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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. While the FLS-C is measuring with 200Hz the “SSI” interface is the best choice to
transfer the measured results to the host system. This digital interface is fast and has no additional noise.

In addition the analog output is updated with 200Hz also.

The disadvantage of the analog interface is the accuracy, that depends on the configured distance range. In
addition noise will be added to the analog signal.

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

1.1 Feedback positioning

Fig. 1 shows a typical positioning application, that uses “Moving target characteristic”. In this application, the
FLS-C laser distance sensor measures absolute distances, that can be used as real time feedback for the position
controller implemented in the drive.

PLC Drive

Field [ _@
bus m—

5 Position f @
B | ——d

Encoder 6)

Fig. 1: Positioning application with feedback controller

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..4+50°C
FLS-C 30 600501 Distance sensor with an accuracy of +/-3mm, max Distance 500m, Temperature range -10..+50°C
FLS-CH 10 600504 Distance sensor with an accuracy of +/-Tmm, max Distance 500m, Temperature range -40..+50°C
FLS-CH 30 600503 Distance sensor with an accuracy of +/-3mm, max Distance 500m, Temperature range -40..+50°C
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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.

A4

Gnd o2
9pin
D-Sub

COM1 or COM2
z =
S5

Default setting:

Baud: 19200 9.30vDC © 2

Bit: 7 24..30VDC for Heating option
Parity: even

Stop: 1

Fig. 2: Configuration connection

4.  Start the DLS/FLS UtilitySW on the PC.
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2.1 Connect DLS/FLS UtilitySW with the FLS-C

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 /LS Utiity Unconnected (oo e |
File Tools Info
Connection Col:t;g!e'j \ Stﬂ;ﬁ;""e Configuration COM trace DIM ETIx
Software version and serial number
Serial number sNsn ???
Interface software version sNsv ??
Module software version sNsv 77 Unconnected
Device ID: /D - ;\\
Communication parameter:
(
Port: COM1
Settings: |7 19200 Baud, 7 Data bits, Parity Even J
< CHECK CONNECTION T/ |
Status: |CONMNECTION NOT 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.

Software version and serial number

2 DLS /FLS Utility Connected with: FLS-C [E= RN
File Tocls Info
. Controlled | Stand-alone . - b,
Connection Mode \ = Configuration COM trace DIMETX

Open COM1 @ 19200-T7-even-1
->

- -» dg
Serial number sNsn / 11 11032N <- gOdg+083+47
/ \ -» alav
Interface software version sNsv ha22 <- gOsv+00410522
-» s0sn
Module software version sNsv 4.1 ELSE <- g0sn+11110326
S -» sluc
2 <- gOuc+00000000+00000000
Device ID: 0 - —% aluc+2+0
-> s30uc+0+0
Communication parameters <- gfuc+00000000+00000000
Port: COM1 -
Settings: |7: 19200 Baud, 7 Data bits. Parity Even  ~|

| Read configuration from device

DISCONNECT |

RESET

Clear trace

StatusQOK )

LFig. 4 Start window after "CHECK CONNECTION" procedure
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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.

<
w? DLS / FLS Usility Connected with: FLS-C [ESY
File Tools Info
. Controlled Stand-alone = . b,
Connection Mode Configuration COM trace DIMETX
) ->
Measurement Measurement characteristics sNuc > dg
characteristics  Standard <~ g0dg+083+47
= Mode -> slsv
Filter e <~ g0av+00410522
> alan
3] <- g0sn+11110326
Anal -» 30uc
Ealogloiien (o) <~ gOuc+00000000+00000000
-> 30uc+2+0
. o -> s0uc+0+0
Digital output <- gluc+00000000+00000000
— . <- g02
. tin user measurements only) Open COM1 @ 19200-7-even-1
= = Maving target -
-> dg
) » - Error behavior < godgt083+47
SEr oulpu - .
el & With eror freezing - alav
<- g0av+00410522
" Without error freezin = R
User offset/ : <~ g0sn+11110326
gan — -> aluc
<— gOuc+00000000+00000000
DOWNLOAD TO DEVICE —> sluc+2+0
— — -> 30uc+0+0
<~ gOuc+00000000+00000000
Status: | OK RESET | Clear trace

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

4.1 General

While the FLS-C measures with “Moving target characteristic” the measured distances are available on all
interfaces. The following examples show the use of different interfaces.

4.2 SSI

The FLS-C device contains a SSI interface, that operates as SSI slave. This interface shares the connection pins
with the integrated RS422 interface. Hence the RS422 and the SSI interface can not be used at the same time.
While the FLS-C device is a SSl-slave the host has to be the SSI-master, which generates the clock.

Never connect the FLS-C to a SSI master before the interface is configured as SSI.
Always configure the interface before connecting to the master.

4.2.1 Configuration of the SSI output

On the “Configuration” tab, select the “SSI” sub tab on the left. In the “4-pole serial port usage sNSSI” area
select SSI to deactivate the RS-422 interface and activate the SSI interface and set the SSI configuration
corresponding to the configuration of the SSI master.

