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Abstract

This application shows how to display a measured distance value on a standard external numeric digital display.
Description of the wiring and sensor configuration are included as well as two samples are given.
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1 Introduction LASER DISTANCE SENSORS

1 Introduction

Different measurement characteristics are implemented into the FLS-C. This measurement characteristics provide the
necessary flexibility to configure the FLS-C for various applications.

The FLS-C laser distance sensor is able to measure continuous moving targets with a speed of 200Hz, as long as
there are no distance jumps. For the transfer of the measurement result the RS-422 interface can be used. The baud
rate must be set to 115'200 baud to be able to transfer the measurement results with a speed of 200Hz. If the baud
rate is set to a lower value, the output rate will be reduced.

This document describes the configuration and connection of the FLS-C for the use with the “Moving target
characteristic” and the RS-422 interface. While this document provides step by step configuration instructions, the
Technical Reference Manual gives a more detailed description.

1.1 Fast position monitoring

With the "Moving target characteristic", fast measuring of distances are possible, as long as the distance is moving
continuously. Fig. 1 shows a possible setup for the mentioned measurements.

Host Controller

R

Position RS-422 &
-y

— Fig.

O

1: Position monitoring

A Ensure that no distance jumps occur in order to use the “Moving target characteristic”.

1.2 Usable sensors

The following sensors can be used for such kind of applications.

Sensor Part No Short description

FLS-C 10 600502 Distance sensor with an accuracy of +/-1mm, max Distance 500m, Temperature range
-10..+50°C

FLS-C 30 600501 Distance sensor with an accuracy of +/-3mm, max Distance 500m, Temperature range
-10..450°C

FLS-CH 10 600504 Distance sensor with an accuracy of +/-1mm, max Distance 500m, Temperature range
-40..4+50°C

FLS-CH 30 600503 Distance sensor with an accuracy of +/-3mm, max Distance 500m, Temperature range
-40..+50°C

:\l//
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2 Preparation LASER DISTANCE SENSORS

2 Preparation

1. The following items are needed to do the configuration of the FLS-C.
« RS-232 Configuration cable FLS / DLS (Part no. 500200)
+ 24V DC Power supply

2. Download the DLS/FLS UtilitySW from the website http:/www.dimetix.com/UtilitySW/ and install it on a PC.

3. Connect the FLS-C sensor to the PC and to the 24V DC Power supply as shown in Fig 2.

o

% Tx [}

v 2

5 Rx [o

S Gnd|op?

o 9pin
Default setting:
B{aud: 19200 9..30VDC °
Bit: 7 24..30VDC for Heating option
Parity: even
Stop: 1

Fig. 2: Configuration connection

4. start the DLS/FLS UtilitySW on the PC.

:\l//
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2 Preparation

2.1 Connect the DLS/FLS UtilitySW with the FLS-C

DIMETIX

LASER DISTANCE SENSORS

After start-up of the DLS/FLS UtilitySW the window shown in Fig. 3 is visible. Set the “Communication parameters”
corresponding to the connection of the FLS-C sensor and press the “CHECK CONNECTION" button.

2 DLS / FLS Utility Unconnected [E= A
File Tools Info
. Controlled Stand-alone : L b,
Connection Mode Mode Configuration COM trace DIMETX
Software version and serial number
Serial number sNsn 7
Interface software version sNsv 77
Module software version sNsv /,//‘4?‘%7*“%\Llngpnnected
— ;\
Device 1D / 0 -
[ \
Communication parameters - I
Port ComM1 -
Settings: |?: 19200 Baud, 7 Data bits, Parity Even
\\\\=—\= /(/////
— N
S~ CHECKCONNECTION |~ \
Status: CONMECTION MOT CHECKED . RESET Clear trace

Fig. 3: Start window of the DLS/FLS UtilitySW

After the DLS/FLS UtilitySW connected successfully to the FLS-C sensor, the “Software version and serial number”
section is updated as shown in Fig. 4. Further the “Status:” field at the bottom will show “OK". If the DLS/FLS
UtilitySW does not show the described information, the connection with the FLS-C is not done properly.

If the connection is not done properly, press the reset button and follow the description to reset the sensor. Then
make sure that the Port setting is correct and press the “CHECK CONNECTION" Button again.

