of a tolerance
window around the setpoint value. If the function field is set to
ENABLE ALL or ENABLE TOL-SET, it is not possible to enter
numerical values in the TOLERANCE-VALUE input field of the PC
software. The respective function fields will be grayed.

DISABLE ALL
Both the TEACH/RESET button and the TOLERANCE potentiometer
at the housing are deactivated.

ENABLE ALL:

The TOLERANCE potentiometer at the housing is activated.
(clockwise turning increases the tolerance bandwidth)

The TEACH/RESET button at the housing is activated.
Button pressed for a short time (t < 0.7s) : RESET function.
Button pressed for a long time (t > 1.5s) : TEACH function.

ENABLE BUTTON:
Only the TEACH/RESET button at the housing is activated.

ENABLE TOL-SET:
Only the TOLERANCE potentiometer at the housing is activated.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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FOLARITY INVERSE W |

v INVERSE

DIRECT

AVERAGE 1 i |

ANALOG-OUT  DIRECTO0..10v |
¥ DIRECT 0..10V
MAKIMA

MINIM,

M - MIN

POLARITY:

In this function field the output polarity at the L-LAS-RL sensor can be set
with a mouse-click. The L-LAS-RL sensor has 3 digital outputs (OUTO,
OUT1, OUT2) through which error states can be sent to the PLC.

DIRECT:

In case of an error, the respective digital output is set to +Ub (+24VDC, red
LED on).

INVERSE:

In case of an error, the respective digital output is set to the reference
potential (GND/QV, red LED on).

AVERAGE:

In this function field the averaging at the L-LAS-RL sensor can be selected
with a mouse-click on the respective list item. With every cycle of the main
program the current measurement value is stored in a ring memory field,
and then the average of these values in the ring memory field is calculated.

The average of the ring memory field is used as the
MEASUREMENT_VALUE. With the AVERAGE value the size of the
ring memory can be set from 1 to 256. The measurement value that is
determined by this also is provided at the analog output pin8/red/.

ANALOG-OUT (Analog-Output-Mode):

Function element for selecting the output mode of the analog voltage at the
L-LAS-RL sensor (pin8/red 8-pol. PLC/POWER female connector). The
analog voltage is output in the range from 0 to 10V with a resolution of 12
bit.

DIRECT 0...10V :
A voltage (0 ... 10V) that is proportional to the current measurement value
is provided at the analog output pin8/red.

MAXIMA:

The current maximum value is provided at the analog output pin8/red/
(drag pointer principle, resetting by input IN1/pind/yellow pulse of <750ms
length, or by pressing the TEACH/RESET button).

MINIMA:

The current minimum value is provided at the analog output pin8/red/ (drag
pointer principle, resetting by input IN1/pind/yellow pulse of <750ms
length, or by pressing the TEACH/RESET button).

MAX-MIN:

The current difference between maximum and minimum value is provided
at the analog output pin8/red/ (drag pointer principle, resetting by input
IN1/pind/yellow pulse of <750ms length, or by pressing the
TEACH/RESET button).

L-LAS-RL-Scope V3.18 (KW 38/2012)
20.09.2012



AMALOG-OUT

Z00M-MODE

DIRECT0..10v |

DIRECT 1 1 - |

f—

v DIRECT 1:1

Z00M #1 <By-zetpty
Z00M ¥2  <BV-zetpts
Z00M ¥4 <By-zetpty
Z00M ¥8  <BV-zetpts
Z00M X186 <5W-zetpts
TOLWIN <3W-ranges:

TOLMWIN <10 -ranges

ZOOM-MODE (Analog-Output):
Function element for setting various zoom modes at the analog output of
the L-LAS-RL sensor.

DIRECT 1:1:
At the analog output pin8/red/ the full measuring range of the sensor is
provided as a 0 to +10V voltage swing.

ZOOM X1, ZOOM X2 ... ZOOM X16:

The difference between the current measurement value (pixels) and the
teach position (teach value in pixels) is provided at the analog output
pin8/red/. At the teach position a voltage of +5V is always provided at the
analog output. If the current measurement value is lower than the teach
position, a voltage < 5V is output, if the current measurement value is
higher than the teach value, a voltage > 5V is output. The deviation from
the 5V teach position can be amplified with a zoom factor of X2 to X16.

TOL-WIN <5V-range>:

A voltage swing of 5V over the current tolerance window is provided at the
analog output pin8/red/. At the lower tolerance limit the voltage value is
2.5V, at the upper tolerance limit 7.5V. A voltage of 5V is provided at the
teach position.

TOL-WIN <10V-range>:

A voltage swing of 10V over the current tolerance window is provided at
the analog output pin8/red/. A voltage of 5V is provided at the teach
position, at the lower tolerance limit the voltage at the analog output is 0V,
at the upper tolerance limit 10V.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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W Rec | caus |

FaRaA |l GENERAL-PARAMETER

W REC | caLe |

A click on the PARA2 button opens the PARAMETER Il
(PARA I11) window, where additional parameters at the control unit

POWER | | EXP-TIME[ms]|| %-THD[]
can be set.
1000< 20< 100< '
B0Z ' 102 l e
0= 1= 120
§| 200 §| 2 §| a0
POWER-MODE STAT -

SMOOTH-AIDED-SIGHAL OFF T|
YIDEO-THD-MODE

| BEFRESH v-THDI

VAN

. SEMD
FI<ED - Attention !
Rk Changes that are made in the function fields described below
EE only become active at the control unit of the L-LAS-RL sensor

after a click on the SEND button!

§| 1024  TEACHMALLE[Pixel]

ExP-TIME [rii=]

20—=
10 |

1

=B

In this function field the transmitter power at the lighting unit of the L-LAS-RL sensor (LED
ring illumination) can be set by using the arrows or the slider, or by entering a numerical
value in the respective input field.

EXTANDMODE  TEACH/RESET W
S— POWER:
1000
500 l
0= w
§| 150

EXPOSURE-TIME[mS]:

In this function field the exposure time at the L-LAS-RL sensor can be set by using the arrows
or the slider or by entering a numeric value in the respective input field.

With very dark or matt surfaces, increasing the exposure time may help to ensure that
sufficient light intensity arrives at the CCD line.

A longer exposure time reduces the scan frequency of the sensor.

(e.g. 2ms=500Hz, 10ms=100Hz).

L-LAS-RL-Scope V3.18 (KW 38/2012) 11
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YW-THD[%]

100-

5n—|

-
cEl

FIXED-Video
Threshold

“iden Siganl fADC units

Sl

-
i’

Video-Threshold |
/! AN
[E-LEFT | [E-RIGHT
| 200 400 GO0 800 1002 1200 402 G020 BIC EUI‘IS

L —————

FIXED-VIDEO-THD[%]:

In this function field the video threshold
at the L-LAS-RL sensor can be set by
entering a numerical value or by using
the slider or the arrows. With the help of
this video threshold the measurement
values can be derived from the intensity
characteristic (video signal) of the CCD
line from the bright/dark transitions. For
this purpose the intersection points
between the intensity profile (red curve)
and the adjustable video threshold (green
horizontal line) are calculated and
stored.

The x-value of the respective intersection point is assigned to a pixel on the CCD line. The measurement value can be
calculated from this information and from the known distances of the pixels on the CCD line. The intersection points
between intensity profile and video threshold that are provided by this method are hereinafter referred to as edges.

W-THD[%]

100- .
50- I
‘I_

Heo

AUTO-Video
Threshold

Widen fignnl fANC units

“eck

deo eshold
3

> \."'1

‘

\“'ﬁ

| E-RIGHT!

- I
1M 4N RO AN 1AM 1PAN 4R RN AT ANdA

REFRESH U-THD'

SMOOTHAIDED-SIGMAL

OFF ™~
AUTOD ™

R
EE

MDEQ-THD-MODE; |aUTOD

AUTO-VIDEO-THD[%]:

When the toggle switch is in AUTO
position, the threshold that is stored in
the non-volatile EEPROM/RAM of the
sensor is used as video threshold.

This threshold (green curve) is not a
horizontal line, but is derived from the
intensity characteristic of the laser
transmitter and thus "tracks" the
intensity profile.

As before the measurement values are
derived from the intensity characteristic
of the CCD line (red curve) and the
tracked video threshold (green curve).
For this purpose the intersection points
between intensity profile and tracked
video threshold are calculated again.

