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it for setting t
TB sensor
ENABLE AL

erance band w

CE potentio
potentiometer 
d width. Turn
tolerance band

meter must be 
he tolerance b
(switch HW

L or ENABLE

width. 

ometer: 
clockwise in

ning it counte
nd width. 

activated in o
band width at 
W-MODE to
E TOL SET). 
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o position 
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7.4 Fu
 
The L-LAS-T
(type Binder
 

 

 
[1] not availa
 
 
 
DIGITAL I
 
The function
field: 
 

 

 

 

 
 

IN0 / EXT
(Pin 3, gre

IN0 / EXT-T
(Pin 3, gree

cope V4.0  (K

nction of d

TB sensor ha
r 712).  

 

 

 

able in case of

INPUT IN0 

n of digital inp

T-TRIG
een)

TRIG
en)

KW 48/2016) 

digital inpu

s two digital 

1
8

f a model of L

(pin3/gree

put IN0/pin3/g

 

 

 

Tr

Trigger

ts IN0 and 

inputs IN0 an

7
8  

-LAS-TB-CL s

n) EXT-TRI

green depends

EXT-I
NOT U
Digital
 
TRIGG
Extern
through
 
TRIGG
Extern
(+Ub) 
 
LASER
The la
at digit

igger Event

Lo

Lo

r Active

 IN1 

nd IN1 that c

L-LAS-TB
Pin: C
1 w
2 b
3 g
4 y
5 g
6 p
7 b
8 r

series 

IGGER: 

s on the opera

IN0-MODE
USED:  
l input IN0/pin

G-IN0 L/H: 
nal edge-contr
h digital input

G-IN0 HIGH:
nal triggering 

at digital inpu

R ON – IN0 
ser transmitte
tal input IN0/p

ogic 1  (+U )B

ogic 0  (GND, 

Logic 1  (+U

Logic 0  (GN

an be contact

B model (STA
Color: A
white 0V
brown +
green IN
yellow IN
gray O
pink O
blue O
red A

ating mode tha

: 

n3/green is no

rolled trigger
t IN0/pin3/gre

:  
of measurem

ut IN0/pin3/gr

HIGH:  
er unit only is
pin3/green. 

Exter
trigg
evalu

Exter
evalu
digita

0V)

)B

ND, 0V)

ted through th

NDARD) and 
Assignment: 
V (GND) 
Ub (+24VDC ±

N0 (EXT TRIG
N1 (TEACH/R

OUT0 
OUT1 
OUT2 (OK) [1] 
ANALOG (0…+

at is set in the 

ot used. 

ring of measu
een. 

ment value ev
reen. 

switched on 

rnal edge-con
ering of meas
uation through

rnal triggering
uation through
al input IN0. 

he 8-pole fem

 L-LAS-TB-C

± 10%) 
GGER) 
RESET) 

+10V) 

EXT-IN0-MO

surement valu

valuation by 

when there is

 
ntrolled (LOW
surement valu
h digital input

 
g of measurem
h a HIGH leve
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male connector

L model

ODE function

ue evaluation 

a high-level 

s a high-level 

W/HIGH) 
e 
t IN0. 

ment value 
el (+Ub) at 

 

r 

n 
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DIGITAL I
 
RESET fun
When a HIG
sensor. This
performed! W
 

 
TEACH fun
When a H
L-LAS-TB s
 

 
Multi-functio
 

 
 

IN0 / RES
(Pin 3, gre

IN0 / TEA
(Pin 3, gr

IN1 / RES
(pin 4, ye

IN1 / TEA
(pin 4, ye

IN0 / EXT. T
(Pin 3, gree

cope V4.0  (K

INPUT IN1 

nction: 
GH pulse of 
s resets the c
When a RESE

nction: 
HIGH pulse 
sensor. When 

n LED: 

SET
een)

ACH
reen)

SET 
ellow) 

ACH 
ellow) 

TRIGGER
n)

