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1 Functional principle: A-LAS sensors

The A-LAS sensor type comprises analog laser light barriers with rectangular or round
aperture in split or fork design. A-LAS sensors consist of two components: A transmitter and
a receiver. The transmitter generates a light curtain of parallel laser light that is determined
by the aperture geometry. This light curtain features a highly homogeneous light intensity
distribution along both main axes. When there is no object in the beam path, the light of the
transmitter fully arrives at the receiver, which converts the light information into a proportional
voltage and provides this voltage at an output. When there is an object in the beam path, a
part of the light is covered, and the resulting reduction of the light intensity arriving at the
receiver is output as a proportional voltage change.

Y

This allows various measurement and inspection possibilities. A-LAS sensors with round
aperture for example can be used as high-precision trigger sensors, or for determining
absorption in case of translucent objects. Sensors with rectangular aperture can be used for
determining geometric dimensions such as diameter, length, or width.

A-LAS sensors require a stable, low-noise power supply for operation. Furthermore, the
sensor's analog voltage information needs to be suitably processed for most applications
(gain of the analog signal, defining of trigger threshold and digital output, etc.). For this
purpose A-LAS sensors are operated by control units that provide the necessary power
supply and perform evaluation. There are two categories of control units: Control units with
analog evaluation, and control units with digital evaluation (microcontroller-based). The
A-LAS-CON1 control unit belongs to this latter category.
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2 Functional principle: A-LAS-CONL1 control unit

The A-LAS-CON1 control unit is a microcontroller-based evaluation unit for up to two sensors
of type A-LAS with a firmware that is specifically optimised for spray beam systems. The
A-LAS-CON1 control unit is equipped with two digital inputs (0V..+24V), three digital outputs
(OV..+24V), and one analog output (0V..+10V, as an option +4mA ..+20mA). For configuring
the control unit or for visualising the current data a connection to a PC or laptop can be
established through a RS232 interface. The housing of the A-LAS-CONZ1 control unit features
four multi-color LEDs that display various states (inputs/outputs), a potentiometer, and a
button that can be assigned different functions.

During operation the program of the A-LAS-CONL1 control unit cyclically goes through five
phases. In the first step the analog signals of the connected A-LAS sensors are scanned and
digitised ("A/D SAMPLING") — either in a user-defined time pattern, or asynchronously with
maximum possible speed.

Output of digital ~

Scanning of
and analog
analog sensors
results
Scaling and
Evaluation of linearisation of
data input data

Filtering
and
processing
of input
data

In the second step the digitised input data are scaled and (as an option) linearised. Scaling
means that the input data by way of a variable, self-adapting factor are scaled to a fixed
range. Linearisation is an optional step in which the non-linear behaviour of the A-LAS
sensors (deviation from the ideal characteristic typically < 5%) is compensated by a
previously recorded calibration curve.

In the next step the input data are filtered and processed. Apart from optional signal filtering
(low-pass, etc.), minimum value and maximum value of the individual input data are
determined independently of each other. An integrator allows numerical integration of input
data over a period of several hours, and a counter can be used to determine how many times
user-definable events have occurred.

Simultaneously states and threshold events (overshooting / undershooting) are determined
by way of continuously comparing the input data with a user-definable trigger threshold.

A-LAS-CON1-Scope V4.04 4
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These states and events are managed in a central table. This table also contains states and
events relating to the digital inputs, and states and events relating to the two internal timer
modules which are used to generate user-defined time periods or delays.

This table is used to control the actions of the A-LAS-CONL1 control unit. By way of defining a
"mask” or a pattern, every event or every combination of events and states can initiate an
action such as starting a timer, increasing the counter reading, starting recording, resetting
the minimum and maximum value filters and the integrator, and finally starting the next step:
Evaluation of data.

Evaluation means the comparison of a user-definable date or function of one or several data
with a tolerance band consisting of a reference and a permissible upper and separate lower
tolerance. The states of the result value (within, above, below tolerance) are determined
simultaneously with evaluation, and — in the next step — the digital and analog outputs are set
anew in accordance with these results.

If the evaluation condition is not fulfilled, the software skips the last two steps — evaluation
and setting of outputs — and starts with the first step again.

A-LAS-CON1-Scope V4.04 5
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Installation of the A-LAS-CON1-Scope software

p
ﬁ)_} CwD-Laufwerk (Fi)

setup.exe
M3I Installer Bookstrapper
Mational Instrurments

i A-LAS-CON1 -Scope-V404 Setup

Welcome to the
A-LAS-CON1-Scope-V404
Installation Wizard

before running this setup progranm,

you have running. Click Mext to continue the installation.

“WARNIMG: Thiz program is protected by copyright law and
international reaties.

Itiz strongly recarmmended that pou exit all Windows programs

Click Cancel ta quit the setup program, then close any programs

Unauthorized reproduction or distibution of this program, or any
poartion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maximum extent possible under law.

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

Start the Windows Explorer and in the folder tree of
your CD-ROM drive go to the installation folder
F:\Install\ .

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 button.

CoX)

The installation program then displays a
dialog box for A-LAS-CON1-Scope
installation.

This dialog box shows some general
information about installation.

Click on NEXT to start the installation.

A click on CANCEL stops the program
without installation of the A-LAS-CON1-
Scope software.

il A-LAS-CON1 -Scope-V401| Setup

Destination Folder

Select a folder where the application will be installed.

The installation wizard will inztall the files for 4-LAS-CON1-5copeWa07 in the following
folder.

Toinstallinto a different folder. click the Browse button, and select another folder.

‘Y'ou can chooge not to install A-LAS-COMN1-Scope-v401 by clicking Cancel to exit the
installation wizard.

Drestination Folder
CA\Programme’a-LAS-COMNT-Scopet/ 40k

Browze

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.

Click on NEXT, if you want to continue
with this selection.

A click on CANCEL stops the program
without installation of the A-LAS-CON1-
Scope software.

< Back " Mext > ] [ Cancel

A-LAS-CON1-Scope V4.04
03.08.2011
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i A-LAS-CON1 -Scope-V401 Setup O]
Updating System %
The features you selected are currently being installed. .O..J
RRRRRRRRR AR RN RN l
5 Installation then is performed

automatically.

Cancel

% A-LAS-CON1-Scope-V404 Setup EE=

A-LAS-CON1-Scope-V404 has

been successfully installed. When installation is completed, a dialog

box informs you about successful
installation.

Click the Finish buttor to exit this installation.

The A-LAS-CON1 Scope software can
now be started by clicking on the
respective icon in the newly created
program group under:

Start >All programs >A-LAS-CON1
Scope V4.04

4 Operation of the A-LAS-CON1-Scope software

4.1 Purpose of the PC Scope software

The A-LAS-CON1 control unit operates independently and provides full functionality also
without being connected to a PC. The A-LAS-CON1-Scope PC software is used for
parameterisation, for visualising current data and recording these data for documentation
purposes. Data can be exchanged between a PC and the control unit by way of a digital
serial connection that uses the RS232 protocol. At the PC these data are visualised by a
graphic user interface.

A-LAS-CON1-Scope V4.04 7
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4.2 Layout of the user interface
E3 A-LAS-CON1 Scope V4.04 - Main =13
A-LAS-CON1 Scope
2| CONNECT | cHana | cHane | TEACH TABLE | Raw i) ONTR ) RESLILT {4} RESULT{B}  CNTR {E} Résw {8}
e R R o o _J 00000 L0 @ o0
MAX [A} M (B}
4095 )
COMMUNICATION PROTOCOL | RS232 W
T p— VAL (8}
SELECT COM PORT [1..256] [ v | CoMi | 0 0 |
MIN {8} 371 - MIM {B}
SELECT BALDRATE 115200+ | 0 | | 0 |
M&x 8 255g- Max (B}
TRY T0 CONNECT | 0| 0|
ANALDG  2048- 1 DIGITAL
Log window: 4 OUTPUT IND N1
E 1535- - ]
4 : auTo
1 : 1024~ ®
accerr | crewce J[ cEn Hw E e ouTe
seTTiNGS || BaupRete §| RmAILE : @
E i ouTi
INSERT A PANEL ID : 0 128 ®
|
P— | R (4] 7 VAL (8] [ EXT MALA} [ CNTRA}T R
I~ R (B} 7 VAL {B) [~ EXT (VAL B} [~ CNTR {8} [~ B
™ Red | senoey || G0 |l vioeo |
[ ROM 7

[~ FILE ‘ GET'_‘ ‘

The user interface is divided into four sections: The right section (1) contains the numeric
displays of the current A-LAS-CON1 data and the scroll graph display that represents the
characteristics of the signals. In oscillograph mode two displays for the individual channels
are shown instead of the scroll graph. Section (2) permanently displays the buttons for
controlling data exchange ("GO", "VIDEO" and "STOP") and the buttons for exchanging
parameters with the control unit ("SEND" and "GET"). Individual parameters of the A-LAS-
CON1 can be accessed by way of several panels that are arranged centrally at the left side
(4). The buttons (3) for selecting these panels and thus defining the current display are
located at the top of the left side.

™ RaM | sEmp G vioeo |
[~ ROM

— FLE GET STOP

= RaM SEND 6o | VIDEEI'
[~ ROM

— FLE GET STOP

The software is in "GO” mode: Data are cyclically
requested from the control unit and displayed.

The software is in "VIDEO" mode: Data are cyclically
requested as in "GO" mode. When recording is
finished and available, the respective data are then
read out and displayed.

A-LAS-CON1-Scope V4.04
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4.3 Scroll graph display, oscillograph display

Rahw/ WaF ICHTR 14 RESLILT {4} RESLILT {B} ENTH (B}
BN ST T
y A

This display is shown when "GO" mode is active or was active last. It contains the following
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<|

MO INT

aouTa

ouT2

OuT

AN

[~ RAW A1 2 VAL 181 [ EXT WALAI T CNTRIAT yGcale
[~ Raw B} VAL 18I [ EXT WALBI [ CNTRIEN wGeale

EEIENE A-LAS-CON1 Scope V4.04

individual display elements:

The bottom section contains the status display (white background) which is permanently
shown and provides information about the current action of the Scope PC software. The
status display for example shows the firmware information string, the current data exchange
rate, or user inputs and user actions. A progress bar furthermore provides information about

the progress of each action.

S| A-LAS-CON1 V4.04 {Jun 16 2011

' Reading 8.5 frames per second. '

' Sending data ... Done.