VIDEO-THD-MODE AUTO:

The automatic follow-up threshold mode is activated by
selecting AUTO from the VIDEO-THD-MODE drop-down

list field.

RAM: The video threshold is saved in the volatile RAM

memory.

EE: The video threshold is saved in the non-volatile EEPROM

memory.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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1024-

The current threshold can be changed by clicking on the
arrow keys in the V-THD[%)] slider.

The new video threshold first is shown as a thin green curve.
This threshold (green curve) is not a horizontal line but is
derived from the intensity characteristic of the video signal
(red curve) and thus "follows" the intensity profile.

The distance between follow-up video threshold and
intensity profile can be chosen very small, which is helpful
for the measurement of semi-transparent objects (e.g. foils).

Before the new video threshold is saved there must be no measurement
object in the beam path between transmitter and receiver!

2 800
5 s00
g 700
o /4-" T~
—— =
£ 5o — m— — —
B — | r
P 00—
5 300
> 200
100
“l 1
1 250 500 750 1000 1250 1500 1750 2048
Pixel: r
Attention !

| REFRESH "-.-"-THDi REFRESH V-THD:

Only a click on this software button saves the new video threshold in the volatile RAM or

permanently in the non-volatile EEPROM memory at the L-LAS-RL sensor.

SMOOTH-IDED-SIGNAL AWGE_2 W |

YIDEQ-THD-MODE OFF
ANG_2

o e
AWE_R

v AG_B
AVE_12
AVE_TE
avE_2
AWVE_32

AWG_48
AVGE_G4

SMOOTH-VIDEO-SIGNAL:

A click on the SMOOTH-VIDEO-SIGNAL drop-down list field
opens the setting options for the activation of a digital software filter
for the video signal characteristic. If a software filter is activated,
corresponding filtering of the video signal will be performed after
every scan in the main program run.

With digital software filtering the video signal characteristic can be
smoothed, if necessary.

OFF:

The video signal is not filtered.

AVG 2:

The video signal of two adjacent pixels is subjected to averaging.

AVG 64:
The video signal of 64 adjacent pixels is subjected to averaging.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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TEACHALLE [Fizel]

TEACH-VALUE [Pixell:

Numeric input field for setting the current teach value (setpoint value) in

ﬁ 1023 Teach pixels. The teach value that is set here only is activated at the L-LAS-RL
sensor after a click on the SEND button.
The teach value is set in pixels. As with the tolerance value, conversion
3000  SLOPEVALUE [um/pisel] into um can be done by means of the SLOPE-VALUE (sensitivity —

Teach

;& Reset/Teach Taster
7N

L N
' +

pm/pixel).
Example for the teach value with the values shown in the screenshots:

TEACH _VALUE [mm]=SLOPE*TEACH [Pixel]
TEACH_VALUE [mm] = 9.000[um/Pixel] * 1024[Pixel] = 9.216 mm

After a click on the TEACH button the current edge information is stored as a teach
value to the RAM memory of the L-LAS-TB sensor. Depending on the evaluation
mode that has been set (E-MODE), the left edge, the right edge, the width
(WIDTH), or the center position (CENTER) will be stored as a teach value in the
RAM memory of the L-LAS sensor.

When the teach process is completed, the yellow LED at the housing of the L-LAS-
TB sensor quickly blinks 3 times.

The teach process also can be started by means of the TEACH/RESET button at the
housing (pressing the button for t >1.5s) or by way of a high level at digital input
IN1/yellow/pind (t >1.5s).

With sensors of type RL-20 (M34) the teach process can be started by pressing the
button at the housing or by applying a LOW voltage (GND) at digital input
INO/green/pin3.

L-LAS-RL-Scope V3.18 (KW 38/2012) 14
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HI-CCD-GAIM
LO-CCD-GAIMN

ExT-INO-MODE [ TEACH/RESET T’||
v TEACH/RESET
TRIGG-INOHA/L
TRIGG-INO LOW
SAVENTHD--RaM
OUTPUT WIDTH

With this toggle switch the gain stage at the CCD pre-amplifier
electronics can be set in 2 steps.
This function field is not applicable for any L-LAS-RL sensor type!

EXT-INO-MODE:

TEACH/RESET:

Reset of maximum values by a pulse of duration t < 750ms.
Teach function at the sensor by a pulse of duration t > 1.5s.

TRIGG-INO H/L (for type RL-20) or L/H:
External edge-controlled triggering of measurement value evaluation
through digital input INO/pin3/green.

TRIGG-INO LOW (for type RL-20) or HIGH:
External triggering of measurement value evaluation through a high level
(+Ub) at digital input INO/pin3/green.

SAVE-VTHD ->RAM:
Saving of the follow-up video threshold to the volatile RAM memory
upon an edge change at digital input INO/pin3/green.

OUTPUT WIDTH:
Output of width information upon a level change at input INO.

GET The newly taught setpoint value can be read out through the serial interface by clicking
= on the GET button.

ﬁ " The new teach value is then shown in the TEACH display field.

ﬁ 1 E-BEG EBEG. : . : o
Numeric input field for entering the beginning of evaluation. The CCD line is evaluated
starting from the pixel that is set here (Evaluation-Begin). (Default value = 1).

E-END:

E-END ﬁ 1536 Numeric input field for entering the end of evaluation. The CCD line is evaluated up to
this pixel. Pixels on the right side of the pixel value that is set here will not be
evaluated.

MAALLE Reset button (maximum-minimum values).
A click on the RESET button resets the current maximum and minimum values that are detected by
1050 the L-LAS-RL sensor. The numeric display fields show the respective current maximum and
b minimum value.
1759 Resetting of the maximum and minimum values also can be triggered by a short pulse (durationt <
750 ms) at digital input IN1/yellow/pin4 from the PLC. The maximum and minimum values also
MM can be reset by pressing the hardware button at the housing of the L-LAS-RL sensor.
10580
Please note:
This RESET function does not perform a hardware/software reset at the L-LAS-RL sensor, it only
- resets the maximum and minimum values!

L-LAS-RL-Scope V3.18 (KW 38/2012)
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[w" RAK
[ EEPROM
[ FILE

SEND

SEMD

PARAMETER TRANSFER:

This group of function buttons is used for transferring parameters between the
PC and the L-LAS-RL sensor through the serial RS232 interface.

SEND:

When the SEND button is clicked, the parameters currently set on the user
interface are transferred to the L-LAS-RL sensor.

The target of data transfer is determined by the selected radio-button (RAM,
EEPROM, or FILE).

GET:

When the GET button is clicked, the setting parameters are transferred from the
L-LAS-RL sensor to the PC and are updated on the user interface. The source of
data transfer again is determined by the selected radio-button:

RAM:

The currently set parameters are written to the volatile RAM memory of the
L-LAS-RL sensor, or they are read from the RAM and transferred to the PC.
Please note: The parameters set in the RAM will be lost when the power supply
at the L-LAS-RL sensor is turned off.

EEPROM:

The currently set parameters are written to the non-volatile EEPROM memory of
the L-LAS-RL sensor, or they are read from the EEPROM and transferred to the
PC. Parameters that are saved in the EEPROM will not be lost when the power
supply is turned off.

If parameters are read from the EEPROM of the L-LAS-RL sensor, these must be
written to the RAM of the L-LAS-RL sensor by selecting the RAM button and
then clicking on SEND. The L-LAS-RL sensor then continues to operate with the
set RAM parameters.

FILE:

When the FILE radio-button is selected, a click on the SEND/GET button opens
a new file dialog on the user interface. The current parameters can be written to a
freely selectable file on the hard disk of the PC, or parameters can be read from
such afile.

FILE dialog window:

The standard output file for the parameter values has the

E::;t;:f}' |D:\Programme\Sensorlnstruments\L-LAS-HL-ScopeV311 ﬂ f||e name "L-LAS-PARA,ini",
Suchenin: |59 LLASALScopsv311 | ck BB~
Dt The output file can be opened e.g. with the standard
Rl-Sopen Windows "Editor" program.
[rateiname:
D ateityp: =l Abbrechen
L-LAS-RL-Scope V3.18 (KW 38/2012) 16
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3.2 Numeric and graphic display elements:

VIDEO button:

N

aon_ﬁl,!" j\fn SN T A

W

¥ideo Signal /ADC-units

100-
\

1 200 400 600 800 1000 1200 1400 1600 1800

FMEASUREMENT-ALUE

419 -

I
2045

E-END 22048
036 [+] E-RIGHT
036 [

¥IDED After a click on the VIDEO button, the intensity profile measured at the CCD receiver is transferred
to the PC and is shown as a red curve in the graphic display window.

o | ey
AT

The y-axis shows the analog signals of the
individual pixels. The analog values (video
signals) of the CCD line are converted by means
of an AD converter with 10-bit resolution, which
results in a y-axis value range of 0 ... 1023.