Further define the output value in case of an error as shown in Fig. 6. After configuring all options press the
“DOWNLOAD TO DEVICE" button to save the settings in the FLS-C.

2 DLS / FLS Utility Connected with: FLS-C e
File Tools Info
e Controlled Stand-alone . - b,
Connection Mode Configuration COM trace DIMET(X
->
Measurement 4-pole senal port usage sNSSI > dg
haracterish SSI configuration . .
characienstics r RS472 g <- g0dg+083+47
-» 30av
Filter DEE I Attach error bit < goav+00410522
Data coding > 20=m
—— <~ g0sn+11110326
& binary " gray -> sluc
asloalsiont <~ g0uc+00000000+00000000
Measurement data value _> g0uc+2+0

. & 24 bit 23 bit > 20uct0tl
Digital output <- g0uc+00000000+00000000
. - <- g02
/ \ Attach error code Open COM1 @ 19200-7-even-1

ssi s
S 7 Error behavior sN35le (distance output while error) > dg

<- g0dg+083+47
User output * Replacement value 0 -> alsv
protocol
X <- g0sv+00410522
" Latest valid measurement value QTR g

-> s0sn

User offset / <- g0an+11110324
gain " Error code -> sfluc

— <- gQuc+00000000+00000000
DOWNLOAD TO DEVICE > slucs2il
-> sluc+0+0

<- gQuc+00000000+00000000

Status: |OK RESET | Clear trace

i:ig. 6: SSl interface configuration

Data format
The following figure shows the format of the output with the maximum length. Error code and Error bit can be
switched of and the data can be reduced to 23 bit. The data can be either binary or gray coded.

Error bit

. Data (24 Bit binary/gray) w | we Error code (binary/gray) .,

ff
2 | 2 | 2 | o | o | s | v e [ s | | s e | n ol s s |25 als 2l lolr el s a2l ]

Error behavior
In case of an error the data field contains a replacement value, the last valid distance or the error code,
depending on the configuration.
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4.2.2 Wiring

iji Never connect the FLS-C to a SSI master before the interface is configured as SSI.

Always configure the interface before connecting to the master.

SSI master
(i.e. controller)

SSI clock

SSI data

Fig. 7: SSl interface connection

Clock+

Clock-

Data+
L Data- |

= SSl slave
twisted pair g FLS-C(H)
connection o
@
6 ||R+ (SSI Clock in +)
5| |R-
(SSI Clock in -)
4 ol T+ (SSI data out +)
3| |
- (SSI data out -)
Vee 7810l v+
14,15
ov ?—_l_ GND

Connect the SSI interface to the SSI master as shown in Fig. 7. As soon as the master activates the clock, the FLS-
C returns the SSI data. For more detailed information about the SSI interface see the Technical Reference Manual

and AN2002 FLS-C SSI Interface.
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4.3 Analog / Digital

The analog and digital outputs are updated after each measurement executed by the FLS-C. The scaling of the
analog output and the switching limits of the digital outputs can be configured with the DLS/FLS UtilitySW.

4.3.1 Configuration of the analog output

In the DLS/FLS UtilitySW select the “Configuration” tab and open the “Analog output” sub tab on the left. Fig. 8

shows the configuration of the analog output for the following settings.

Distance Current Situation Current
10m 20mA Error 2mA
Om 4mA Cable break OmA
w DLS / FLS Utility Connected with: FLS-C [
File Tools Info
. Controlled Stand-alone = = [ 3
Connection Mode Mode Configuration COM trace DIMETiX
///‘/77 o T -> slc
Measurement Analog output <- g0
characteristics . —> sfuo
T o
Minimum edrrent level shvm OmA 4 mh <= gDu+00000117
Eilt -» s0DI1+00000003
1iter urrent level in error case shve <~ gODIl2
e " Keep last value + Replace value -> 303
<- g0s?
Analog output 5 a0c
— Distance corresponding to minimum current level (0 mA or4 mA) shv 0 mm <- g02
=¥ s0vm+l
Digital t
HEREE Distance corresponding to maximum current level (20 mA) sNv & giial
-» s0ve+020
<- glwve?
S8l -> 50v+00000000+00100000
\"'\\ — <- glwv?
u - I — — -» s0s
'ser outpu’ - -
protocol — D = gk
G)OWNLOAD TO DEVI CED
User offset/ = =
gain S — —
Status: | DOWNLOAD OK RESET Clear trace

Fig. 8: Analog output configuration

After setting the values as shown in Fig 8 press the “DOWNLOAD TO DEVICE" button to save the configuration

in the FLS-C.
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4.3.2 Configuration of the digital output

Fig. 9 shows a possible configuration of the digital outputs. In this example, the digital output 2 will switch off, if
the distance is over 1005mm and switch on if below 995mm, hence the hysteresis is 10mm.

On the “Configuration” tab, select the “Digital output” sub tab on the left and set the values as shown in Fig. 9.
After configuring all options press the “DOWNLOAD TO DEVICE” button to save the settings in the FLS-C.