A-LAS-CON1-Scope V4.04

03.08.2011

Page | 9



$e ” sa,' Let’s make sensors more individual

Instruments

The section above the status display contains the scroll graph control fields and (above this)
the scroll graph (red background). These control fields can be used to select the lines
("TRACES") that should be displayed. The rightmost point of the line represents the current
numerically represented value. The further to the left the points lie, the older is their value.
The numeric value and the scroll graph are updated with every data exchange.

Numeric display Scroll graph line Description
RAW {A} fine, continuous, dark blue unscaled current value of
channel A
MAX {RAW A} fine, dashed, dark blue maximum value of the
unscaled values of
channel A
VAL {A} bold, continuous, light blue scaled value of channel A
fine, dashed, light blue current trigger threshold
assigned to channel A
MIN {VAL A} bold, continuous, dark violet minimum scaled value of
channel A
MAX {VAL A} bold, continuous, violet maximum scaled value of
channel A
CNTR {A} bold, continuous, light violet current counter reading of
the counter assigned to
channel A
RESULT {A} bold, continuous, red last evaluated result value of

channel A according to the
evaluation mode

fine, finely dashed, red

upper and lower tolerance
limit for the result of
channel A

fine, continuous, red

reference value of the
tolerance band of channel A

A-LAS-CON1-Scope V4.04
03.08.2011
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AMALOG 2048 DIGITAL
OUTPUT MO 1M
E 1536- N
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: 1024~ )
- ouT2
- 512- ®
E i auT?
E 0 128 @
[~ R {83 [ VAL {8} [ EXT (VAL A} [ CNTR 48} I RESULT i8}[ oum |L¥] wScale
¥ Raw B} v WAl {B} W ExT WaLB} W CNTR {B} W RESULT {B}| 7= |[¥] #Scale
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Numeric display Scroll graph line Description
RAW {B} fine, continuous, dark green unscaled current value of
channel B
MAX {RAW B} fine, dashed, dark green maximum value of the
unscaled values of
channel B
VAL {B} bold, continuous, light green scaled value of channel B
fine, dashed, light green current trigger threshold
assigned to channel B
MIN {VAL B} bold, continuous, light green minimum scaled value of
channel B
MAX {VAL B} bold, continuous, green maximum scaled value of
channel B
CNTR {B} bold, continuous, turquoise current counter reading of
the counter assigned to
channel B
RESULT {B} bold, continuous, yellow last evaluated result value of

channel B according to the
evaluation mode

fine, finely dashed, yellow

upper and lower tolerance
limit for the result of
channel B

fine, continuous, yellow

reference value of the
tolerance band of channel B

Not all the data that are sent during data exchange are numerically and/or graphically
represented. Data that represent the current status of the digital inputs and outputs and of
the analog output (yellow background) only are visualised by the LEDs and by the bar graph

display, respectively.

The "y-Scale" and "x-Scale" drop-down lists can be used to influence the display and
resolution of the scroll graph and oscillograph display. In the scroll graph the y-axis is scaled
in relation to the maximum and minimum average value of the displayed lines, so that the
average values always are displayed centrally.

y-Scale selection

Influence on the scroll graph

Influence on the
oscillograph

FULL 0 < y-axis < 4095
1024 min-1024 < y-axis < max+1024
256 min-256 < y-axis < max+256
MAX ZOOM min-32 < y-axis < max+32

A-LAS-CON1-Scope V4.04
03.08.2011
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x-Scale selection

Influence on the scroll graph

Influence on the
oscillograph

FULL 128 values read all 1024 points
MED1 64 values read 512 points
MED2 32 values read 512 points
FAST 16 values read 256 points

In the oscillograph the x-Scale selection determines the number of recorded points that
should be read. "FULL" setting means that all data points are read in four separate read
processes. With "FAST" setting only 256 distributed data points are read. The points lying
inbetween are interpolated by the PC software. This makes it possible to increase data
throughput by a factor of 4 with a reduction of the resolution.
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4.4 "Oscillograph" panel

[~ R o) o wal (ol [ EXT dJaL A} [T CNTR §a) [ RESULT
[T Rews B W wal B [T EXT &ALBY [T CNTR B} [ RESULT 4

For analysis purposes the sensor system is able to record the corresponding analog values
for every connected sensor. For this the analog value optionally is intermediately stored at
every digital-analog conversion. This value is kept as long as the control unit is supplied with
power and during this time can be read out by the PC software. This makes it possible to
observe high-speed processes (passage of an object through the light barrier) in great detail.
Because of the limited speed of data exchange in "RUN" mode this is not possible in most
cases with the required time resolution. Recording can be started by various adjustable
events — either synchronously for both cannels, or at different events.

For parameterisation please refer to the "Oscillograph Panel OSCI" chapter.

For the representation and analysis of data a dedicated panel is available that can be started
by clicking on the "Osci Panel" button.

3 A-1LAS-CON1 Scope V4.04 - Oscillograph

A-LAS-CON1 Scope
1624~ Curzor 1: &
1560~
1495
1432
1368
1304
1240~ Curzor 2 =
1176~ e
1112- Cursor 2 »
1043~ 7 3 B0
0984~ ||
0320~ Curgar: dx
0856
204,600
0792- 8
Curzor dy
o728-
D564 - 2 1 B B TR
DEDD_I | | ] | ] ] ] 1 1 1 1 1 1 | | |
45 77 109 141 173 208 237 269 301 333 366 397 429 4E1 493 5X5 EAT ™ Cusor 1
== [T Curgar 2
M- 9
OFF- [mg]
A [samp]
| | [ = |
[~ R {8} v WAl 18} [ ExT Mal &) 7 CHTR {8} 7 RESLLT 4} E| p-Scale e CHANA | PRE- | FRE-
[T Raw (B W VAL {B} [T EXT ivaL B} [T CHTR {E} [T RESULT B} [¥] #Scale | emmm 1)) e CHAND | TRIGA | TRIGE
A-LAS-CON1-Scope V4.04 15
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The central graph field (0) displays the data — blue (7) for sensor 1, and green (8) for sensor
2. The trigger moments are shown as vertical cursor lines (1: Sensor 1; 2: Sensor 2). These
cursor lines can be moved by means of "Drag-and-Drop", which simultaneously adapts the
parameter in the "OSCI" panel. Reversely, the cursors are correspondingly updated when the
"PRETRIGGER" parameter is changed.

The display size (zoom) can be adjusted with the "y-Scale" and "x-Scale" drop-down lists. Page | 16

Different zoom factors result in different views of the field. The scroll bars for the vertical axis
(3) and for the horizontal axes (4) can be used to adjust the displayed area to the desired
section.

Two cursors can optionally be used to analyse swings or times of the analog signal. These
cursors can be activated or deactivated with two selection switches (5). Cursor 1 (5a) is
shown in red, and cursor 2 (5b) in yellow. The difference (x2-x1; y2-y1) of the two cursors
(5c¢) only is shown numerically, i.e. without an own cursor.

£3 A-1LAS-CON1 Scope V4.04 - Oscillograph

A-LAS-CON1 Scope

1624
1560~
1496-
1432~

Cursaor 1: =

Curzor 1:
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[*] y-Scale
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Cursar 2 2
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Cursor: dx
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¥ Cursor 2
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[zamp]

| FRE-

[~ Rawe B} W vaL B} [T EXT &aL B} [T CNTR {E} [T RESLILT {B} EI #-Soale

o ] s CHAMB | TRIGA | TRIGH

The scan rate is determined by the control unit. If the other recording parameters of both
channels are synchronous, the time axis can be scaled in ms. Scaling is activated or
deactivated by means of a changeover switch (6). If parameter settings are not synchronous,
scaling is not possible, and a corresponding warning will be displayed.

A-LAS-CON1-Scope V4.04 16
03.08.2011
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£3 Setting mismatch E|

Dscillograph cannaot be scaled in
miliseconds because the settings
of chan & and B do not match, Set
the parameter to identical values
by using the ‘4 = master' ar the

'B = masket' butkons), update the
conkral unit and restart the “WIDED
mode,

In this case the parameters of one or of both channels should be set to match, and the
control unit should be parameterised anew. Scaling will then be possible. The cursors
(x-values) also are scaled in ms. For this, however, the cursors need to be set anew.

In addition to the analog values, the states (on/off) of the digital inputs INO and IN1 also are
displayed (9). INO is shown in cyan, and IN1 in magenta. The display of the input states
always is synchronous with the last represented analog curve. Both channels should be set
identically to use this function!

A-LAS-CON1-Scope V4.04 17
03.08.2011
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4.5 "CONNECT" panel
The CONNECT panel is used to define the connection settings for communication with the
A-LAS-CON1. These settings include the PC parameters such as COM port humber and
baud rate when RS232 is selected as the connection protocol.
Page | 18

2| CONNECT | cHan:a | CHANGE | TEACH TaBLE |

'RECORDER| 0501 | GEN.SETTINGS | LIN. |

COMMUNICATION PROTOCOL | RS232 W |1

SELECT COM PORT [1...25E] : CoMt 2
SELECT BALDRATE 115200 w |3

4 TRY TO COMMECT
Log window: 6 e
]|
ACCERT CHAMGE 7 HEM. HW9
ETTIHES BalDEATE [ EILE
IMSERT & PAREL ID 8

Selection field for setting the communication
protocol:

e RS232: For establishing a connection
through the asynchronous, serial, full-
duplex two-wire connection. This
connection always uses 8 data bits, 1 stop
bit, no parity, and no hardware and COMMUMNICATION PROTOCOL! | RS5232

1 software handshake. The baud rate is set v R5737
) separately (see 3)
e TCP/IP: For establishing a connection SELECT LOM PORT [1...256] TCR/AP

through a TCP socket. In this case a
RS232-to-Ethernet adaptor must be used
with the control unit. This adaptor functions
as a TCP server, and its IP address and
port number must be known.

A-LAS-CON1-Scope V4.04 18
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59”50" Let’s make sensors more individual

Input field for defining the RS232 COM port: It is
possible here to select both real COM ports (older
PCs or industry-type PCs usually have one or
several nine-pole SUB-D sockets at the back side)
and virtual COM ports, which for example are
generated by the corresponding Windows® driver
when a USB-t0-RS232 converter is used.