The currently set video threshold (V-THD) is
shown as a green horizontal line in the graphic
display. The edge values (pixels) are derived
from the intersection points of the intensity
profile (red line) with the video threshold (green
line).

The x-axis shows a virtual representation of the
individual pixels of the CCD line
(for example: Pixel 1 ... 2048).

Because of the limited data transfer rate of the
serial interface (19200 Baud/s) the graphic
display window can only be updated every
second.

Beneath the graphic display window there is another display element that shows the currently detected shadowed
areas and the illuminated areas of the CCD line. Furthermore the currently detected edge position is indicated in this
display element by way of a black circular cursor. A green horizontal bar represents the width of the tolerance band

that is currently set around the teach value.

Pirl  F e —

E-LEFT E-LEFT:

Numeric display field that shows the current left edge position.

E-RIGHT E-RIGHT.

Numeric display field that shows the current right edge position.

MEASUREMENT-WYALLIE

419 o

0.36 [+]
0.36 [

M-VALUE:

Numeric display field that shows the current measurement

value (depending on the set evaluation mode).

The left numeric display field shows the current measurement
value in pixels, whereas the middle big display field shows
the measurement value converted into millimeters.

Besides, the upper and lower tolerance limits are displayed.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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RUN button:
BUN After a click on the RUN button, the current measurement data will be transferred from the L-LAS-
RL sensor to the PC via the serial interface.

2048- After a click on the RUN button the
current measurement value is shown in
1792~ the graphic display window in "“scroll
mode". In the form of a red curve the
= 1536~ measurement values pass through the
E /\ graphic display WindOF\)N from thg right
& 1280-
=, V4 \ to the left.
S 1024- A . .
£ e The division of the y-axis corresponds
% 753_/ with the pixels of the CCD line, or with
@ \/ the virtual number of sub-pixels of the
= 5 line. In the graphic display the current
measurement value (M-VALUE=717)
256~ is shown at the right end at the x-value
] of 100.
1] 100 .
The current setpoint value (TEACH
Pissl value) is shown as a broken horizontal
line.
§1 E-BEG E-EMD ﬁ 2048 In addition, the current tolerance
window is represented by two
E-LEFT MEASUREMENT-VALUE| 036 [ E-RIGHT horizontal green lines that are applied

symmetrically around the setpoint
3. 830 REERT i,

In "RUN mode" the length of the data frame is limited to 18 words (36 bytes), which allows faster updating of the
numeric and graphic display elements.

Compared to "DATA mode", data transfer through the serial RS232 interface therefore does not take so much time (in
DATA mode the intensity information for every pixel must be transferred).

2248M
2198 S Z0O0OM

2148+ A A click on the ZOOM button

automatically rescales the y-axis of the

2098 - . - : i
graphic window, which provides a
f - N clearer display of measurement value

=
I \ / \ ] changes.
wur
1948 - I ‘l I The picture on the left shows the time
\ ’ 1\_/ characteristic of the measurement value
1898 -

changes as a red curve, and the
tolerance band as two green lines. The

0 100 teach value is shown as a broken
horizontal line.

]

—

(Lu]

(Lu)

oo
1

Meas-¥alue [Pixel]
M2
)
L
oo
|

1648 -
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3.3 Serial RS232 data transfer:

RS232 COMMUNICATION:

- Standard RS232 serial interface without hardware-handshake.
- 3-line-connection: GND, TXD, RXD.
- Speed: Adjustable from 9600 Baud up to 115200 Baud, 8 data bits, no parity bit, 1 stop bit in binary

mode, MSB first.

prerequisite for data transfer between the PC and the L-LAS-RL sensor. Due to the low data

f The stable function of the RS232 interface (status message after program start) is a basic

transfer rate of the serial RS232 interface (19200 bit/s) only slow changes of the analog values

Attention ! can be observed in the graphic display at the PC. In order to guarantee the maximum switching
frequency of the L-LAS-RL sensor it is therefore necessary to stop the data exchange during
the normal monitoring process (click on the STOP button).

CONNECT:

COM: 1 |L-LaS-AL-20%311 30/NowA09

When the software is started, it attempts to establish a connection to the L-LAS-RL control unit through the standard
COML1 interface. If connection could be established successfully, the current firmware version is displayed in the

status line.

L-LAS-RL-20-CL

1024-subpixel; B.25pm pixel-pitch
reference-digtance = B0mm
working-range = +/- 10.0mm

|[Timeout-RS-232...

[Irwealid port rumber

|Eannnt open pork

In an information field the CALIB panel furthermore shows the
current sensor type as detected by the software as well as other
parameters. If another sensor type is connected to the RS-232
interface, the CONNECT function field must always be selected
again so that the PC software can properly detect the current sensor

type.

The serial connection between the PC and the L-LAS-RL sensor
could not be established, or the connection is faulty.

In this case it should first be checked whether the L-LAS-RL
sensor is connected to the power supply, and whether the
serial interface cable is correctly connected to PC and control
unit.

If the number of the serial interface that is assigned at the PC
should not be known, interfaces COM1 to COM9 can be selected
by using the CONNECT drop-down list.

If there is an “Invalid port number” status message, the selected
interface, e.g. COM2, is not available at your PC.

If there is a “Cannot open port” status message, the selected
interface, e.g. COM2, may already be used by another device.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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3.4 L-LAS-RL-Scope as an aid for sensor adjustment:

VIDEO:

1023
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¥IDED After a click on the VIDEO button, the fine adjustment between the L-LAS-RL transmitter unit and
the receiver can be observed in the graphic display window. Because of the limited data transfer rate
of the RS232 interface the display window can only be updated every second.

A mouse-click on the STOP button stops the data transfer between the L-LAS-RL sensor and the PC.

Optimal adjustment:

In the graphic display window the intensity profile is shown as a red
curve. The numerical values 1 ... 1024 on the x-axis represent the
individual pixels of the CCD line. The analog values of the CCD line
are converted by way of an AD converter with 10-bit resolution,
which results in a y-axis value range of 0 ... 1023.

As can be seen in the picture on the left, the CCD pixels 1 to 1024 are
uniformly illuminated by the transmitter beam.

Wrong adjustment - right:

The transmitter beam no longer sufficiently illuminates the pixels at
the right end of the CCD line. The red curve (intensity profile) in this
part clearly is under the video threshold. The alignment of the laser
transmitter unit or the CCD receiver unit must be readjusted in such a
way that the pixels at the right end are illuminated again.

Wrong adjustment - left:

The transmitter beam no longer sufficiently illuminates the pixels at
the left end of the CCD line. The alignment of the laser transmitter
unit or the CCD receiver unit must be readjusted in such a way that
the pixels at the left end are illuminated again.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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3.5 L-LAS-RL-Scope as an aid for transmitter power adjustment:

In this field the laser power at the laser transmitter unit of the L-LAS-TB sensor can be set by
1000~ using the slider or by entering a numerical value in the respective input field.
500~ The laser power at the transmitter unit of the L-LAS-TB sensor is only updated
' when the SEND button is pressed.
0- Attention !
2 200 SEND
VIDEO:
VIDED After a click on the VIDEO button, the current intensity profile is transferred from the

L-LAS-RL sensor to the PC and is shown in the graphic display window. When the VIDEO
function is active, the sensor's laser power can be changed (press the SEND button), and the
effect of such a change can be observed in the intensity profile.

Ly Optimal adjustment:
g 00 . In the graphic display window the intensity profile is shown as a
5 o red curve. Through the complete CCD line the intensity profile
g I — lies above the video threshold (green line).
- ] | |
2 oo In the shadowed area (low reflection at the measurement object)
B 3m the intensity profile lies below the green video threshold. (ADC-
> 2w values < video threshold).
100
1—1, 950 500 750 1000 1250 1500 1750 2048 A mean_ingful_ meaSUr-ement value can be der_ived -from the
=0 | - |(ntzr)sect|on points of video threshold (green) and intensity profile
red).
4 eeec EEnD 22048
MEASUREMENT-VALUE TOLERANCE
E-LEFT 10 [+ E-RIGHT.