« DLS / FLS Utility Connected with: FLS-C [E= AN
File Tools Info
2 Controlled Stand-alone Z L b,
EIEEC: Mode Mode | Configuration COM trace DIMET:X
Open COM1 @ 19200-7-even-1
Software version and serial number ——— -
: -> dg
Serial number sNsn 11110326 <- gOdg+083+47
[ : | -> slav
Interface software version sNsv 5.22 <- g0sv+00410522
2 —x slsn
Module software version sMsv 4 FES G <- g0an+11110326
S -» 3luc
<- gluc+00000000+00000000
Device IO 0 - —» 30uct+2+0
-> 30uc+0+0
Communication parameters - <- gluc+00000000+00000000
Port COomM1 -
Settings: |?:'\92E|DBaud.?Data bits, Party Even j
‘ Read configuration from device ‘
DISCONNECT \
Status:  OK RESET Clear trace

Fig. 4: Start window after "CHECK CONNECTION" procedure

:\l//
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3 Measurement characteristic configuration

3 Measurement characteristic configuration

Activate the “Moving target characteristic” to be able to measure with 200Hz. To do so, change to the
“Configuration” tab and select the “Measurement characteristic” sub tab on the left, check “Moving target” and
press the “DOWNLOAD TO DEVICE” button. Fig. 5 shows the mentioned settings.

D

DIMET(X

LASER DISTANCE SENSORS

&2 DLS / FLS Utility

Connected with: FLS-C

(BT

File Tools Info

Connection

/Measurement

e —

Filter
Analog output

Digital output

User output
protocol

User offset/
gain

charamerisﬂcy

Controlled
Mode

Standsalon Configuration

Measurement characteristics sNuc

" Standard
Mode

o
I
I

I

Tirned (& in user measurements only)
s * Moving target
EEE— = s Error behavior

& With error freezing

" Without error freezing

Status:  |OK

RESET |

b,
COM trace DIMETX

-

->» dg

<- gOdg+083+47

-» 30av

<- g0sv+00410522

->» 30sn

<- g0sn+11110326

-» sluc

<- gOuc+00000000+00000000
-» 3luct+2+0

-> 30uc+0+0

<- gOuc+00000000+00000000
<- g0?

Open COM1 @ 19200-7-even-1
->

> dg

<~ gOdg+0E3+47

->» 30av

<- g0av+00410522

-> 30sn

<- gOen+11110326

-> sluc

<~ gluc+00000000+00000000
-» a0uc+2+l

->» a0uc+0+0

<- gluc+00000000+00000000

Clear trace

L

Fig. 5: Configuration of the “Moving target characteristic”
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4 Interface setup

4.1 General

While the FLS-C measures in “Moving target characteristic” the measured distances are available on all interfaces.
The following example shows the use of the RS-422 interface.

4.2 RS-422

The RS-422 is designed to connect multiple sensors to on line. Therefore the FLS-C can not send measurement
results autonomously. However the “Single Sensor tracking” sends the measurement results automatically to the RS-
422 interface. Please see 5 Measurement mode later in this document.

A For this example, do not connect more than one device to the RS-422 line.

4.2.1 Configuration of the RS-422

On the “Configuration” tab, select the “SSI” sub tab on the left. In the “4-pole serial port usage sNSSI” area select

RS-422 to activate the RS-422 interface and deactivate the SSlinterface as shown in Fig. 6. After configuring all
options press the “DOWNLOAD TO DEVICE” button to save the settings in the FLS-C.

5
> DLS / FLS Utility Connected with: FLS-C =
File Tools Info
_ Controlled Stand-alone = = b,
Connection Mode Configuration COM trace DIMET(X
-> sluc+2+0
Measuremew al port usage sNSSI| _v s0uc+0+0
characteristi _
& RS422 <- gOuc+00000000+00000000
%\ - <- g0z
e - 59| = Open COM1 @ 189200-7-even-1
} ->
Jata coding
Dat ling =
= [ <- gOdg+083+47
Analog output —» 508w
Measurement data value <~ g0av+00410522
. o) T -» 30sn
Digital output < g0sntl1110326
I - -> sluc
<- gOuc+00000000+00000000
( 55l ) ) ) -> s0uc+2+0
Error behavior sNSSle (distance output while error) —5 sDuc+0+0
e <- gOuc+00000000+00000000
User output ol 0 = afin
protocol _ gus
o (0..16777215) -» alc
<- g02
User offzet/ -» 3055I+0
S < <- gOssI2
— — -» 3055Ie+0
—
_ 2
< DOWNLOAD TO DEVIGE ‘ < osste
L -¥ alsa
e — <- gOs?
Status: |DOWNLOAD OK RESET ‘ Clear trace

Fig. 6: RS-422 configuration

:\l//
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To be able to transfer the measurement result with a sufficient speed, the baud rate must be set to 115'200 baud.
Select the “Connection” tab as shown in Fig 7. In the “Communication parameters” section change “Settings” to
“11: 115200 Baud, 7 Data bits, Parity Even”.

w DLS / FLS Utility Unconnected B
File Tools Info
- Controlled Stand-alone = = |3
Connection Mode ode Configuration COM trace DIMETX
Software version and serial number
Serial number sNsn =
Interface software version sNsv =
Module software version sNsv < Unconnected
Device ID: 0 -
Communication parameters
Port: leomn ——p————
Settings: < [11: 115200 Baud. 7 Data bits. Parity Even =] >
CHECK CONNECTION | \
Status: |Open COM1 @ 115200-7-even-1 RESET | | Clear trace

Fig. 7: Change the baud rate with the DLS/FLS UtilitySW

The DLS/FLS UtilitySW shows the window as in Fig 8. Press “Yes” to confirm, that the baud rate of the FLS-C should
also be changed.