The desired COM port (in this example COM 2) can
be entered in the following formats:

e "2" (without quotation marks)

e "com2” (without quotation marks)

e "COMZ2” (without quotation marks)

The PC Scope software saves the list of the last
eight COM ports that were used. The COM port
used last is at the first position in this list.

Input field for defining the IP address of the TCP
server that provides the data of the control unit. The
IP addresses that were last used are listed in a
history. The IP address must be entered with the
keyboard.

Selection field for defining the baud rate that should
be used. The following baud rate values can be
selected

e 9600 baud

e 19200 baud
e 38400 baud
e 57600 baud
e 115200 baud

The baud rate must be selected in advance. The
current connection then is established with the
selected baud rate. In the status line the PC
software displays a message if the baud rate does
not match (i.e. is not set to this value at the control
unit).

Instruments

SELECT BAUDRATE

THY TO COMMEL

Log window:

{SELECT COM PORT [1... 256]: | : COMa

Camz2
COora
ComM100
Car3
COrs
Car1

IPADRESS [swm. s s wem] OF HOST MARME

hd| 1321682100

192.168.2.100

)l
192.168.2.101

THY TO COMMEL

Log window: o

2

SELECT BALDRATE! 115200

3E00

15200
38400
57E00

115200

Input field for defining the port number of the TCP
connection. The value must be entered with the
keyboard.

When using a TCP-to-Ethernet converter of Sensor
Instruments, the standard port number is 10001.

The "TRY TO CONNECT" button is used to
determine whether a suitable type of control unit is
available at the selected interface with the defined
settings. When a connection is successfully
established the corresponding interface is assigned
and will thus be blocked for any other access as
long as no other interface is selected with the PC

) b H

FORT MUMBER [Drefault 100071)

3

TRY TO COMMECT

SUTIWarC=OTm=tne=soTnwarc=rS=CroScar

A-LAS-CON1-Scope V4.04
03.08.2011
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Connection is established in three stages:
1. Old communication connections — if
existing - are disconnected, and
connection is re-established with the new
settings.

2. A 'ping" is sent to the control unit, and the
echo is tested.

3. The version number is read from the
control unit and displayed in the status line.

' Searching for control unit ... |

Searching for control unit ... Success.

' Requesting version info ... |

S| A-LAS-CON1 v4.04 {May 11 2011

If connection with the control unit could be ACCERPT
successfully established, a button will be enabled SETTINGS

that can be pressed to accept this connection.
Once the connection has been confirmed by
pressing "ACCEPT SETTINGS", various other ACCERT
buttons will also be enabled. SETTIMNGS

S. When the "ACCEPT SETTINGS" button is pressed,
a selection box will be displayed offering the option

£ Load parameter from RAM [E|

to update the parameters and setting fields of the
PC software with the current parameters of the Do yiou want bo synchronize with
A-LAS-CONL1. This ensures that the parameters of the sensor and load RAM parameter?
the PC software and of the control unit are
synchronised. If you select "NO" here, the [ vee | [ Mo
parameters of the PC software will remain : = i =
unchanged.
Log window: 4
The "Log window" displays a list of the current and
6. of the last connection states. It also shows various SCOPE CONNELTED TO COM1
information and error displays FROTOCOL ERRUR
’ SCOFPE CONHNECTED ToO CORZ2
|

il
This button only is available when connection with a 1. &I
control unit has been successfully established. To
change the baud rate, select the new desired baud 115200
rate from the drop-down list, and then click on the

7. | "CHANGE BAUDRATE" button to inform the control Ja00
unit about the changed baud rate. If this is - 13200
successful, the connection will be re-initialised with [
the new baud rate, and the version number will then . EFRON
be displayed in the status line. v 115200
20
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03.08.2011

Page | 20



SE”sor Let's make sensors more individual

Instruments

ag400 v

CHAMNGE
BAUDRATE

The "PANEL ID" makes it possible to simultaneously Page | 21

work with several instances of the PC software. An

alphanumeric information string can be specified for

every instance — and thus for each of all the INSERT & FAMEL ID
connected sensors. The desired identifier with a |

maximum length of 35 letters can be entered in the

text field with the keyboard. This identifier will then

be displayed in the title of the main panel, in the
recorder, and in the recorded recorder file.

Test

8. £3 A-LAS-CON1 Scope V4.04 - Test - Main

All printable characters can be used for the "PANEL
ID", but not the "password" character string (without IMSERT & PAMEL ID
quotation marks). If this string is entered and |

confirmed with <ENTER>, access to the password PASSHIOIG
entry will be enabled. If the alphanumeric password
is known, and if it is entered here with the keyboard,
the password-protected area of the PC software will EERELEID g
be enabled. Every time the panels are changed the |
password entry will be hidden again.
The "GEN. HW. INFO FILE" button reads all the GEM. HWw'.
relevant data of the control unit and PC software IMFO FILE
and exports these data in an ".ini" format file.
Export harware info to file ['z|
-
Hiso” | Dok -]
Speichern in: |L'f)Wc-rk ﬂ e il
Zuletzt
verwendete D
9. (
Desktop
=/

Eigene Dateien
Arbeitzplatz

Metzwerkumgeb  Dateiname:
ung

j Speichern |
J Abbrechen

[rateityp: |

A-LAS-CON1-Scope V4.04 21
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46 "CHAN:A" and "CHAN:B" parameter panels

These panels contain all those parameters that directly and exclusively relate to the two
internally provided processing channels named "A" and "B". Other parameters that
simultaneously apply to channel A and B are listed under "GENERAL SETTINGS".

Page | 22
2| CONNECT | CHAR:A | CHANE | TEACH TABLE| 2| CONNECT | CHAN:A | CHANE | TEACH TaBLE |
'RECORDER| 0501 | GEM sETTINGS | un. | Recomoer| osol | GEn SETTINGS | LM |

| CHANNEL A | CHANNEL B
Source Fower [digitz]: Poweer [digitz]:
1w | ERD )| 2 | I BA0
Hysteresis 0 Triggerlevel [digitsl, 1000 Hysteresis U Triggerlevel [digitsl, 1000
41g & _— 72 3 -HEE 3072
||III|IIII|IIII|IIII“ IIIII|IIII|IIII|IIII“
Timner U Timersetting [ms]: 4035 Timer 0 Timersetting [ms; 4035
51 /0N | N——— 25 G oM w25
(IR T T T T T T T T T O BB B A | LI T T T T O Y O I B B B |
T« Stark tirmer on Counter. events 1% Start timer on Counter: events
7bh T [ CHArising edge ‘V| CH & falling edge "’| 8l [~ | CH B rizing edge ‘V| CH E falling edge T|
Morming  Digital output on .. Huoldtime Morming  Digital output on .. Holdtirme
Q [ON *|[ whieCHAInW  w [5TaT+ ] ] ON ¥ | whieCHE intol. | [5TAT w|
Evaluation condition [Ewaluating from ... tao) Evaluation condition [Evaluating from ... tao)
CH & falling edge - CH A rising edoe il |1:" CH B faling edge --> CH B rising edge v|
Ayerage Evalmode Ayerage Evalmode
14 1 v| mird & b v| Fieset ]1:F 1 v| min{ B v| Feset ]

Selection field for assigning a sensor to a processing
channel. The sensors are labelled with numbers "1"
and "2". The physical sockets for connecting the

cables at the control unit are identified with a SOurce
corresponding engraved label. 1 * i
1

v
Channel A is constantly connected with sensor 1. ‘,—‘

Channel B can either be connected with sensor 1 or

sensor 2. As an option processing channel B also can
1. : Source P
be deactivated.
2 vl
If sensor 1 is selected as the source for channel B, it 1
is possible to parallely process the sensor that is Vo
connected at channel A. I
OFF
If channel B is deactivated by selecting "OFF", the
processing speed can be increased by up to 100%.
A-LAS-CON1-Scope V4.04 22
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"Power" represents the currently set laser power of
the A-LAS transmitters. Each channel A and B (i.e.
sensor 1 and sensor 2) has its own slider.

In case of parallel processing of sensor 1 by channel
A and channel B, the slider for channel B is
deactivated.

The laser power can be set between 0 (laser off) and
1000 (laser at maximum). The laser power should be
set such that the non-scaled signal of the sensor with
free beam path lies between 3300 and 3600. This
guarantees that the receiver is not overloaded and
that at the same time the resolution remains at a
sufficient level.

If the corresponding channel is activated, the
optionally normed and linearised sensor signal
continuously is compared to a trigger threshold. This
comparison provides a state ("below threshold" or
"above threshold") or a state change or event
("threshold overshooting” or "threshold
undershooting”). These states and events together
are managed in a state table and can be used for
controlling the behaviour of the control unit.

The trigger threshold can be set to a value between 0
and 4095.

The hysteresis is an extension of the trigger
threshold. To avoid multiple triggering due to the jitter
of the sensor signal in the area of the trigger
threshold, this threshold at the first transit of the signal
is increased or decreased by the value of the
"Hysteresis" parameter. This removes the trigger
threshold from the area of the jitter and prevents
additional trigger events. When the sensor signal
passes through the threshold again, the original
threshold is restored.

Control field for the function of the "timer". The timer
can either be activated ("ON") or deactivated ("OFF").
The timer also can be deactivated by setting its time
to 0.

Slider for setting the timer time in milliseconds (0
means the timer is deactivated). When the timer is
started it runs for the preconfigured time and then
stops. The function of the timer generates states
("Timer running” or "Timer inactive") and events
("Timer starting" or "Timer stopping"). These states
and events together are managed in a state table and
can be used for controlling the behaviour of the
control unit.

Instruments
Power [digitz]:
L] 300
Joooogfoo0o0pooo0po000Y
0 Trinnadevel Idinitsl 1000
[SFANERTY ]
3457
Ak )
0 Triggerlewel [digitz]: 1000
: 072
J0000()0000Q0000 0000
U Timerseting fmsl 4033

Hystereszis 0 Triggerlewvel [digits]:

1000

0

Tirarcathina [raal

4095

any2

0 Timerzetting [mz]:

4035

0

Count events

2000

100

A-LAS-CON1-Scope V4.04
03.08.2011
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The timer modules are started upon an adjustable
event. This event can be selected from a table. If a
new start event occurs while the timer is still running,
the timer will be restarted without changing its state or
generating a state change. The timer time so to speak
will be "lengthened".

INFO: Using the timer's own start event as starting
condition for the timer may have unpredictable effects
and must always be avoided!