“oo1] .64 SRS

. Transmitter power too low:
e The intensity profile (red line) of the CCD line completely lies
g o under the video threshold (green line).
= o PV i et The L-LAS-RL sensor does not detect any edges (bright/dark
= sm /,/’ — LN transitions, i.e. intersections between red curve and green video
= I— . . R
D 4 =] S threshold) in the image of the beam.
5 "] 1 [ ) g
= am u Remedy:
‘”? Increase the laser power in steps, at the same time observing the
1 2% 00 750 1000 1250 1500 1750 2048 intensity characteristic, until the red curve (intensity profile) from
=) | B pixel 1 to pixel 2048 lies above the video threshold.
41 Eeec E-END 2 2048
MEASLIREMENT-VALUE TOLERANCE
E-LEFT 10 [+ E-RIGHT]

20.46 RIS
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4 Evaluation modes

41 LEFT-EDGE

The first detected edge in the intensity profile of the CCD line is evaluated.

L-EDGE:

Eval-MODE | L-EDGE T|

1023- .
2 SUU—#‘
=
5 800 ]
2 700-4
<L
= EO0
E
5 500
&
: 400
o 300
5

200

100 \

o —
D_
1 100 200 200 400 500 00 700 800 @00 1oDd

PizelNo : [ — |

ELEFT] croEg

TOL | 103

M-AALUE

1 MEX  ppyp ERIGHT

41 teacn | aem 1 MN 3102
4.2 RIGHT-EDGE
R-EDGE:
R-EDGE ¥ | The second detected edge
1023- !
o ann—#, \ﬁ
S s
& mn!
<
= G0
[i=l
5 500
© 400
5 200
E
200
100 L
"I o oo o a0 st oo 70 a0 a0 10
Pisel-No.: I G——

E-LEFT| ppeg

il

TOL | 104

M-WALUE

TEACH | 668

1 M&%  ppyp ERIGHT
1 MIM §1D24

The criterion for edge detection is the transition
between illuminated and shadowed areas in the
intensity characteristic of the CCD line.

The one pixel of the CCD line at which this
bright/dark transition takes place can be determined
from the intersection between the video threshold
(green  horizontal line) and the intensity
characteristic (red curve).

In the example picture on the left, the first
bright/dark transition is detected at pixel no. 488.

The current measurement value M-VALUE = E-
LEFT is shown in the red numeric display element.

in the intensity profile of the CCD line is evaluated.

The one pixel of the CCD line at which the second
bright/dark transition takes place can be determined
from the intersection between the video threshold
(green  horizontal line) and the intensity
characteristic (red curve).

In the example picture on the left, the second
bright/dark transition is detected at pixel no. 668.

The black dot-shaped curser beneath the graphic
display window represents the current right edge (R-
EDGE) of the shadowed area.

The current measurement value M-VALUE =
E-RIGHT is shown in the red numeric display
element.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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I . WIDTH:
EVal-MODE: WIDTH | The difference between the second edge and the first edge in the intensity
profile of the CCD line is evaluated.

1023- The two pixels where the bright/dark transition
e Tﬁ' \' occurs can be determined from the two intersections
E e W between the video threshold (green horizontal line)
8‘ - | and the intensity characteristic (red curve).
<
E o In the example picture on the left, the second
2 bright/dark transition is detected at pixel no. 668,
o ‘0 and the first bright/dark transition at pixel no. 488.
= 300
z

2 The difference is calculated as follows:

A

D_‘i 100 200 300 400 500 EOO 70O 2800 900 1D|24 WIDTH =E - RIGHT -E - LEFT
Pivel-to. (RN

ELEFT| pgpg  TOL | 52 MWALUE 1 M ppyp ERIGHT The current measurement value M-VALUE =
WIDTH is shown in the red numeric display
1 TEACH | 180 1 MIN 1024
ﬂ m ﬂ element.
4.4 CENTER
CENTER:

CENTEF ¥ | The mean value of the first and the second edge is used as measurement value:
CENTER = (R-EDGE+L-EDGE)/2

1023- | The two pixels where the bright/dark transition
° 900_7& occurs can be determined from the two intersections
‘g - between the video threshold (green horizontal line)
O l and the intensity characteristic (red curve).

o 7on-f .
L 0 In the example picture on the left, the second
g o0 bright/dark transition is detected at pixel no. 668,
s and the first bright/dark transition at pixel no. 488.
© am
:E)
g The mean value is calculated as follows:
200
h
" — E_RIGHT + E _LEFT
0-, | CENTER = (E_ = )
1 100 200 300 400 500 GO0 YOO 800 900 1024 2
Pixelo . S
ELEFT| pgeg  TOL | 104 MWALUE| | 1 MAX  ppyn ERIGHT The current measurement value M-VALUE =
41 teace | s T CENTER is shown in the red numeric display
element.
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5 Function of the data recorder

APPEND TO DATA-FILE . PARAT | PARAZ REC CALIE

RS-232M0DE  [STATIC REC) v| A click on the REC button opens the DATA-RECORDER window

on the user interface.
! RS-232-MODE:

TIME-IMTERWAL [0.1 .. 3600] sec § 1.0 RS-232MODE STATIC (FEC] v|

RAMELES. I 32000 § Drop-down function field for setting the data request at the L-LAS-
Sensor hardware.

DAy's: HOLURS: kA 1M: SEC:

B | 0 B | 3 STATIC(REC):
The sensor does not automatically send measurement data through

START DATE: START TIME: Y g

the RS-232 interface. Every individual data transfer is started by the
12152010 13:55:37 PC/PLC with command no. 18. Upon this request the sensor sends a
single data frame (36 bytes) to the PC/PLC.

e 3 TRIG-INO L/H (REC):

Izl SAMPLE: 3 A single data frame (36 bytes) is sent to the PC/PLC at every
LOW/HIGH edge at digital input INO/pin3/green.
C\Progiamme’LLAS AL Scopeva144F || TRIG-INO L/H (3-BYTE), CONTINUOUS (3-BYTE):

Cannot be used with the data recorder!
High-speed 3-BYTE data transfer -> see chapter 5.2.

START DATE: START TIME: > Numeric display fields providing information about the start date
02-05-2008 164531 and start time. These displays are updated when the START button
— is pressed.
D&YS:  HOURS: BIM: SEC: Numeric display elements showing the time interval in seconds that
0 0 1 40 has passed since the recorder function was started.
L-LAS-RL-Scope V3.18 (KW 38/2012) 24
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L-LAS Series Recarder-File: )%

Fro— = =
Suchenin: [ Cwor -] « @ FI LE button
D St A click on the FILE button opens a new dialog window for entering the file
"3 S name and for setting the directory for the output file.
Eoeatumin The currently selected directory and the file name of the output file are
9 shown in a text display beside the FILE button.
./
[ — = = d:\Programme‘RECORD.DAT
Daisiyp: [ | Abbeechen
b ® Automatic recording can be started by pressing the START button. If recording should
be stopped before the maximum number defined by SAMPLES is reached, this can be
START STOP done by clicking on the STOP button.

5.1 Data format of the output file

The output file of the data recorder consists of 7 header lines, followed by the actual measurement data.
The measurement data are written to the output file line-by-line. Each line comprises 5 columns that are separated from
each other by a TAB control character.

The output file can be opened with a simple text editor or a spreadsheet program (e.g. Microsoft EXCEL).