Communication parameters Ié]

Do you want to change the communication parameters of the device as well?

Ja | Mein Abbrechen

Fig. 8: Change communication parameters

Additional warning windows (Fig. 9 and Fig. 10) pop up. Press “OK" until the process is finished

-
Automatic synchronization with device @

The new port settings have been sent to the device.

l % In order to activate the new settings, please proceed as follows:
" £3 1. Switch the module off, wait for 10 seconds, and switch the module

Communication parameters on again
2. Wait until the sensor is running (green LED on)
. s 3. Press the OK button below

Duting changing cammunication parameters oot intermupt the 4. Press the 'CHECK CONNECTION' button until the checking result is
By power supply! 0K’

Fig. 9: Do not disconnect the power Fig. 10: Restart the FLS-C

Restart (Power off and on) the FLS-C as advised in Fig. 10 to activate the new baud rate settings.

:\l//
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4.2.2 Wiring

Connect the FLS-C to a host as shown in Fig. 11. Do not connect multiple sensors to the RS-422 interface.
e’[ + (slave)
oo DR e > g
K

R:
R:
[T+
(master) S
R

14,15

v

IS

¢

T
9..30VDC
24..30VDC with Heating

ov

Fig. 11: Single sensor connection

5 Measurement mode

After the configuring the Measurement characteristic and the interfaces, the start for the measurement must be
configured. The table below outlines the two different possibilities.

Controlled mode Manual start
The measurement of the FLS-C is controlled with The FLS-C is configured to start measuring depending on
commands from the host. No special configuration is the signal on the digital input.
necessary.

5.1 Controlled mode

In this mode, the host sends the corresponding command to start and stop the measurement.

The table below outlines a command sequence to start and stop the measurement.

No. Action Comment Command
1 Set ID switch Changes to the Device ID are activated after a
power cycle.
Example for device 0: Set ID switch to position O
Change the ID Switch to position 0 Power OFF; Wait 10s; Power ON
Example for device 1: Set ID switch to position 1
Change the ID Switch to position 1 Power OFF; Wait 10s; Power ON

Set controlled mode Set the DLS-C(H)/FLS-C(H) to the
controlled mode, if not already in
controlled mode.

2 Example for device 0: sOc<trm>"
Set to controlled mode by means of the
stop command.
4 Start single sensor Start the measurement.
tracking Example for device 0: sOh<trm>"
. Stop the measurement | Stop the measurement.

Example for device 0:

:\l//
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No.

Action

Comment

Command

sOc<trm>'

)

The DLS/FLS UtilitySW can also be used as terminal to send commands to the FLS-C. You may follow the steps below

to start the measurement and later stop it.

In the DLS/FLS UtilitySW select the menu “Tools\Manual command input” as shown in Fig. 12

:\l//

w2 DLS / FLS Utility

Connected with: FLS-C

= e |

File | Tools | Info

Error stack

X id-alone
Firrmware download

|

G ommands

| Service procedure

Interface software version sNsv

Module software version sNsv

Device ID:

Communication parameters
Port:

Settings:

Configuration

ManualcommandmpD erial number -

11110326
522

41 FLS-C

0 -
COoM1 -

[ 11: 115200 Baud. 7 Data bits. Parity Even =

DISCONNECT

] Read configuration from device

COM trace DIMETIX

Status:  |OK

RESET |

Open COM1 @ 115200-T-even-1
=

- dg

<- g0dg+083+4B

-> s0sv

<- g0sw+00410522

-> 30sn

<- g03n+11110326

- sluc

<- gOuc+00000000+00000000
-> sluc+2+0

=> s0uc+0+0

<- gOuc+00000000+00000000
Open COM1 @ 115200-T-even-1
>

- dg

<- g0dg+083+4B

-> s0sv

<- g0sw+00410522

-> g0sn

<- g0an+11110326

-> 3luc

<- gOuc+00000000+00000000
=% s0uc+2+0

=> s0uc+0+0

<- gOuc+00000000+00000000

Clear trace J

L

Fig. 12: Manual command input
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Fig. 13 shows the “Manual command input” window. Enter the commands in the input field at the bottom of the
window and press enter to execute the command. All executed commands will be displayed in the “Command
history” at the right side of the window. The figure shows the window after the command soc and sonh are
executed. The “COM trace” shows the measurement results of the FLS-C.