If you use manual start (see 5.2 Manual start), digital output 1 can not be used, since this pin will be used as
digital input to trigger the measurement.

- 5
> DLS / FLS Utility Connected with: FLS-C [E= R
File Tools Info
- Controlled | Stand-alone § _ - b,
Connection Mode Configuration — \ COM trace DIMETiX
-> s0c
Measurement Digital outputs 1and 2 sN1sN2 <~ g2
characteristics o -» g0uo
Output 1: Distance levels for switching: 2005 mm QOFF: 1995 mm < gluo+00000117
Filter ->» s0DI1+00000003
cldsed <- gODI1?
_| Open drain output OFF ON - Egs
< @
Analog output 200 mA max " s
distance -> s0c
S 1985mm 2005mm <~ g0?
/ -> s0vm+l
Digital output <- gOvm?
Output 2: Distance levels for switching: 995 mm OFF- 1005 _1m -> s0ve+020
T <- gOve?
S8l -> s0v+00000000+00100000
closed <- gOwv?
_| Open drain output -> 308
User autput 200 mA max Zpe ] <- g0a?
protocol distance
995mm 1005mm = Ei5
<- g0?
Usern_ﬁseh’ ->» s01+00020050+00019850
gain = <- g0l2
@wﬂLOAD TO DEVICE -> 502+00009950+00010050
<- g022
e ———— -> 303
<- g03?
Status: |DOWNLOAD OK RESET ‘ Clear trace

?ig. 9: Digital output configuration

4.3.3 Wiring

Fig 10 shows how to connect the analog and digital output.

A If you use “Manual start” configuration (see 5.2 Manual start) do not use DO1 as output.

24v=
AO
AGND
10 |o DO 2

13 |of
FLS-C 1210l
V+
78 "W 9..30VDC
14,15 OL 24..30VDC for Heating Option
ov

Fig. 10: Analog and digital output connection
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5 Measurement mode

After the configuring the “Measurement characteristic” and the interfaces, the start for the measurement must

be set up. The table below outlines the two different possibilities.

Auto start

Manual start

The FLS-C is configured to start measuring after power
on automatically.

The FLS-C is configured to start measuring depending
on the signal on the digital input.

5.1 Auto start

Use this configuration if the sensor should start measuring automatically after every power on.

w2 DLS / FLS Utility Connected with: FLS-C

=] ) |

File Tools Info

Controlled Stand-alone

Connection Mode Mode

Configuration

Auto start
configuration

1t configuration sNA ————
Sample time: QK D$
Userauto start T mble/
cnnﬁguratlnn

Manual read out shq

READ OUT |

Sampled read out sNg

Manual start START ‘

configuration

Measurements

Distance:

1055.8 & mm

New value OVERWRITTEN

| Sample time:

————_ <- gOuc+00000000+00000000
ﬁow
DEVICE

NLOAD TO
1

COM trsce DIMETIX

-> sluc

-> sluc+2+0

-> s0uc+0+0

<- gOuc+00000000+00000000
-> s0br+7

<- g02

Open COM1 @ 19200-7-even-1
<- g02

Open COM1 @ 19200-7-even-1
d

> dg

<- g0dg+083+47

-> slsv

<- g0sv+00410522

-> s0sn

<- g0sn+11110326

-> sluc

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

-> s0uc+0+0

<- gOuc+00000000+00000000
-> slc

<- g02

-> s0R+00000000

<- gOR?

Status: |DOWNLOAD OK

RESET Clear trace

iEig. 11: Auto start configuration

In the “Stand-alone Mode"” tab, select “Auto start configuration” sub tab on the left. As shown in Fig. 11, check
the “ON" box and set the “Sample time" input field to O sec for fastest possible measurement.
As soon as you press the "DOWNLOAD TO DEVICE" button, the device starts to measure. Now the FLS-C is

configured to start measuring every time after power on.

Moving Target Characteristic with SSI AN2019
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5.2 Manual start

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. 12.

> DLS / FLS Utility Connected with: FLS-C [
File Tools Info
_ Controlled Stand-alone = & b,
Connection Mode Configuration COM trace DIMETiX
-> s0c
Auto start Digital input DI1 sNDI1 <- g07
configuration X X —> sluo
& e (DOT active) <~ glue+00000117
User auto start - -> s0DI1+00000003
configuration @NB <- gODI1?
" Read digital input F -> 303
Manual start " Triggerdistance measurement _ < gl=?
configuration =
" Starl / Stop single sensor tracking
Start{-Step tracking with-buffering Sample time: 1 sec
" Starl / Stop single sensor timed tracking
" Trigger user distance measurement
" Start / Stop single sensor user tracking
" Start / Stop usertracking with buffering Sample time: 1 sec
" Start / Stop single sensor user timed tracking
DOWNLOAD TO
DEVICE
Status: |DOWNLOAD OK RESET ‘ Clear trace

LFig. 12: 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. 13, the measurement of the sensor can be
controlled with an external switch or relays.

FLS-C

7,8 |of

;

DO/DI 1
o

Va4 1kQ

Fig. 13: Digital input wiring
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