I RECORD.DAT - Editor =13

column = Measurement value (pixel) M-VALUE

1.
Datei Bearbsiten Format Aansicht 7 2. column = Measurement value (pixel) E-LEFT
Date:  11-30-2003 ~ 3. column = Measurement value (pixel) E-RIGHT
Time: 09:15:1&
Timg—Inc;ement%s]: 0.5 4. column = Number of EDGES
Number o Samples: 100 .
Slope-value WIDTH-meas. [um/pixel]: 10.0 5. column = Measurement value (micrometer) M-VAL [um]
Slope-value [pmApixel]: 10.0
M-waALUE E-LEFT E-RIGHT EDGEZS M=yal [ um]
948 245 1233 2 2480
943 243 1233 2 2430
243 243 1233 H 2430
948 245 1234 2 2480
2945 245 1234 2 2450
7o4 754 103& 2 7540
TLE 75 1038 2 FE&D
7a0 7E0 104z 2 Feoo
a4 Te4 104& 2 Fe40
Te3 TED 1058z 2 FEI0
7LE 755 104z 2 FEEO
Lo 759 1040 2 FEo0
JLE 758 1038 2 FEEOD
7 Rl i0zo0 2 FIe0
gz20 820 1104 2 g200
203 203 1122 2 2030
1040d 1040 1324 H 10400
1088 1086 1374 2 10860
1136 1136 1421 2 11360
1zz4 1224 1505 2 12240
1234 1234 1519 2 12340
963 263 1250 2 2630
7EE 7EG 107z 2 FEe0
E0&E [40] 898 2 GoO&0
465 465 a4 2 4650
299 299 &04 2 2930
437 437 731 2 4370
7Lk 71t 1005 2 Flt0
940 240 1227 2 2400
941 241 1226 2 2410
240 240 1226 2 2400
941 241 1226 2 2410
942 4z 1226 2 2420
942 24z 1z2ze 2 2420
940 240 1228 2 2400
2941 241 1227 2 2410
942 24z 1z2ze 2 2420
240 240 1228 2 2400
2941 241 1228 2 2410
942 242 1227 2 420 v
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5.2 3-Byte RS232 data transfer

Fast data transfer of digital values (pixel values) from the L-LAS-RL sensor to the PLC can be realised by way of two
RS-232-MODE (3-byte) operating modes. With a baud rate of 19200 kBit/s the transfer of a 3-byte data frame takes
approx. 1.0ms, with 115.2 kBit/s data exchanged takes approx. 0.2ms.

3-byte data transfer:
R5-232-MO0DE  |STATIC [REC) T|‘ EXT-INO-L/H (3-Byte):
v STATIC [REC) 3-byte data trangfgr is triggered_ by a low/high or high/low edge
TRIGAND H/L [REC) (hardware specific) at INO/pin3/green/ at the 8-pole PLC
TRIG-ND H/L (3BYTE connector.
— R |Fi|':'-:-E:"-r"T'| CONTINUOQUS (3-Byte): . .
— = : Continuous 3-byte data transfer during the main program run.

Setting of the RS-232 interface:

- Standard RS-232 serial interface, no hardware handshake

- 3-wire-connection: GND, TXD, RXD

- Speed: 9600 baud, 19200 baud, 38400 baud, 57600 baud or 115200 baud
- 8 data-bits, NO parity-bit, 1 stop-bit, binary-mode.

Transmission format of 3-byte data transfer:

|START| 0 | 0 | 6-Bit (D5...D0) | STOP" START| 0 | 1 | 6-Bit (D11 ... D6) | STOP||START| 1 | 0 | 6-Bit(S 1,50,D15 ... D12)|| STOP|

L-BYTE M-BYTE H-BYTE

L-BYTE ) ) 5 | bpal ozl b2l b1l oo E[;(érfc[t)iloSn:ofthediqitalvalue
The first two bits are used for
recognising the LOW-byte (0[0),

M-BYTE 0 1| bu| Do D9 | D8 [ D7 | D6 Middle-byte (0|1) and High-byte (1]1).
The High-byte also transfers two status
bits (51/S0).

H _BYTE 1 0 SL SO D15 D14 D13 D12

Digital value DW = DO ... D15

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D]

Conversion of digital value into mm — value:

The millimetre value can be determined from the digital value and

CED-CALIBRATION the pixel pitch. The pixel pitch is sensor-specific.

L-LAasS-RL-10

2043-zubpizel, resolution = +/- Spm
reference-distance = 33mm
warking-range = +¢/- 5.0mm

Example: L-LAS-RL-10 with 0.5um pixel pitch:
Measurement value [mm] = DW * 0.005mm

L-LAS-RL-Scope V3.18 (KW 38/2012) 26
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Examples for the extraction of the digital value:
Output of a typical hyperterminal program — The object is placed at two different positions in the operating
range:

«a/HTerm 0.8.1beta - [hterm.cfg] |Z||E|g|
File ©ptions Wiew Help

Disconnect Port | COM1 v| E] Baud | 19200 v| Data |8 vl Stop |1 vl Parity |Nnne v| [F

Rz | 24 H Reset l Tx| D| [ Reset ] Caunk III Ey | g H Reset l Mewline at | Mone
[#]asdi [¥]Hex [#|Dec [#]Ein B [lear at EI E Ne:;;h;,',:;::w : [#] autoscrall [

Received Data

1 2 & 4 5 & 7 g g 10 11 5
B o
uln] 40 g0

000 064 1zs Digital-Word DW = Pixel-Value =0 (Sensoruncovered)
00000000 01000000 10000000

; H [a}
08 a8 a0 Digital-Word DW = Pixel-Value =520 (position 1)
003 072 128 0+H0+0+8+0+0 + O0+0+0+0+512+0 + O0+0+0+0 = 520

00001000 01001000 10000000
* E o —

2k 45 so Digital-Word DW = Pixel-Value =362 (position 2)
p4s oss 128 0+2+0+8+0+32 + 64+0+256+0+0+0 + 0+0+0+0 =362

00101010 01000101 10000000
> 1] Ju}

3E 4F 80 Digital-Word DW = Pixel-Value = 1022 (Sensor full covered)
062 u7s 85 0+2+4+8+16+32 + 64+128+256+512+0+0 + O0+0+0+0 = 103

00111110 01001111 10000000

NJ

Selection (-}

£

Hiskary -/0)10 Connect ko COMI (h:19200 d:8 s:1 piMone)
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6 CCD Calibration

FPaRAT lPﬁHA2l REC I CALIE Pi&RAT lPﬁHﬂEl REC I CaLIB

CCO-CALIBRATION

CCD-CALIBRATION:

A B e A click on the CALIB button opens the CCD-CALIBRATION
reference-distance = S0mm window. This CCD-CALIBRATION window allows two-point
et g el = < LT calibration at the sensor.
’7 BACKGROUND-COMP. ON For the width measurement value (EVAL-MODE=WIDTH), for
HENEOTLIPRRIL BlR example, a separate value for the slope (SLOPE pum/pixel) can be
preset.

I ACTIVATE WIDTH-CALIERATION:
OBJECT-DISMETER [um]
4 1000 PIKEL

- |

Pl Rl [uosfaiel The problem with width measurement in reflected-light operation
10.000 0.000 is that with identical reflectance of the measurement object
surface the width measurement value largely depends on the set
video threshold and the respective set transmitter power.

10,000 SLOPEMALUE [pm/pisel]

1024~ For fine calibration, width calibration can be activated
@ 800 v for the measurement object with known object
E 7 W, i i -
5 600 J dimensions (e.g. 3.0mm):
8 700 V"\.\
E" 600 -/\/ "\""
£ s WV ACTIVATE WIDTH-CALIERATION
& 4
é 200 OBJECT-DIAMETER [prn]
” a0 3 3000 PIEL
100 ==
e e e e Enter the true width value (e.g.: 3000pm) in the edit
field, then click on the Accept button.
Pt | —— OBJECT-DIAMETER [um] -
§1 E-BEG E—END§2048 §3|:||:||:| PIXEL : —
- MEASUREMENT-VALUE TDL1E.FD‘ANE e . SaVE
e | SLOPE-WIDTH-MEAS [pm/pixel]
10.000 10417 ExITI

The measurement object has a diameter of 3.0mm,
but the measurement value only is 2.88 mm.
After a click on the Accept button, the slope value
SLOPE-WIDTH-MEAS (here for example
10.417um/pixel) is automatically calculated from the
known object width and the measured pixel value
(288).

L-LAS-RL-Scope V3.18 (KW 38/2012) 28
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1024

£ 900 ) —t
5 800 /VJ Mpa
8 700 A M,
z Y L
= o
5 50
2]
5 am
5 300
> am A
100 L
14 .
1 250 500 750 1000 1250 1500 1750 2048
Pisel: | .
41 Eeee E-END & 2048
MEASUREMENT-VALUE TOLERANCE
CLET b m ERGHT
DI 050

Attention !

A click on the SAVE button only saves the
new calibration data to the volatile RAM

After a click on the SAVE button the width of the
measurement object then is correctly displayed with
the newly determined SLOPE-WIDTH-value (10.417).

OBJECT-DIAMETER [um]
3 3000 PIXEL

SLOPEIDTH-MEAS [pm/pixel]
047 10417 ExITI

ExIT!

memory! To save them permanently, click A click on the EXIT button cancels fine calibration

on SEND + EEPROM!