As an option the timer can be set such that
“"retriggering”, i.e. a restart due to another start event
during the running time, is eliminated.

i Start timer on

For this purpose the "1x" option field must be
activated. With this setting the timer only can be
started if it was inactive at the time of the starting
event.

The "counter" module counts the occurrence of a
user-specified event. The counter internally is limited
to a maximum value of 4095. It can thus be used for
evaluation by means of the tolerance band. The
current counter reading apart from the user-specified
event that increments the counter reading also is
influenced by a RESET - i.e. the resetting of
measurement values to their starting values upon an
event. A RESET sets the counter reading to 0.

INFO: Selecting "Never" deactivates the respective
counter module.

Norming is an operation that by means of a variably
timed, continuously adapted factor scales the digitised
so-called "raw" value in such a way that the resulting
value (so-called "norm" value) lies in a range from 0 to
4095.

The factor is calculated from the maximum raw value
with the following formula:

4085

Neorm = m'ﬁ?ﬁ'

Instruments

i 0 Court e
CH A rizing edge ™ CH
Mewver
[M0 rizing edge
IMNO falling edge
M1 rizing edae
IM1 falling edge
THA A ztarting
THF & ztopping r
TR B starting
TR B ztopping
¥ CH A rizing edge
CH & falling edoe
CH B rizing edae

I CH B faling edge I_

=1 — 1 =1

CH B falling edge ™

Mewver

[MO rizing edoe

MO falling edge
£ INT riging edoe
I 1M1 falling edge
THE A& starting
THA & stopping
THA B starting
THA B stopping
CH & rizing edge
CH & falling edge
CH B rizing edae
| ¥ CH E falling edge
OUTO switch. on
OUTO zwitch. off
OUTT switch. on
OUTT switch. off
OUTZ switch. on
OUTZ switch. off

Morming — Digit
] . 1
¥ OM

QFF

Let's make sensors more individual
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How the maximum raw value (or factor) is determined
is defined under the "GENERAL SETTINGS". If
norming for the respective channel is set to "OFF", the
factor is set to "1", and the norm value is calculated as
follows:

fierm = Rel
The control unit in fact then operates with raw values.

With this selection field a digital output can be
assigned to the evaluation result of a channel. To
make the assignment easier, digital output OUTO can
be assigned to a selection of states of channel A, and
digital output OUT1 to a selection of states of channel
B. The available options are:

0) Digital output deactivated.

State-determined output modes:
The output is activated (ON) as long as ...
1) Lower tol. limit < value < upper tol. limit
2) Value < lower tol. limit OR

Value > upper tol. limit
3) Value < lower tol. limit
4) Value > upper tol. limit

Dynamic output modes:
The output provides a pulse (OFF =2 ON -2 OFF) with
a length that is defined by "HOLDTIME" ...
5) If (lower tol. limit < value < upper tol. limit) AND
evaluation condition is true
6) If value < lower tol. limit AND
evaluation condition is true
7) If value > upper tol. limit AND
evaluation condition is true

Single pulse output modes:
The output provides a pulse (OFF = ON =2 OFF) with
a length that is defined by "HOLDTIME" ...
8) If (lower tol. limit < value < upper tol. limit) AND
evaluation condition is true for the first time
9) If (value < lower tol. limit OR
value > upper tol. limit) AND
evaluation condition is true for the first time
10) If value < lower tol. limit AND
evaluation condition is true for the first time
11) If value > upper tol. limit AND
evaluation condition is true for the first time

As soon as there is a new evaluation result of the
corresponding channel — which is defined by the
setting of the evaluation condition (12) — the result is
checked against the tolerance band and the
corresponding digital outputs are activated anew.

The difference between dynamic and single pulse
modes lies in the response to a new evaluation with
identical result. Example: If the evaluation condition
"on INO rising edge" is true two times in sequence,
two pulses are provided in dynamic mode, while in
single pulse mode a pulse only is provided at the first
rising edge of INO (the second rising edge of INO does
not generate a second pulse).

Instruments

Haoldtime
while CH Aintol W [STAT W
Mewver
' wkile CH & in tal

* while CH A out of tel
while CH A under tol.

" while CH & over tal.
dun. on CH & kol
dun. on CH & under tal,
dun. on CH & aver tal,
zingle p. on CH A in tol,
zingle p. on CH A out of tal,
zingle p. on CH & under tal,
zingle p. on CH & over tal,

Haldtirne
whie CH B intal. ¥ STAT ™
Mewver
' while CH B in tol

* while CH B out of tol
while CH B under tol.

P while CH B aver tal.
dvr. on CH B intol.
dyn. on CH B under tal,
dyn. on CH B over tal,
zingle p. on CH B in tal,
zingle p. on CH B out aof tal,
zingle p. on CH B wunder tal,
zingle p. on CH B over tol.

A-LAS-CON1-Scope V4.04
03.08.2011
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The output hold time ("Holdtime") makes it possible to Hi
lengthen very short evaluation results (e.g. in the ETAT w
range of a few 100 ps) to such an extent that they can Q
be processed by a PLC or evaluation unit. ¥ STAT
Trig
For this purpose a minimum hold time is defined. If h S
the state of the digital output changes from LOW to 5
HIGH (i.e. from GND to +24V), a timer is ms i Page | 26
simultaneously started and for a preset time ensures . 10ms
11. | that the digital output remains at HIGH level. When o 20wz
this time is over the state of the digital output returns - Blms
to the digital value that is valid at this time and that 015
corresponds with the evaluation result. The timer only =
is started again when the state again changes from ; D2s
LOW to HIGH. - 05z I
1z
The "STAT" option stands for static and means that Te
digital outputs are directly set or reset without any 10
lengthening. ¥
A-LAS-CON1-Scope V4.04 26
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This selection field represents the central
configuration of channel evaluation. The selection
determines the moment at which the data of the
channel are reset to their initial value (counter = 0,
integrator - 0, maximum value - current value,
minimum value - current value) — corresponding to
a RESET - and the time when the evaluation result

Continuous
¥ on M0 falling edoe

should be present. at M0 rizging edge
ot M1 falling edge Page | 27
There are three different option groups here: an IN1 rising edge

All the "on" options describe modes in which there is

no RESET. Evaluation is performed at discrete on TMFR A stopping

moments or events. on TMA A starting
All the "-->" options describe modes in which the an TMA B ztopping
RESET or evaluation actions only are performed at on TMR B starting

the described discrete moments. The evaluation

. . ot CH A falling edge
result therefore is not updated before the evaluation 9 550

event. an CH A riging edae
All the "while" options describe modes in which a on CH B falling edge
RESET is performed at the beginning, but in which or CH B nising edge

evaluation results are continuously generated while

AP IMO rizing edge --» M0 falling edge
the condition is true.

[MO falling edge -+ MO rizing edge

Example: "on INO rising edge" IN1 rizing edge - IN1 falling edge
When a rising edge is detected at digital input INO, IM1 falling edge -+ M1 rizing edge
counter, integration, and maximum and minimum TMR & starting > TMF A stopping 1

value filtering are performed internally. A RESULT is

12. | calculated and the outputs are updated. TMR A stopping > TMR 4 statting

THMR E starting --> TMR B stopping

Example: "INO rising edge = INO falling edge” TMRA B stopping -> TMA B starting
When a rising edge is detected at digital input INO, a CH 4 rising edge > CH A faling edge
RESET is performed. As long as the status of input CH & faling edge > CH 4 rising edge

INO is HIGH, counter, integration, and maximum and

minimum value filtering are performed internally. CH B rising edge > [H B faling edge

When a falling edge is detected at digital input INO, CH B faling edge --» CH B rizsing edge
the evaluation result is updated in accordance with while MO high

the evaluation mode. wahile: [N low

Example: "while INO high" thle INT high

When a rising edge is detected at digital input INO, a while: [N low

RESET is performed. As long as the status of input while TR & running

INO is HIGH, counter, integration, and maximum and while TMR & stopped

minimum value filtering are performed internally. At

the same time, however, every determined value is while TMR B nunning

interpreted as a result in accordance with the while TMR B stopped
evaluation mode, and the evaluation result thus is while CH & over thres.
continuously updated. while CH A under thres.

. . . . while CH B over thres.
The "Continuous" option means continuous evaluation

without condition and without RESET. while CH B under thres
on [N Taling edge ol

INFO: With every continuous evaluation condition the
scan rate is reduced due to the higher calculation
efforts. For speed-relevant applications an event-
controlled evaluation condition should be preferred.

A-LAS-CON1-Scope V4.04 27
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13.

14.

Instruments
Fea
B
rirg & }
. . " . e ming B }
While the evaluation condition (12) defines the timing
for evaluation, the evaluation mode determines which maxl 4 }
value should be calculated and compared with the maxi B }
tolerance band. Calculation and comparison only are [&+B)/2 Page | 28

performed if the evaluation condition is true.

Apart from the "simple" values that are generated in
evaluation (norm value, minimum and maximum
value, counter value), more complex calculations also
can be selected here (integral, symmetry, sum,
difference, derivation, comparative derivation, or
"wire mode", etc.)

In the control unit the results of the evaluation modes
are scaled in such a way that they are compatible with
the conditions set with reference and tolerance limits
(i.e. the results of evaluation always lie in a range
between 0 and 4095, in part with decimal places).

"Averaging" is the concluding part of evaluation before
the comparison with the tolerance band. If the
evaluation results are subject to a system-related
fluctuation that should not be considered, the basic
trend can be analysed by way of averaging.

With settings from n=2 to n=32 moving averaging is
performed, i.e. for every new value this value and the
previously determined n-1 values are averaged and
output.

With settings higher than 32 averaging is performed
"at a stretch". This means that every time the
evaluation condition is true and there is a new
evaluation result, this result becomes a part of the
average sum according to the formula:

L1 o T
cug.= Siresult
i

The averaged result therefore only is updated if there
have been "n" evaluation results since the last
averaging. The setting value "1" deactivates
averaging, and the control unit compares every
evaluation result with the tolerance band.