Manual command input @

User commands ~ COM Trace

COM trace Using COM port 1 with 11.5200 baud, 7 bits, parity even, 1 stop bits. Command history

gOR+00022954<\x\n> - Clear now
gOh+00022354<\r\n>

gOh+00022954<\r\n> Laseran now
gOh+00022954<\r\n>
gOh+00022954<\r\n>
gOh+00022954<\r\n>
gOR+00022954<, 2n>
gOh+00022954<\rh\n>
gOh+00022954<\rh\n>
g0n+00022954<\r\n>

‘ s0c
gOR+00022954<\r\n> ‘

30h

Clear

Temp

gO0h+00022954<\z\n>
gO0h+00022954<\z\n>
gO0h+00022954<\z\n>
gOh+00022954<\z\n>
gOh+00022954<\z\n>
gOh+00022954<\z\n>
gOh+00022954<\z\n>
gOh+00022954<\z\n>
gO0h+00022354<\z\n>
g0h+00022354<\r\n>
g0h+00022354<\r\n>
g0h+00022354<\r\n>
g0h+00022954<\ r\n>
g0h+00022954<\r\n>
g0h+00022954<\r\n> -

m

Clear COM trace ‘ Clear command history

Fig. 13: Manual command input

Fig. 14 shows the “Manual command input” window after the stop command s0c was executed. The measurement
is now stopped.

Manual command input @

User commands ~ COM Trace

COM trace Using COM port 1 with 11.5200 baud. 7 bits. parity even. 1 stop bits. Command history

gOh+00022961<\rhn> - Clear now
gOh+00022361<\xhn>
gOh+00022961<\r\n> Laser on now
g0h+000229&61<\x\n>
g0h+000229&61<\x\n> Clear
gOh+000Z2Z361<\x\n>

gOh+000229E1<\xin>

gOh+000223E1<\xhn>

gOh+00022361<\r\n>

gOh+00022361<\r\n>

gOh+00022361<\xhn>

gOh+00022361<\xhn>

g0h+00022961<\x\n>

g0h+000229&61<\x\n>

g0h+000229&61<\x\n>

gOh+000Z2Z361<\x\n>

gOh+000229E1<\xin>

gOh+00022361<\xr\n>

gOh+00022361<\r\n>

gOh+00022361<\r\n>

gOh+00022361<\xhn>

gOh+00022361<\xhn>

g0h+00022961<\x\n>

g0h+000229&61<\x\n>

s0e

gor<\r\n> -

s0c
s0h
s0c

Temp

Clear COM trace | Clear command history

Fig. 14: Manual command input after stop command
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5 Measurement mode

5.2 Manual start
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In Manual start operation, the measurement is controlled be the digital input of the FLS-C. The function of the digital
input can be configured with the DLS/FLS UtilitySW as shown in Fig. 15.

w2 DILS / FLS Utility Connected with: FLS-C [E=R
File Tools Info
_ Controlled Stand-alone = = |3
Coaneciin Mode Mode Eusliuiation COM trace DIMETX
-> 3lc
Auto start Digital input DIT sNDIT <- g02
configuration _» aluo
-~ .
—— | C Inactive (D01 active) <~ g0uo+00000117
User auto start/ - —->» 30DI1+00000003
fr - = Active )
configurat <- gO0DI1l?
B " Read digital input |7— _» 303
Manual start © Triggerdistance measurement <- gls?
configuration —T * T~
< * Start [ StDpsmg\esensortrﬁcking>
— R
U Start { Stoptracking with buffering Sample time: 1 sec
" Start [ Stop single sensortimed tracking
" Trigger user distance measurement
" Start [ Stop single sensor user tracking
" Start [ Stop user tracking with buffering Sample time: 1 sec
" Start [ Stop single sensor user timed tracking
¢~ DOWNLOAD TO
g DEVICE
Status: |DOWNLOAD OK RESET | Clear trace

Fig. 15: Manual start configuration (Digital input)

On the “Stand-alone Mode” tab, select the sub tab “Manual start configuration”, select “Active” in the “Digital
input DI1 sNDI1" area. Additionally select “Start / Stop single sensor tracking”. Then press the “DOWNLOAD TO
DEVICE" button. Now the sensor starts measuring when the digital input goes to high level and stops measuring if
the digital input goes to low level.

5.2.1 Digital input connection

After the digital input is configured and connected as shown in Fig. 16. The measurement of the sensor can be
controlled with an external switch or relays.

FLS-C

DO/DI 1
o

Vo 1kQ

7,8 |0

Fig. 16: Digital input wiring
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