Manual input of calibration data:

SLOPEWIDTH-MEAS [pm/pixel]:

10.410 10,417 ExIT!
o SEND | <=
[ EEFROM
[ FILE GET

SLOPEWIDTH-MEAS [um/pixel]

10417

10417

10.000

SLOPEAALUE  [pm/pixel]

without saving the calibration values.

The calibration data also can be modified manually at the control
unit of the sensor.

When the CALIB pop-up window has been opened, the numerical
values can at any time be changed manually in the corresponding
numerical input fields, without having to go through the
calibration procedure.

The newly entered calibration values must first be activated at the
control unit by clicking on the SEND button.

Calibration  value  SLOPE-WIDTH-MEAS[um/pixel]  for
evaluation mode WIDTH.

Calibration value SLOPE-VALUE[um/pixel] for evaluation
modes REDGE, LEDGE, and CENTER

L-LAS-RL-Scope V3.18 (KW 38/2012)
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7 Annex

7.1 Function of the TEACH/RESET button

The housing of the L-LAS-RL sensor features a pushbutton with two functions:

: RESET function:

i __ TEACH/ RESET : .
‘ 4/ button When the button is pressed for a short time

: (t < 750ms), the current maximum and minimum

S ‘®x i t<750ms | t
p : 1x blinking Vvalues are reset.

A hardware/software RESET is not performed!

! teacH/reser LTEACH function:

. 4 putton When the button is pressed for a longer time
< o i (515 (t > 1.5s), the current edge coverings are stored as
; D3 biinsking teach value in the RAM memory. When the teach

process has been performed successfully, the green
LED blinks three times.

(M34) - Types:

With sensors of type M34-CL the teach/reset
function can be activated by pressing the button at
the housing.

Reset: LED/yellow blinks 1x
Teach: LED/yellow blinks 3x

SW4D

7.2  Function of the tolerance potentiometer

The housing of the L-LAS-RL sensor features a potentiometer for setting the tolerance band width [1] .

! _ Tolerance TOLERANCE potentiometer:
+@® . / potentiometer Turning the potentiometer clockwise increases the

: tolerance band width.
-@® ; : Turning it counter-clockwise decreases the
tolerance band width.

W MODEENABLE ALL  w

The potentiometer must be activated (switch position ENABLE ALL or
ENABLE TOL SET) in order to use it for setting the tolerance band width at
the L-LAS-RL sensor.

[1] not available with type M34-RL-20

L-LAS-RL-Scope V3.18 (KW 38/2012) 30
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7.3  Function of digital inputs INO and IN1

The L-LAS-TB sensor has two digital inputs INO and IN1 [1] that can be contacted through the 8-pole female connector

(type Binder 712).

[1] IN1 not available with type M34-RL-20:

STANDARD TYPE

Pin: Color: Assignment:

1 white 0V (GND)

2 brown +24VDC +/- 10% (Uy)
3 green INO (EXT TRIGGER)
4 yellow IN1 (TEACH/RESET)
5 gray OuTO (-)

6 pink OUTL1 (+)

7 blue OUT2 (OK)

8 red ANALOG (0...+10V)

M-34 HOUSING TYPE

Pin: Color: Assignment:

1 white 0V (GND)

2 brown +24VDC +/- 10% (Uy)
3 green INO (EXT TRIGGER)
4 yellow OuTO (-)

5 gray OUTL1 (+)

6 pink OUT2 (OK)

7 blue I-OUT (4/20mA)

8 red ANALOG (0...+10V)

DIGITAL INPUT INO (pin3/green) EXT-TRIGGER:

The function of digital input INO/pin3/green depends on the operating mode that is set in the EXT-INO-MODE function

field:

ExT-INO-MODE  TEACH/RESET T||

v TEACH/RESET
TRIGG-INOHA/L
TRIGG-INO LOW
SAVENTHD-»RaM
QUTPUT WIDTH

EXT-INO-MODE:

TEACH/RESET (only for type M34-RL-20):

Reset of maximum values by a pulse of duration t < 750ms.
Teach function at the sensor by a pulse of duration t > 1.5s.

TRIGG-INO H/L (for type RL-20) or L/H:
External edge-controlled triggering of measurement value evaluation
through digital input INO/pin3/green.

TRIGG-INO LOW (for type RL-20) or HIGH:
External triggering of measurement value evaluation through a high level
(+UDb) at digital input INO/pin3/green.

SAVE-VTHD ->RAM:
Saving of the follow-up video threshold to the volatile RAM memory
upon an edge change at digital input INO/pin3/green.

OUTPUT WIDTH:
Output of width information upon a level change at input INO.

L-LAS-RL-Scope V3.18 (KW 38/2012)
20.09.2012

31



Logic 1 (+Upg)

INO / EXT-TRIG A
(Pin 3, green) —_—
-------- Trig

Logic 0 (GND, 0V)

i Trigger Event

ger Active )
Logic 1 (+Ug)

INO / EXT-TRIG
(Pin 3, green) —4—

Attention!

"y
7/

L—— L ogic 0 (GND, 0V)

External edge-controlled (LOW/HIGH)
triggering of measurement value
evaluation through digital input INO

External triggering of measurement value
evaluation through a HIGH level (+Ub) at
digital input INO.

With sensor type L-LAS-RL-20 (M-34) digital input INO/pin3/green is

LOW-ACTIVE!

This means that a level change from HIGH/LOW triggers the

respective function!

DIGITAL INPUT IN1 (Pin4/yellow) TEACH/RESET:

RESET function:

When a HIGH pulse of less than 750 ms duration is applied, the RESET function is performed at the L-LAS-
RL sensor. This resets the current maximum and minimum values (drag pointer). A hardware/software
RESET is not performed! When a RESET pulse is detected, the yellow LED flashes shortly one time.

IN1/RESET
(pin 4, yellow)

TEACH function:

..... Tr <750ms -

Logic 1 (+Ug)

Logic O (GND, 0V)

When a HIGH pulse of more than 1.5s duration is applied, the TEACH function is performed at the L-LAS-
TB sensor. When a TEACH pulse is detected, the green LED at the housing flashes shortly three times.

IN1/TEACH
(pin 4, yellow) y:

Logic 1 (+Up)

Logic 0 (GND, 0V)

L-LAS-RL-Scope V3.18 (KW 38/20
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7.4 Connector assignment

/ /‘

At the housing of the L-LAS-RL sensor there is a female
connector for power supply connection (8-pol. type Binder
712) and a second female connector for connecting a serial
RS232 connecting cable (4-pol. type Binder 707).

SPS/ PC/

L-LAS-RL-20 (M-34) types
R FOY &A=

R R=222

RS232 connection to the PC:
4-pole M5 female connector type Binder 707

3 4 Pin: Assignment:
1 +Ub
2 0V (GND)
3 RxD
/ 2 1 4 TxD
Connecting cable:
cab-las4/PC (length 2m, cable jacket: PUR)
Interface to PLC/voltage supply:
8-pole female connector type Binder 712
Pin: Color: Assignment: Standard RL-20 (M34)
1 white 0V (GND) 0V (GND)
1 brown +24VDC +24 VDC
3 green INO INO
4 yellow IN1 OuUTO (-)
5 grey OuTO (-) OUT1 (+)
6 pink OUT1 (+) OUT2 (OK)
7 blue OUT2 (OK) I-OUT (4 .. 20mA)
8 red Analog (0... 10V) Analog (0 ... 10V)
Connecting cable:
cab-las8/SPS (length 2m, cable jacket: PUR)
L-LAS-RL-Scope V3.18 (KW 38/2012) 33
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7.5 Alignment of the CCD line / Visualisation LED

Function of the visualisation LED row
Multi-

OuTD U1 OuUTZ2  funkfionz- Power-

(-] (OK) (+) LED L=

The housing of the L-LAS-RL M34 sensors features an LED
row comprising 5 light-emitting diodes.

The CCD line

is installed in the receiver optics unit in parallel to
the visualisation LED row!

(-)
@CO00

(ok)
o] lelele

(+)
lole] lele

Messwert < untere Toleranzgrenze

Messwert im Toleranzband

Messwert = obere Toleranzgrenze

The switching state that is indicated at the LED display also is applied at the digital outputs OUO, OUT1 and OUT2.