[4095°A) /A +B)
[B-A+4095] /2

[ 4095 - avg. integral & ]
avi. intearal &

[ 4035 - avg. integral B
avi. integral B

maxi A } - ming A }

maxi B } - min{ B }
counker {4}

counter £ B}

derivation of {4}
derivation of { B }

rorm div. [wire mode 1]
raw diff. [wire mode 2]

i v e

128
256
512
1024
2042
4036
2132
16354

A-LAS-CON1-Scope V4.04
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4.7 "GENERAL SETTINGS" parameter panel
This panel contains parameters that equally relate to processing channels A and B and to the
control unit as a whole. Parameters that specifically relate to A and B can be set in the
"CHAN:A" and "CHAN:B" panels.
Page | 29
2| CONNECT | CHAN:A | CHANE | TEACH TABLE | 2| CONNECT | CHANA | CHANE | TEACH TABLE |

'RECORDER| 0501 | GEM SETTINGS | un. | REcorper| osc | GEM SETTINGS | U |

GENERAL SETTINGS GENERAL, SETTINGS
Setting Scanrate [pz]: 10-
2 | [SET w| AN M 100 ] g-
(IR N R N N =
20 A00 7-
4 3610 R-Tirne:ps 10.02 Freq.:kHz 3 -
5_
Maorm. Timeconst. [ms]: 4-
L A——— | 2000 6 4=
Marming u:u:unu:liti-:ur5 0-; | | | 1 1|
8 Never M| r 0 1024 2048 3071 4095
Output zaurce  Presets S hovs Close Output zaurce  Presets Close
O  [TRESULTA ™| ¥  Cuwe view |G 1:RESULTA ¥| ¥ | Yiew

W/

11 Pt P2 Ptz L
g 0 ﬁ 0.0 §*4095 §‘1n.u

The scan rate for the analog signals of the two
connected sensors 1 and 2 can be set to a fixed
pattern. This pattern can be set between 20 and 500
ps. According to the formula ...

1

Fre -
FHeTE = Brastrate

Scanrate [pz]:

1. | ... this results in fixed frequencies from 2 kHz to 4 S—— a0

FUVIE LN e g
50 kHz. 2 sl

INFO: Evaluation according to the set parameters
takes a certain time. If evaluation takes longer than
one period of the time pattern, the next evaluation will
be skipped, which effectively halves the preset
frequency.

As an option the scan frequency can be set to a fixed
value ("SET"). However, if no fixed time pattern is
used it also is possible to increase the speed with a
setting. With the "MAX" setting the control unit is
2. configured such that the next evaluation seamlessly
follows the previous one, which avoids free time units.

A-LAS-CON1-Scope V4.04 29
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This numeric field displays the current scan frequency
(averaged over several hundred evaluation cycles) of
the control when the PC Scope software is in "GO" or
"VIDEQ" mode. The frequency is shown in kilohertz.

INFO: The displayed frequency is not necessarily
identical with the expected frequency resulting from a
fixed time pattern. The reason for this may be that the
necessary time for evaluation according to the
parameters is longer than the time provided by the
scan rate. This means that one or several scan cycles
are skipped, which reduces the frequency.

This numeric display shows the averaged (over
several hundred evaluation cycles) time in
microseconds that evaluation according to the set
parameters takes for one evaluation cycle. This value
always is smaller than the set scan rate or the
resulting scan frequency with "MAX" setting, because
other operations (data exchange with the PC,
TEACH, etc.) also are performed between individual
evaluations.

For the norming process the appropriate maximum
raw value of the channels must always be known.
This raw value is necessary for the repeated
recalculation of the scaling factor according to the
formula:

_apes
= mas {Ret]

Norm Bek

The "max {raw}" value is determined according to two
different principles:

If a single event is set (modes with yellow
background) the maximum raw value is determined at
every occurrence of this event. The event should be
chosen in such a way that the beam path of both
sensors is free when the event occurs.

meripok} = Rok

If a state is selected (modes with green background)
two mechanisms are simultaneously used to
determine the maximum raw value.

1. The current raw value is continuously
compared with the maximum raw value,
which is adapted when necessary.

2. In afixed adjustable time pattern the
maximum raw value is decimated by an
exponentially increasing value. This is
performed in every time pattern until the
current raw value is higher than or equal to
the maximum raw value.

nstruments

a1
20.06 Freq.:kHz
Page | 30

20
2862 g -Time:pz

ut. Maorming condition

Mewver v| w
v Mever i

b Continuous

L (IND rizing edge A
“ | MO Falling edge K
IM1 rizing edge

IM1 falling edge

_ | THF A starting i
THEB & stopping
THE B starting

LI |

THRB B stopping
CH & riging edge
= | CH A falling edge s
CH E riging edge
CH B falling edo=
while INO high
while [N low
while [l1 high
while [N1 low
while TME A running
while TME A& stopped

while TME B running
while TME B stopped
while CH A over thres.
while CH & under threz,
while CH B over thres.
while CH B under thres,

A-LAS-CON1-Scope V4.04
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New raw value l

Raw > Ye max {Raw} = Raw; Page | 31
—> o o
Decimation value = 1;
No i

max {Raw} =
Time Ye max {Raw} — Decimation value;

interv. over Decimation value =
Decimation value * 2;
5.
No

Calculation of the

factor

Apart from the state-controlled and event-controlled
norming modes there also are two special settings:

1. "NEVER" completely deactivates the |
adaptation of the norming factor which,
however, can still be started by the PC
Scope software or through the interface. 4t
2. "CONTINUOUS" means that norming factor | Continuousz YI
search is continuously performed without a
condition.

The time constant for the continuous adaptation of the
maximum raw value can be flexibly set with this slider.

The time constant should be chosen such that the Morm. Timeconst. [rms];
6 light barrier becomes free at least once between two i 1000
) time intervals. This minimises the negative influence 000000000 00DC00000Q000000000(
that norming (due to the recalculation of the factor T0  —— EO000

during a running measurement) has on the
measurement value.

The "NOW!" button provides another possibility of
influencing norming factor determination. Every time
this button is pressed the control unit determines the
norming factor anew based on the current raw value:

:

mﬁm{ﬁﬂ'&} = Reok

This button allows the operation of the control unit
with norming condition "NEVER".

A-LAS-CON1-Scope V4.04 31
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As an option digital output OUT2 can be assigned a
monitoring function. For this purpose the raw signals
of one channel (or both channels, if both are
activated) are monitored for a certain period of time. If
in this period of time the average of the raw signal (or
the individual averages of both raw signals) lie under
a certain threshold, the output is activated. This ] .
function serves as dirt accumulation indication. Dirtacc. Out.
OFF + Page | 32
8. INFO: If one of the two sensor sockets is not used v OFF
and dirt accumulation indication function is active, this
always results in a positive dirt accumulation 0N
indication. In this case the one sensor that is used
should be connected at socket 1, and channel B
should be deactivated or also used for the evaluation
of sensor 1.
INFO: The duration and threshold for the dirt
accumulation indication function can be set.
Output source; Presets
The analog output of the control unit as standard is M hd -
realised as a 0..10V voltage output. The output 0: OFF
format has a 12bit resolution. The analog output is v 1- RESLLT &
updated after every evaluation cycle, which means 2 RESILT B
that the output exactly has the speed that is defined !
by the evaluation frequency. 3 RES. [A+B)/2
- A CHTR A
9. The date that should be provided through the analog ! 5 CMTR B
output can be selected from a table. Apart from the B B A
evaluation results ("RESULT A", "RESULT B") that i 7 BB
only depend on the evaluation condition, it also is i ’ L
possible to output the "RAW A", "RAW B", "VAL A", B val A
"VAL B", etc. signals that are continuously determined 3 valLB
with the scan frequency. 10: DER A&
11: DER B
The analog output can be modified with a linear
transformation:
g, = m - Ausge beveert + ¢ Fresets S haw Close
. ) ﬂ w Curve M
This can be used for various purposes, e.g. a zoom
function, linking of the reference value with the 5V MO SCALE
level, inversion of the output, etc.. Different scaling Z00M TOLERAMCE
options are available for various data sources of the REF -+ B, Gain:xl
10. | analog output: REF -» B, Gain:«2
* | For "RESULT A" and "RESULT B" the available —  REF - 5V, Gainxd
11. options are: SEl REF -» 8, Irv.:x1
e "ZOOM TOLERANCE": Values between the “—_  REF-: B, lrv.s2
lower and upper tolerance threshold are E FEF = 5Y. lrv.ond
output between 0 .. 10V.
e "REF -> 5V, ...": The reference value always
is output as 5V. The slope of the straight line
through the reference value either is used S how ‘ C
positively ("Gain:") or negatively ("Inv:"). The Curve v
slope is 10V/4096 ("x1"), 5V/4096 ("x2") or WO SCALE [
2.5V/4096 ("x4"). f e
A-LAS-CON1-Scope V4.04 32
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For all options there also is this setting possibility:

Instruments
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10-
e "NO SCALE™ The slope here always is 9-
10V/4096 and the offset is 0. The source -
value thus is directly output. re
E_
INFO: A window is displayed that shows how the 5-
analog output is transferred. This window at a glance 4-
10. | shows the relation between value and analog output a-
+ voltage. The window is automatically displayed when o
11. | the analog output is rescaled. A LEFT CLICK on the 1-
graph area closes the window. 0-
1 1 1 1 1
n 1024 2048 3071 4035
INFO: A click on the "SHOW CURVE" button
displays the transfer curve in a graphic window and
thus visualises the current transfer function without
changing any settings. A click on "CLOSE VIEW" Show El_nse
restores the previous display (the graph covers some Curve Wien
parameters).
If none of the presettings (PRESETS) seem to be
suitable for analog value output, the transfer curve of
the analog value also can be defined by way of
entering two points. :t 1. (=] Zt 1. (v
n no
12. | In this case two points are defined in the plane that 1 :
+ determine the transfer curve. Calculation is as follows:
13.
ana. = m * edit value +t Pt 2] Ptz v
anm.= - dusgabewert+ ¢ %I 4095 %‘ 10.0
Fia—Td
M= — =T =- el = rl=-1mazl
¥ =21 - -
A-LAS-CON1-Scope V4.04 33
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4.8 "TEACH TABLE" panel

Each of the two processing channels A and B is assigned a tolerance band comprising a
reference value and a permissible upper and lower tolerance. This tolerance band is used to
assess the measurement results, i.e. the measurement value is assigned the attribute "OK"
or "Not OK" and can then be further transferred through the digital outputs. In this panel the
reference value (referred to as the TEACH value) can be directly entered, or the TEACH
function (saving of the current measurement value as reference value) can be assigned to an
external input.

7| CONNEET | cHAN:A | CHANE | TEACH TABLE |

'RECORDER | 0501 | GEM.SETTINGS | LN, |

Teach Table: Chan. A
la A +T0OL -TOL
1] 204800 128.00 128.00

Teach Table: Chan. B

1b B +T0L -TOL
o | 204800 | 1zeoo | 1zeoo

2b 3b
ExtTeach'B' |OFF w

In this table the reference, the upper permissible UEEED U= 5158 Bl

tolerance, and the lower permissible tolerance for the A +TOL -ToL
respective channel (la - channel A, 1b 2 channel
B) can be entered (from left to right). The values may 0 2048.00 128.00 128.00

have up to two decimal places.

INFO: The decimal places only can be used with Teach Table: Chan, B!
correspondingly high averaging (see "Average") or B +T0L STOL
with the integral function. In all other cases the

decimal places have no function. m 128.00 128.00

A click on the "TEACH" button copies the
measurement value that is currently displayed in the
2. PC Scope software to the "Reference" column of the | Teach & l | Teach B l
respective channel. The "SEND" button then
performs this "TEACH" at the control unit.

A-LAS-CON1-Scope V4.04 34
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ExtTeach's' | OFF w

v OFF
A "TEACH" also can be performed without a PC Bi IND
connection directly by the control unit. The reference 1M1
in the same way is replaced by the -current + TOL BTM
measurement value of the respective channel, and 198 1N :
the tolerance band around the reference is

s T

correspondingly adapted. For this purpose every . —
channel can be assigned a "TEACH" input, which SilkUezE B M
either can be one of the digital inputs (INO or IN1) or v OFF
the button at the housing of the control unit (BTN). :l —— M0
GO
M1

_I I—BTN

INFO: If one of the digital inputs is used for the "TEACH" function it can only to a limited extent be
simultaneously used for other functions (triggering or controlling evaluation). It must always be ensured
that such a multiple function of an input does not lead to any conflicts.

The "TEACH" process itself always is performed in the same way irrespective of the type of input (digital
input or button). To perform a "TEACH" to the volatile ("RAM") memory of the control unit, the signal must
remain active (or the button remain pressed) for more than 1 second. While this second passes, the
control unit indicates this by a flashing yellow status LED (right of the LED row). When the time is over the
LED goes off and remains off for the next 2 seconds. If during these 2 seconds the signal is reset (or the
button is released), the "TEACH" request is accepted and the "TEACH" process is performed.

Visualisation OUTO . Potentiometer
Visualisation OUT2/POWER . O
Visualisation OUT1 . . Button

The control unit indicates that a "TEACH" process is performed by a flashing green Power/OUT2 LED
(middle of the LED row). During normal operation the green LED flashes in a 1 Hz cycle. In case of a
parameter change and/or a "TEACH" process the green LED flashes at a faster rate.

To perform a "TEACH" to the non-volatile ("EEPROM") memory of the control unit, the signal must remain
active (or the button remain pressed) at least for 4 seconds. The control unit indicates the passing of these
4 seconds by a second flashing process, after which the LED remains on. If during the next 2 seconds the
signal is reset (or the button is released), the "TEACH" request is accepted and the "TEACH" process is
performed.

If the signal or the button remains active/pressed for more than 6 seconds, no "TEACH" will be performed.
After 6 seconds the yellow LED therefore goes off. In this case the parameters will not be changed.

A-LAS-CON1-Scope V4.04 35
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TEACH (RAM)
0000000000 0(00000000000000000000)
0 Sec 1 Sec 2 Sec 3 Sec
TEACH (ROM)
0000000000 O(OOOODOOOOOOOOOOOOOOOO)

3 Sec 4 Sec 5 Sec 6 Sec

6 Sec 7 Sec 8 Sec 9 Sec

Activate Parameter Normal Operation
(0000000000000 000000000000000000

0 Sec 1 Sec 2 Sec 3 Sec

A-LAS-CON1-Scope V4.04
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4.9 "OSCI" oscillograph control panel

The control unit provides a feature that allows a detailed inspection of the characteristics of
the analog signals from the connected sensors. This function that is similar to an
oscilloscope is independent of the evaluation of the channels and is used for analysing and
optimising the configuration. Each of the two channels has its own independent storage area
that can record 1024 scans ("samples"”) of the normed analog signal. Recording can be

started upon any desired trigger signal.

:?_LI:EINNEI:T | CHaM:A | CHAME | TEACH TABLE |
'RECORDER | oS0l | GEN sETTINGS | LN, |

T ake zamplez [everny n-th zample]:

Instruments

L] 1 1a
R N N R RN AR TR
0 Pretrigger [zamples]: 20
A 895
(RN N N RN NN RN NN 3 i
0 Triggercondition 1023
4a E Trigger = Auto CH & falling edge T|2 A
Sa [ ]mw'=mster | CHANNEL A
5b |:| "B = master | CHANMNEL B

AD [*] Tigger=Aule [ CHEBfalingedie ¥[28

Triggercanditian

Pretrigger [zamples]:

i
a
0

T ake zamplez [everny n-th zample]: 20

- 5% 3h

1023

1 1b

What the oscilloscope function basically has in
common with normal evaluation is the common pool

T ake zamplez [every nth sample]:

20

of scans ("samples”). Each of the samples can be a

recorded. The representable time window therefore is 0 _

limited to (1024 times the current scan rate). If longer Fretrigaer [samples]:
periods of time should be represented, samples can .

be "skipped". If, for example, 3 scans are skipped, -

the representable time range increases by a factor of

4. This can be separately configured for every 1]

channel. Up to 19 scans can be skipped.

Take zamplez [evemn nth sample]: 20

Let's make sensors more individual
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Each of the two channels can be assigned its own
trigger condition for recording. This condition can be
selected as desired.

As with an oscilloscope the trigger moment can be
positioned within the window. This makes it possible
to look "into the past" or "into the future” from a
certain event. This can be set with the
"PRETRIGGER" parameter that has a value range
between 0 .. 1023. The pretrigger value defines the
number of samples that should still be recorded after
the event.

It is possible to either record an event only once and
to then stop recording (as with the "SINGLE SHOT"
setting of an oscilloscope), or to record and then
display every new event as with the "NORMAL"
setting of an oscilloscope. The "AUTO" setting of an
oscilloscope would be the same as the display of the
scroll graph in "GO" mode and is therefore not
available.

The "OFF" option can be used to prevent any wasting
of time with the reading of the memory of a channel
that is not needed. In this case all the settings of this
channel are deactivated.

Every channel has a "MASTER" button that can be
used to transfer all the settings of one channel to the
other channel.

state when the PC software is restarted!

Triggerconditian

i

wo— .

B I e

Instruments

1023
[N riging edge bl |

Mewver

v MO rizing edge
[N faling edge
[M1 rizing edge
M1 falling edge
THRB A ztarting
THMA A ztopping
ThRA B ztarting
THF E ztopping
CH & rizing edge
CH A falling edoe
CH B rizing edge
CH B falling edoe
QUTO zwitch. on fl
QUTO switch. off
QUTT switch. on
QUTT switch. off

QUTZ awitch. an
QUTZ switch. off

u

Fretrigger [zamplez]:

Pl

L § g

a Trianerennditinn 1023
296
100000000 00000000000000Ja003000)00040000(
0 Pretrigger [zamplez]: 1023
IEI Trigger = Auto
|:| "B" = master CHAMNMNEL B
IEI Trigger = Ot CH E falling edge
Triggerconditian
296
FUIR LR R R R gy
I Fretrigger [zamplez]; 1023
| 1]

'
[

0 Take zamples [everny nth zample]: 20

|:| X p——— |:| "B = master

INFO: The parameters described under (4) and (5) only exist at the PC side and are reset to their initial

A-LAS-CON1-Scope V4.04
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4096~
3564~
3072~
2560~ |
2048~ |
1536~

1024~ |
512~

4096~ I
3564~
3072-
560~ |
2048~ |
1536~
1024~ |
512~

0- 1

] 128 256

continuous evaluation.

triggerings that show such a behaviour:

4036-
3584 -
a072-
2560-
2048-
1536-
1024-
512-

0-

0 128 25

For a more detailed view the display of
the curves can be zoomed and/or
moved, which can be controlled with
mouse and keyboard.

Fval. bedin
| |

256 384

Fval. hedin
1 1

354

384

nstruments
EfaT En
[} I| 1 1 1
512 B40 7R 895 1024
al. enl
| 1 1 1 1 1
512 B40 7R 895 1024

The display of the recorded curves apart from the data also shows the evaluation conditions. The
represented result is determined between "EVAL. BEGIN" and "EVAL. END". This does not apply to

INFO: If no sensor is connected at one of the channels, the combination of active recording with activated
norming may cause that the basic noise of the inputs of the control unit leads to a signal with accidental

F12 G40 7EG 895 1024

In such a case the second channel must be deactivated or set to sensor 1!

<STRG> + <HOLD LEFT MOUSE BUTTON>

to zoom in the display

<STRG> + <HOLD RIGHT MOUSE BUTTON>
to zoom out the display

<STRG> + <SHIFT> + <HOLD AND DRAG LEFT
MOUSE BUTTON>

to move the display

<LEFT BUTTON DOUBLE CLICK>

to restore the original display

A-LAS-CON1-Scope V4.04
03.08.2011
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4.10 "RECORDER" data recorder panel

The PC Scope software features dedicated functions for recording current data of the control
unit for quality inspection or analysis purposes. With various recording modes data can be
locally saved to the PC's hard disk as ASCII files in a standardised format.

2| CONNEET | CHAN:A | CHAN:E | TEACH TABLE |

'RECORDER| 050l | GEN sETTINGS | LN |

RECORD MODE! AUTOLMITED | ]l

RECORD-TIME INTERMAL [sec] 1 q

RECORD YaLUES [Ma 32 FE7] 1000 ¥,

S ©

S C

cowmon T x| 42

4| START RECORD STOF RECORD 5
ID' [Default 0
2 SELECT RECORD FILE SHOW GRAPH 1

Data can be recorded in four different modes:

1. "AUTO LIMITED": The PC Scope software
determines the number of data to be
recorded (max. 32767) and the time interval
for recording. Recording runs automatically
until the preset number of data is reached or HECORD MODE:

AUTO TRIGGERED v |

recording is stopped by the user.
2. "AUTO UNLIMITED": The PC Scope
1. software determines the time interval for FRECORD-TIME IMNT
recording. Recording runs automatically until

AUTO LIMITED
AUTO UMLIMITED
MaNUAL RECORDING

it is stopped by the user or until the RECORD WALLIES | v AUTO TRIGEERED

maximum number of data is reached (32767
frames).