L-LAS-RL-Scope V3.18 (KW 38/2012)
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7.6 RS232interface protocol

RS232 Interface-Protocol PC < L-LAS-RL Sensor
Firmware Version 3.18

- Standard RS232 serial interface, no hardware handshake

- 3-wire-connection: GND, TXD, RXD

- Speed: 9600 Baud, 19200 Baud, 38400 Baud, 57600 Baud or 115200 Baud
- 8 data-bits

- NO parity-bit

- 1 stop-bit

- binary-mode.

The control device (PC or PLC) have to send a frame of 18-words (1 word = 2 byte = 16 bit) to the L-LAS-RL
hardware. All words must be transmitted in binary format. The most significant byte must be transmitted first
(MSB-first).

METHOD:

The microcontroller of the L-LAS-RL sensor is permanently reading (polling) the input-buffer of the RS-232 module.
If the incoming word = 0x0055 (0x55 hexadecimal = 85 decimal), this is interpreted as the synchronisation-event

( <sync-word>). After this, the 2.nd word with the order number ( <order-word>) is read in by the
microcontroller.

The order word (<order-word>), is followed by a further word, which contents parameter-set number 0 or 1
( ). The para-set-word is followed by 15 further words <parameter-word>, which contents the actual
parameters.

After reading the complete data-frame (18-words = 36 bytes), the L-LAS-RL sensor-hardware executes the order
which is coded at the 2.nd word ( <order-word>) of the data-frame (c.f. order-table).

DATA FRAME: PC/PLC—> SENSOR (18-Words=36Bytes, MSB first)

<sync.—vvord>—‘ _‘ ‘ H ‘
| O

[ 055 [ IR i iz [N isa s eisa

1 4 18
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Format of the data-frame: <para-set = 0>

Word ' Meaning

Comment

hex-code 0x55, binary=0000 0000 0101 0101, dec.=85

Order word (c.f. table below)

0 = parameter-set number 0

Laser intensity (0 ... 1000)

Transmitter-mode: ( 0 = STATIC), (1=DYNAMIC)

Polarity setting for OUTO, OUT1,0UT2 (0=DIRECT, 1=INVERSE)
Evaluation mode (0=L-EDGE, 1=R-EDGE, 2=WIDTH, 3=CENTER)
Evaluation start -pixel (1 .. E_END-1)

Evaluation end-pixel ( E_BEG+1 .. SUBPIXEL)

Teach-value (1 ... SUBPIXEL)

Upper-tolerance TOL-HIGH: (0 ... SUBPIXEL/2)
Lower-tolerance TOL-LOW: (O ... SUBPIXEL/2)
Average-setting ( 1,2,4,8,16,32,64,128 or 256 )

Trigger mode (0=CONTINUOUS, 1=EXT. INO L/H, 2=EXT.INO
HIGH, 3=SAVE-VTHD, 4=0OUTPUT WIDTH)
Analog-output-mode:

(O=DIRECT 0..10V, 1=MAXIMA, 2=MINIMA, 3=MAX-MIN)
CCD-operation-mode (0=LOW-GAIN / 1=HIGH-GAIN)
Enable/disable TOL-potentiometer and button at housing
(DISABLE-ALL=0, ENABLE-ALL=1,ENABLE-BTN=2, ENABLE
POTI=3)

Video-threshold —-mode 0=FIX, 1=AUTO

Format of the data-frame: <para-set = 1>

<sync-word>
<order-word>

4 POWER

5 POWER-MODE

6 POLARITY

7 EVAL-MODE

8 E-BEGIN

9 E-END

10 TEACH-VALUE

11 TOLERANCE-HIGH VALUE

12 TOLERANCE-LOW-VALUE

13 AVERAGE

14 TRIGG-MODE

15 ANALOG-OUT

16 OPERATION-MODE

17 HW-MODE

18 VIDEO-THD-MODE
Word . | Meaning
<sync-word> = 0x0055
<order-word>

4 VIDEO-THD-FIX

5 VIDEO-THD-AUTO

6 RS-232-MODE

7 RS-232-BAUD

8 SMOOTH-VIDEO-SIGNAL

9  ANALOG-ZOOM

10 EXPOSURE-TIME

11 TOLERANCE-MODE

12 | Parameter 9

13 | Parameter 10

14 Parameter 11

15 SLOPE VALUE L-WORD

16 SLOPE VALUE H-WORD

17 SLOPE-WIDTH L-WORD

18 SLOPE-WIDTH H-WORD

Comment

hex-code 0x55, binary=0000 0000 0101 0101, dec.=85
Order-word (c.f. table below)

1 = parameter-set-number 1

Video-threshold (O ... 100) percent of full ADC-range
Video-threshold (0 ... 100) percent of full ADC-range
Data-recorder-mode: 0 = STATIC, 1=EXT-INO L/H, 2=EXT-INO L/H
(3-BYTE), 4=CONTINUOUS (3-BYTE)

Baudrate: 0=9600, 1=19200, 2=38400, 3=57600 , 4=115200 baud
Smooth video signal over (1,2,4,6,8,12,16,24,32,48 or 64 ) pixel
Zoom-mode for analog-output (O=DIRECT, 1=Z00Mx1,
2=700Mx2, 3=Z0O0Mx4, 4=200Mx8, 5=Z00Mx16, 6=WIN-5V,
7=WIN-10V)

2,3,4 ... 20, exposure time [ms]

0=USE-TOL-VALUES, 5=AUTO[5%], 10=AUTO[10%)],
...60=AUTO[60%]

0 ,not used

0, not used

0, not used

Slope value for calibration (x 1024), low-word

Slope value for calibration (x1024), high-word

Slope value for width-calibration (x1024), low-word

Slope value for width-calibration (x1024), high word

L-LAS-RL-Scope V3.18 (KW 38/2012)
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value Meaning / Action
0 |NOP no operation
1 | Send parameter from PC to L-LAS-RAM 18 words, PC = L-LAS-RAM
2 | Get parameter from L-LAS-RAM 18 words, L-LAS-RAM = PC
3 | Send parameter from PC to EEPROM 18 words, PC = L-LAS-EEPROM
4 | Get parameter from EEPROM of L-LAS 18 words, L-LAS-EEPROM = PC
5 | Echo check: Get echo of L-LAS 18 words, first word=0x00AA=170dec
6 | Activate teach at L-LAS, store in RAM 18 words PC = L-LAS-RAM
7 | Get software version info of L-LAS 72-bytes, L-LAS = PC
8 | Get measured values out of L-LAS-RAM 18 words, L-LAS-RAM = PC
9 | Getvideo-buffer info from L-LAS 64 words, L-LAS-RAM = PC
11  Reset maximum/minimum values at analog-output 18 words PC = L-LAS-RAM
13 | Refresh auto-video-threshold to RAM or EEPROM 18 words PC = L-LAS-RAM
18 ' Get measured values from L-LAS-RAM (data-recorder) 18 words PC = L-LAS-RAM
190 | Change RS232-baud-rate (L-LAS-RAM) 18 words PC = L-LAS-RAM

Examples for the data-transfer:

Echo check: <order-word>=5

<order-word>=5
Echo check: L-LAS sensor sends echo: word=0x00AA=170 to PC

DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)

<order-word>=2
<sync.-word> -] _| 4 15 16 17 18
[0 o --- [

DATA FRAME: SENSOR —> PC (18-Words=36Bytes, MSB first)

ECHO=0xAA=170
<sync.-word> —| _|

4 15 16 17 18

| | | l | oo | I | | |
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SEND parameter-set =0 to L-LAS-RAM <order-word>=1

<order-word>=1
Send the actual parameter (set=0) into the RAM of the L-LAS-sensor

DATA FRAME: PC =—> SENSOR (18-Words=36Bytes, MSB first)

<order-word>=1
<sync.-word> ] _‘ 4 18
w50 1 0 1 1 B o 1 0|

POWER
POWER-MODE
POLARITY
EVAL-MODE
E-BEG

L]
L]

L]
VIDEO-THD-MODE

The transmitted data-frame is automatically echoed back by the L-LAS sensor !

SEND parameter-set =1 to L-LAS-RAM <order-word>=1

<order-word>=1
Send the actual parameter (set=0) into the RAM of the L-LAS sensors

DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)

<order-word>=1

<sync.-word> _‘ 4 15 16 17 18
0x55 (4 I 25 170" -0 IRXRIMN 44237 0 55000
VTHD_FIX[%]
VTHD_AUTO[%]
RS232MODE

L]

SL(;PE-LO
SLOPE-HI
SLOPE-WIDTH-LO
SLOPE-WIDTH-HI

SLOPE-VALUE is multiplied with x1024 e.g. 43.2[um/pixel] x 1024 = 44237
SLOPE-WIDTH is multiplied with x1024

The transmitted data-frame is automatically echoed back by the L-LAS sensor !