3. "MANUAL RECORDING": By (repeatedly)
pressing a button the user determines the
moments when data should be recorded.
Recording does not end (but is limited to a
maximum of 32767 data).

A-LAS-CON1-Scope V4.04
03.08.2011
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4. "AUTO TRIGGERED": The user defines a
condition in the control unit. When this
condition is TRUE, the control unit
automatically sends a data package that is
received and stored by the PC Scope

1. software. This mode is not limited with

respect to time (the repeat rate of

occurrence of the specified event is not

defined) and with respect to number (but Page | 41

recording is limited to a maximum of 32767

data).

A target file must be specified for every recording
process. To select or create this file, click on the
"SELECT RECORD FILE" button. A file selection box
will be displayed where the directory, the file name,
and the file extension can be specified. Click on
"Save" to confirm the selection you made here.

SELECT RECORD FILE

INFO: Although "*.csv", "*.dat" or "*.txt" can be set for
the file extension, the recording format as standard is
a comma separated ASCII format.

Select record file

E:LTS:EW | C:A\ProgrammeA-LAS-COMNT -5 cope-y 40 j
Speichern in: |l.f}.-i'-.-L-'-‘-.S-EEIN'I-S|:DpE-"v"4DH j L= Eii v
ﬁ @alte_aufzeichnung.csv
2. E;JIetzt

venwendete D,

=
[
Dezktop

2

Eigene D ateien

Arbeitzplatz
MNetzwerkumaeb D ateiname: r'uEeuEe aufzeichnung.csy j Speichern |

Ling
ﬂ Abbrechen

Dateityp: " oay

3 For the information of the user the selected record file

is displayed in this field. Ineue_aufzeichnung.csv

4 This button starts recording in "AUTO LIMITED",

"AUTO UNLIMITED" and "AUTO TRIGGERED" mode START RECORD

This button stops or cancels recording. It is available
5. | in "AUTO LIMITED", "AUTO UNLIMITED" and "AUTO SR ELOED

A-LAS-CON1-Scope V4.04 41
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| TRIGGERED" mode.

For "AUTO LIMITED" and "AUTO UNLIMITED" mode

the time interval for recording of the individual data

packages can be set here. The permissible values are

0..3600. A setting of 0 means that every received Ii

6. value is recorded. The rate here is undefined and e e 1

typically fluctuates between 12 and 30 frames per Page | 42
second. All the other setting values define a fixed time

pattern in which data packages are recorded.

Only for "AUTO LIMITED" mode the number of data

7. | packages to be recorded can be defined here. The RECORD WALLES [Mad 32 757F) 1000
permissible values are 1 .. 32767.

8. The status of recording is indicated by way of two 0 Days, 0 Hours, 16 Min_. 26 Sec..
+ displays that show the remaining (or elapsed) time VN
9 (8) and the number of recorded data (or data still to 986 of 1000 remaining ___

be recorded) (9). J000000000000000000]000000000J000000000)000000000]

This field shows the "PANEL ID" that can be specified
10 and changed in the "CONNECT" panel. During
* | recording this identification information also is saved

0" [Default

in the file.

SHOW GRAPH
When data recording is finished the graph of the
recorded data can be displayed. A click on the _;.p‘ﬁ;‘&ﬁfi&é’

"SHOW GRAPH" button opens a popup list where the
corresponding data value can be selected. A click on result & [float) il
"SELECT" opens the graph. The "Print ..." button can v
be used to print the data. result 4 [foat)
counter & [zhort)

- 2 [sh
£3 POPUP1 x| raw & [short]

- maxiraw & [shart)
11. wval & [short]

E mingval &} [shart)
— | max{val A} [zhaort)
rezult B [float]
caunter B [zhart]

SELECT DISCARD

raw B [zhort]
raxtraw B} [shart)
wal B [zhort]
mirfval B [short)
max={val B} [zhaort)

A-LAS-CON1-Scope V4.04 42
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11.
T . | | | i 1
e e e e e
D0 25 B0 2% 00125 180 175 A0 26 A0 25 O LS WO IS 10 425 A0 476 BID 58 AN S5 B0 KIS ESD EFS M0 725 /MO0 775 MI0 B8 BAO A7S WI0 25 S0 974 W00 @0
| M ewver :I
_ ¥ HMever
1 IMO riging edge
Z  IMO falling edge B
IM1 rizing edge
In this field the autosend condition can be specified 5 IM1 falling edge I
for the "AUTO TRIGGERED" mode. L THR A starting
INFO: The autosend condition is a parameter that the TMR A stap!:ung
control unit must be informed about by pressing the = TMRE statting
12 "SEND" button. THR B ztopping

INFO: The autosend function is started by clicking on
the "START RECORD" button. Every other request or
command that is sent the control unit (e.g. "SEND"
and "GET") deactivates the autosend mechanism
again.

[l L= |

CH A riging edge
CH & falling edoe
CH B rizing edge
CH B falling edge
OUTO switch. on
QUTO zwitch. off
OUTT switch. on
OUTT switch. off
QUTZ switch. on
OUTZ gwitch. off

| [ [ p— |

A-LAS-CON1-Scope V4.04
03.08.2011
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Panel view in "AUTO LIMITED" mode:

Panel view in "AUTO UNLIMITED" mode:

Instruments

BECOBDMODE: | AUTOLUMITED |

RECORD-TIME INTERMWAL [sec] I 1

RECORD YALUES (M= 32 767 I 1000

AUTOSEND
CONDITION | Never M
START RECORD 5TOF RECORD

FECORD MODE: | AUTOUNUMITED ¥

RECORD-TIME INTERYAL [sec] I 1

RECORD WALUES (M 32 FE7) I 1000

AUTOSEND
CONDITION | Never M
START RECORD STOP RECORD

FECHED MODE! | MANUAL RECORDING |

RECORD-TIME INTERWAL [sec] I 1

RECORD YALUES (M 32 ¥67) I 1000

Panel view in "MANUAL RECORDING" mode:

AUTOSEND
COMDITION | Never N

CAPTURE DATA FRAME

A-LAS-CON1-Scope V4.04
03.08.2011
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Panel view in "AUTO TRIGGERED" mode:
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RECORD MODE | AUTO TRIGGERED |

RECORD-TIME INTERMWAL [sec] I 1

RECORD YALUES M 32 767 I 1000

LT HEEND:
CONDITION: | Newver -

START RECORD STOF RECORD

A-LAS-CON1-Scope V4.04
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4.11 "LIN." linearisation panel

4.11.1 Linearisation of A-LAS sensors with the A-LAS-CON1
A-LAS sensors mostly show good linearity in the range below 5%. This means that the

deviation from an imaginary ideal transfer characteristic that puts the percentage covering Page | 46

and the output analog voltage signal into relation maximally is 5% referred to the maximum
swing of the analog signal.

u o e —

0% 100%

Analog voltage /—{ Ideal characteristic

Real characteristic

0% 100%

If an even higher accuracy should be required, a transfer characteristic (covering - analog
voltage) can be used with the help of digital evaluation and of the internal memory of the A-
LAS-CON1 to perform a reverse calculation (analog voltage - covering) that provides
information about the actual value of covering.

For every A-LAS sensor unit a transfer characteristic is recorded during production. The PC
software of the A-LAS-CONL1 (starting from version 4.00) supports the conversion of these
data and the configuration of the control unit for applying these linearisation data.

4.11.2 Application requirements for linearised operation
Not every application can benefit from the higher accuracy of linearised operation. The basic
prerequisites are as follows:

1. The measurement principle of the application must correspond with the method of
characteristic recording. According to this method a non-transparent object that is
bigger than or of the same size as the length of the aperture of the A-LAS starting
from one side covers the light curtain in its full width.

A-LAS-CON1-Scope V4.04 46
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2. The A-LAS sensor unit must be operated over its full length. Constant partial covering
with covering to be measured in a partial area is not permissible. In this case
linearisation cannot be used.

3. The A-LAS sensor unit must not be overloaded. With a non-covered light beam the
unnormed digital value should not be higher than 3500 digits.

4. The A-LAS-CON1 must operate in normed mode. Norming represents the analog Page | 47
voltage value of the A-LAS in a 12bit value range. Since the linearisation function
expects a normed input area, proper operation only is possible with active norming.
Care must also be taken to ensure that automatic norming adaptation is set such that
it matches the application and makes sense.

5. The linearisation characteristic must match the A-LAS sensor (which can be verified
by means of the serial number).

e
v

- 1 -

|

7,

-~} 1

7, 7,

———| Fixed positioning

—1— 5
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4.11.3 Linearisation parameters

A-LAS sensors show a relation between the percentage covering of the laser light curtain
and the percentage change of the output voltage level that is linear to the largest extent. The
deviation from the ideal characteristic — depending on the A-LAS sensor — is between a few
per mille and maximally 5%. Provided that the measurement is performed identically, it is
possible to use a reference curve for which both the relative covering and the respective
voltage value are known for the compensation of the linear error. The control unit performs
this task by allowing the user to load, transform, and save the calibration curve for the
corresponding sensor. Reference curves for calibration on request can be obtained from the

sensor manufacturer.

Instruments

ﬂ‘ COMMECT ] CHAM: 4, ] CHAM:E ] TEACH TABLE ]

'RECORDER | 0SCI | GEM.SETTINGS | LIN. |

LINEARTISATION

1la W Linearisation enabled

Range [roa - 1.58

Fexr Mo, :

Senzortype:

3a 03310.txt

03310

CHANNEL A

4a

2a =
50

1b! ¥ Linearisation enabled CHAMNEL B
Rarnge [terd] - ERRTR T j
SE_.ND. - Wk AR 4b
Senzoxrtype: ek ke

3b <data from flazh memory>
3

2b 4
5

6 Refrezh
lin. data

Send linearization
data to contnal it

Check
lin. data

-

Irrespective of the currently loaded calibration data,

1. linearisation can be activated or deactivated for each

of the two channels.

behaviour of the control unit.

As the first step for the calibration of a channel the
reference curve must be loaded from a file. A click on
the "LOAD" button opens a file selection box where
the corresponding file can be selected.

INFO: Only calibration data from valid files may be
loaded. Do not edit the calibration data in the files
yourself, because this may lead to unpredictable

¥ Linearization enabled

A-LAS-CON1-Scope V4.04
03.08.2011
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Select linearisation file

Instruments

E::;t;ry | C:AProgrammehd-LAS-COMT -Scope-/ 40 j
Suchen in: | () A-LAS-CON1-Soope 40k x| e B E
i =| 03154 .kxt
3.5 B
Zuletzt ] 03294.bxt
verwendete D, ) 03301 bxt
r_’r E EE
[Z] oam19but
Desktop ] oaszz bt
2. _
Eigene D ateien
Arbeitzplatz
Metzwerkumgeb D ateiname: |EI331 0.kt j Load |
ung
[rateityp: * bt j Abbrechen
Ratce [ - 1.58 j
The selected file and the information contained in the :zsxtme o310 }
file about the sensor, reference curve recording, and : 4
3 creator of the record, are displayed in two fields. 03310.tt
+ INFO: If information on reference data is displayed
4. | that originates from a file, the text box has a beige —
background. If the data originate from the control unit gzg;n [1'_““] ; R j
itself (as description of respective data stored in the Semzortype - . B

control unit), the text box has a white background.

If the currently selected file cannot be used, it can be
removed by clicking on the "CLEAR" button. In this
5. case the PC Scope software offers to replace it with a
default data curve. Field (3) will then be cleared, and
field (4) displays the information "<no file selected>".

The linearisation data that are currently active in the
control unit can at any time be read. A click on the
6 "REFRESH LIN. DATA" button reads these data and

’ displays them in fields (3) and (4). Since these data
originate from the control unit, the file info field shows
the information "<data from flash memory>".

|<data from flazh memory>

‘ |

|<nn file selected>

|

Refrezh
lir. data
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When the required files have been loaded (or
removed with "CLEAR") the next step of control unit
calibration can be started by clicking on the "CHECK
LIN. DATA" button. In this step the files are checked Check
for integrity, and the linearisation information is lir. data
extracted and transformed. If no linearisation file was i

selected, the user will be prompted to answer whether
a default curve (a 1:1 representation) should be used

instead. Page | 50

3 No linearisation data file for chan A E|

Mo linearisation data File selected,
Idse a standard transfer curve instead?

| fes { [ Mo

i . . Send linearization
If all the files are OK (or if the respective replacement e im el v

curves are used), the "SEND LINEARISATION DATA
8. | TO CONTROL UNIT" button will be enabled. With a
click on this button the determined data are sent to
the non-volatile memory of the control unit.

Send linearization
data to contral unit

4.11.4 Example — Data

The example below shows the level of covering that is determined by the control unit once
without linearisation and once with linearisation. The A-LAS sensor type used in the example
is a "A-LAS-F24-16x1-50/60" (ser-no.: 03268), the control unit is a A-LAS-CON1 with
firmware "A-LAS-CON1-V4.01".
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1000 Ideal reference
== Normed, not linearised
= Normed, linearised
800 NS
600 N
400 Moy
My
200 N
0
0 200 400 600 800 1000

The blue (normed, not linearised) curve shows the typical "S"-shaped curvature. The red
(linearised) curve only minimally deviates from the green ideal reference.

60

50

40

- Normed, not linearised

=—=Normed, linearised

30

20 /
10

200

400

6(5!9\

800 ‘IﬂZﬁl

Deviation from the ideal transfer curve of the linearised (red) and not linearised (blue) signal

in per mille.

A-LAS-CON1-Scope V4.04

03.08.2011

51

Page | 51



Let’s make sensors more individual

Sernsor

Instruments

4.11.5 Example — Parameters

The example below shows the settings of the A-LAS-CON1 control unit. Important settings

are highlighted.

£3 A-LAS-CON1 Scope V4.01 - Testsensor A-LAS

fEX

A-LAS-CON1-Scope V4.04
03.08.2011
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P 2
A-LAS-CON1 Scope age | 5
2| CONNECT | CHAN:A | CHANE | TEACH TABLE J~ Raw (ANSNTR ) RESLILT A} RESULT {8} CNTR {8} R {B}
Recoroer| oso | cen sertngs | un/ | 4092.0000 L0 @ o0
M 1B}
| CHANNEL A \ 0]
583- VAL {E}
Saurce FPawer [digitz]: 4092 “
1w | I SN | G5 MIN A ag71- MIN (B}
[ R I A IR |
Hysteresiz 0 Triggerevel [digitz]: 1000 “ “
s — | MASIAL  2559- S e
prrrrprrnnpr e e gpre g 4['92 “
Timer 0 Timerzetting [rms]: 4035 ANALOE 2048 DIGITAL
oFF v| ) [ o ouTPUT IND M1
R R I A A R -
Start timer O Count events 2000 - 1536- ' '
e v Never > | : ouTo
Maoming  Didital output an .. Haldtime z 1024~ ‘.
\ 0N w| [ JhietHAntl | 5TaTw| | Z ouTa
: 5i2-
Evaliation condition z .
Continuous v| _: ot 11 _|__ 1 _ ouT1
éyveragei Evalmode = ] 128 @
1 - & -/
[~ Raw{a} [ val s} [ EXTvaLA} [T CNTR{&} [ RESULT i8} [¥] yScale
[~ Ras (B} - VAL{B} [~ EXT{ALB} [~ CNTR{B} [~ RESLLT {8} ] w-Scale
™ ReM | seno ||| 6o | vioeo |
r rox T
I_FILE ‘ GET ' ‘ STDP { LI R B
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3| A-1LAS-CON1 Scope V4.01 - Testsensor A-LAS

A-LAS-CON1 Scope

2| CONNECT | CHaN:A | CHANE | TEACH TABLE |  Raw (A} CNTR ) RESULT {4} RESULT (B} CNTR {8} Rt B}
I L U coocle 0§ 4032.0000 L0 0
e — Max i || Page | 53
| 3006 | 0 |
VAL AL aean il (B}
4092 .:.
¥ Linearisation enabled CHANNEL A MIN 4} — MIN {B}
[ooal] - 15 .9
Sensortype: = Max AL oRRg- M2 (B}
|<data from flash memory> A?Iijﬁ 046 [%L
QUTPUT MO 1M1
i | CHANNELB E 1536~ @
Range [ord : W j - ouTn
Ser No.: o : 1024- @
Senzortype: el = o QuT2
|<data from flash memory> 512- @®
E gt 111 [ 1 _ auTi
Refresh Send linearisation Check - 1] 128 @
lin. data dlata e contre] it lin. data
[~ Rewe {8} W ovalial [ ExT fvalal [T CNTR{a} [~ RESULT {a} [¥] »-Scale
[~ Rewé B} ™ waLiBY [~ ExT {¥aLB} [~ CNTR{B} [~ RESULT {B} [¥] =-Scale
= Ram ‘ SEND i ‘ &0 ” YIDEQ |
[~ ROM

e The "MAX {A}" and "MAX {B}" values should be set in a range between 3000 and
3500. For this it may be necessary to adjust the power values and/or to check the
alignment of the sensor.

e The norming function of the respective channel should be set to "ON" ("NORMING =
ON")

e The linearisation information for the respective channel should be stored at the
control unit (To check the data that are stored for the channel, these data can be read
with "REFRESH LIN. DATA").

e Linearisation for the respective channel should be activated ("LINEARISATION
ENABLED = 1")

When these parameters are correspondingly set, linearised operation is active.
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1.

4.12 Help function for the PC Scope software

Apart from the manual, the PC Scope software also provides additional support functions to
make it easier for the user to work with the software. The so-called "TOOLTIPS" are one of
these functions. When these "TOOLTIPS" are activated, an info box with yellow background
appears when the mouse pointer hovers over an input field or button. This info box in a short
sentence explains the function of the respective field or button.

2| coNNEET | cHa /vﬂ CONNECT | CHa

HEEDHDEH] 05Cl _RECORDER ] oscl

Page | 54

activated deactivated
COMMUMICATION COMMUMNICATION
TRY TD[\EEINNEET
Lo
b:115200 d:8 =:1 p:hone A

FOUH gyl [y )
5T 24T paiing with analog sensor

Dec [4sing curent settings.
éHEE <RIGHT CLICK: for help!

Most of the input fields and buttons furthermore display additional information upon a right
mouse button click on the respective field or button. A help window will then be displayed
instead of the scroll graph or oscillograph display.

Help
COMMECT:

Data 1s exchanged between the PC Scope software and the control unit via a
digital zerial communication protocol. The lower layers of the protocol stack
can be configured within this panel. Optionally 5232 or TCP/IP can be
selected. IP address and port number (for TCP/IP) and baudrate [for R5232)
can be choosen. Finally "pairing” [i.e.: initializing communication and
establizhing a connection between PC and control unit) can be done here.

Help

Pressing the <TRY TO CONNECT> button starts the pairing procedure with the
target control unit. When '‘B5232" protocoll 1z selected. the specified COM port
iz initialized using the selected baudrate. Then communication with the control
unit 15 tested. If successful, the version strnng i1s read from the control unit and
displayed in the status line.

H E |— P ple‘:?eg:\;ge ne\::rti?:ge ossiee
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The top part always shows general information about the higher-level group to which the
input field belongs. The bottom part contains a detailed description of the input field, its
function, and (if available) its configuration options. This help display is clearly identified by
the yellow background and by the "HELP" label. Click on the "Close help" button in the
bottom right corner or right-click with the mouse anywhere in the help panel to close the help

window and return to the normal display.

Some of the input fields furthermore feature a dynamic simulation that is intended to clarify
the function. Use the "View prev. page" and "View next page" buttons to switch between the
help text and the simulation. The respective display contains the explanation/legend for the
represented curves and data. The description always refers to a simple application example

for the respective input field or display.

Example: Help text for the numeric display "CNTR A"

Help

Instruments

While active, the A-LAS-CON1 continuously gathers different information and
measurement data. The PC Scope software is able to dizplay this data as a
numernical value and optionally as a data trace in a continuous stripchart. The

available data contain <BAW?>, <WAL>, <MIMN> <MAX> <CHTR:, and

<RESULT?> values for both channels A and B.

Help

The «CHTR A>» data displays the number of specified events counted by the
A-LAS-COMN1 zince the last rezet event. The event to be counted is set with

the <COUMT EV¥ENTS A> parameter.

H E |— P ple‘:?eg:\;ge

Wieww
next page

Cloze help

more individual
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