L-LAS-RL-Scope V3.18 (KW 38/2012)
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GET parameter-set = 0 of L-LAS-RAM <order-word> =2
<order-word> =2
Get the actual RAM-parameters (set=0) of L-LAS-RAM

DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)

<order-word>=2
<sync.-word> _| 4 15 16 17 18
[ o] --- [

DATA FRAME: SENSOR —>» PC (18-Words=36Bytes, MSB first)

<order-word>=2
<sync.-word> - _I 4 16 17 18
[ o - C T T 1

POWER
PMODE
POLARITY

®
®

OP-MODE

HARDWMODE
VTHDMODE

GET parameter-set = 1 of L-LAS-RAM <order-word> =2
<order-word> =2
Get the actual RAM-parameters (set=1) of L-LAS-RAM

DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)
<order-word>=2
=sync.-word> 7 _| 4 15 16 17 18

[ 1 1 | | | oo | | | | |
DATA FRAME: SENSOR —> PC (18-Words=36Bytes, MSB first)
<order-word>=2
<sync.-word> ] _I 4 15 16 17 18

| 1 1 | | | eee | l l | |

VTHD_FIX[%]

VTHD_AUTO[%)]

RS232MODE

SL(;PE-LO

SLOPE-HI

SLOPE-WIDTH-LO

SLOPE-WIDTH-HI

SLOPE-VALUE is multiplied with x1024 e.g. 3.0um/pixel] x 1024 = 3072
SLOPE-VALUE-WIDTH is multiplied with x1024
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TEACH-FUNCTION <order-word> =6
<order-word>=6
Start teach-procedure at L-LAS-sensor. The 10. word of the echo contents the new teach-value.
DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)

<order-word>=6
<sync.-word> ] _‘ 4 15 16 17 18
[ o] --- [

DATA FRAME: SENSOR —> PC (18-Words=36Bytes, MSB first)

<order-word>=6
<sync.-word> ] _‘ 4 10 15 16 17 18
B 600 1 |0 3 1 PN (00 0 (0w o |

POWER
PMODE
POLARITY

TEACH-VALUE

®
L)
®

OP-MODE

HARDWMODE
VITHDMODE

GET measured-values of L-LAS-RAM <order-word> =8
<order-word>=18
Get the actual measured values of L-LAS-RAM
DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)

<order-word>=8
<sync.-word> 7 _‘ 4 15 16 17 18
[ o --- [

DATA FRAME: SENSOR —> PC (18-Words=36Bytes, MSB first)

<order-word>=8
<sync.-word> 7 _I 4 15 16 17 18
1052 1278 1165 10049 1 2048100 2 110 115220 2800800 2 950 0 |

E-LEFT
E-RIGHT

M-VALUE

um_VALUE (LowWord)
um_VALUE (HighWord)
TEACH-VALUE
TOL-VALUE
EDGE-Number
MV-FIRST-8
MV-LAST-8
DYN-POWER-VAL
MAX-VALUE
MIN-VALUE

IN-STATE

VIDEO-MAX
FREE-PARA

Example pm-Value: 75.584mm = 75584um = LowWord (10049) + HighWord (1x65535)

L-LAS-RL-Scope V3.18 (KW 38/2012)
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REFRESH-VIDEO-THRESHOLD <order-word> =13
<order-word> =13

Start the refresh of the auto-video-threshold at L-LAS-sensor. The new video threshold is calculated

from the actual intensity profile over the ccd-line. The <para-set> = VIDEO-THD-AUTO [%] is used for

calculation.
ATTENTION: Make sure that the laser-beam is not covered before you start this action!

DATA FRAME:  PC —> SENSOR (18-Words=36Bytes, MSB first)
=sync.-word= " _‘ —‘ 4 15 16 17 18
[T oo [T T T o]
1=RAM
2=EEPROM

DATA FRAME: SENSOR —> PC (18-Words=36Bytes, MSB first)

[ 1 1] | WO O 0N o e R 1 | I

1=STORED IN RAM ——
2=STORED IN EEPROM —

VTHD-AUTO [%)]

GET measured-values / recorder-of L-LAS-RAM <order-word> = 18

<order-word> =18
Get the current measurement values of RAM
DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)

<sync.-word> 7 _‘ 4 15 16 17 18

(0x55 g om0 -0 Lo [REXSEN 0 [0 0 | 0

DATA FRAME: SENSOR — PC

(18-Words=36Bytes, MSB first)

<sync.—word>‘| _I 4 15 16

17 18

[0x55 18 1165 1052 1278 10049 1 2 0 0 0 0 0 0 O

M-VALUE
E-LEFT
E-RIGHT

um_VALUE (LowWord)

um_VALUE (HighWord)

EDGE-COUNT

Example pm-Value: 75.584mm = 75584pum = LowWord (10049) + HighWord (1x65535)

L-LAS-RL-Scope V3.18 (KW 38/2012)
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Change baudrate: <order-word> = 190

<order-word> = 190

Change rs-232-baudrate at the L-LAS Sensor.

The new baudrate-parameter is transmitted in the 3.rd word <para-set>.

9600 baud = 0, 19200 baud = 1, 38400 baud = 2, 57600 baud = 3, 115200 baud = 4

The transmitted data-frame is automatically echoed back from the L-LAS Sensor by using the old
baudrate!!

The new baudrate is stored in the RAM-memory (volatile).

To change the baudrate permanently this must be done by the parameter RS-232-BAUD of the second

parameter-set=1 by saving the complete parameter frame <para-set-1> to the EEPROM ( c.f. order = 3).

DATA FRAME: PC —> SENSOR (18-Words=36Bytes, MSB first)

<order-word>

<sync.-word> 7] _| 4 15 16 17 18
el 0o 0o o XSS o o0 o0 o |

DATA FRAME: SENSOR —> PC (18-Words=36Bytes, MSB first)

<order-word>

<sync.-word> 7] _| 4 15 16 17 18
| 3 | [ | | oo | ] ] | |

L-LAS-RL-Scope V3.18 (KW 38/2012)
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GET Video-data from L-LAS-RAM <order-word>=9

<order-word>=9

Get the current video-data from the RAM (only 256-pixel of the full video-profile are transmitted)

Stepl: DATA FRAME: PC —> L-LAS-sensor (18-Words=36Bytes, MSB first)

<order-word>=9
<sync.-word> _‘ ’(
—I 18

0x55 G HCEN | [eee| [ | |
DATA FRAME: L-LAS-sensor —> PC (64-Words = 128Byte, MSB first)
1 2 3 64
[A1 JA2 [A3 [A4 A5 [A6 |AT | cee [A62]A62]A63]A64]

First block of 64 words are the first 64 pixel of the intensity-profile
Attention: Only every 8th pixel is transmitted

Step2: DATA FRAME: PC —> L-LAS-sensor (18-Words=36Bytes, MSB first)

1 [ 18
0x55 9 | | jeee| | ] |
DATA FRAME: L-LAS-sensor - PC (64-Words = 128Byte, MSB first)
|A65]A66]A67]AG8]AB9|ATO|A71] cee A127|A128

2nd. block of 64 words: pixel 65 to 128
Attention: Only every 8th pixel is transmitted

Step3: DATA FRAME: PC —> L-LAS-sensor (18-Words=36Bytes, MSB first)

1 — 18
0x55 | 9 I | jeee| | | |
DATA FRAME: L-LAS-sensor - PC (64-Words = 128Byte, MSB first)
1 2 3 64
[A129]A130]A131]A132] cee A192]A192

3rd. block of 64 words: pixel 129 to 192
Attention: Only every 8th pixel is transmitted

Step4: DATA FRAME: PC —> L-LAS-sensor (18-Words=36Bytes, MSB first)

— 18
0x55 | 9 | I [eee] | | |
DATA FRAME: L-LAS-sensor — PC (64-Words = 128Byte, MSB first)
1 2 3 64
|A193 |A194|A195|A196| eee A255 | A256

3rd. block of 64 words: pixel 193 to 256
Attention: Only every 8th pixel is transmitted
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