Reset d
Max-Min

An
al

og
au

sg
an

g 
[ V

 ]

KW 48/2016) 

(pin4/yello

less than 750
urrent maxim

ET pulse is de

of more th
a TEACH pu

 

T

neue M

es alten
n Wertes

 

The trig
"TRIGG
With a 
MAX/M
window
is active
provided
the MAX
present a

 

ow) TEACH

0 ms duration
mum and mini

tected, the yel

an 1.5s dur
ulse is detected

+

-

TR  < 750ms

TTEACH > 1

ax-Min Suche
aktiv

neuer Ma

ggered mode
G-IN0 L/H" an

new LOW/
MIN value. A
w), the MAX-M
e. In this time 
d at the analo

AX/MIN value
at the analog o

H/RESET: 

n is applied, 
imum values 
llow LED flas

 

ration is app
d, the yellow L

 

1.5sec

Logic 1 

Logic 0 

ax-Wert

e only is p
nd "TRIGG-IN
HIGH edge 
s long as the
MIN search a
window the r

g output pin 8
e that is detec
output. 

the RESET f
(drag pointe

shes shortly on

plied, the TE
LED at the ho

+
-

Y
ho
LE
V
1x
3x

Logic 1  

Logic 0  

 (+U )B

 (GND, 0V)

Zeit [s]

possible in t
N0 HIGH". 

at IN0 the 
e HIGH level 
ccording to th
respective cur
8/red. If the H
cted during th

Only the n
the follow
the analog

function is pe
r). A hardwa
ne time.  

EACH functi
ousing flashes 

ellow multi-fu
ousing. 
ED on:  
isualisation of
x short flash: R
x short flash: T

(+U )B

(GND, 0V)

Logic 1  (+

Logic 0  (G

the two trig

control unit 
 is present at
he drag point
rrent MAX/M
HIGH level at
he time windo

next LOW/HI
wing time win
g value again! 

erformed at th
are/software R

tion is perfo
shortly three 

function LED 

f operating vo
Reset MAX/M
Teach functio

+U )B

GND, 0V)
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gger modes  

resets the 
t IN0 (time 
er principle 

MIN value is 
t IN0 drops, 
ow remains 

GH edge of 
ndow resets 

he L-LAS-TB
RESET is not

  

ormed at the
times. 

  

at the 

oltage 
MIN function
on 

 

B 
t 
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7.5 Co
 

TRANSM.

 
 

 
 
 
RS232 con
4-pole femal
 

 

 

            

3 

2
 

 

 
Connecting
cab-las4/PC
 
also availabl
cab-4/USB 
 

cope V4.0  (K

onnector as

PLC / 
POWER

S

nnection to t
le M5 connect

1

4 

 

g cable: 
C (length 2m, c

le: 

KW 48/2016) 

ssignment 

PC
RS-2

SLAVE

the PC: 
tor type Binde

cable jacket: P

 

+

-

C /
232

r 707 

 

Pin
1 
2 
3 
4 

PUR) 

+
-

 

Assignment
+Ub 
0V (GND) 
RxD 
TxD 

L-LAS-TB m
At the hou
female con
pol. type 
connector 
connecting 
A third fem
can be use
sensors.  

L-LAS-TB-
At the hous
is a female
(8-pol. typ
connector 
connecting 
A third fem
can be use
sensors. 

model (standa
sing of the L

nnector for pow
Binder 712)
for connec

cable (4-pol. 
male connecto
d to establish

CL model (Co
sing of the L-L

connector fo
pe Binder 71

for conne
cable (4-pol. 

male connecto
ed to establish

ard) 
L-LAS-TB sens
ower supply co
) and a se
cting a se
type M5 Bind

or (7-pol. type
h a connectio

ompact Line) 
LAS-TB-…-CL

or power supp
12) and a se
ecting a se

type M5 Bind
or (7-pol. type
h a connectio

43

sor there is a 
onnection (8-
cond female 
erial RS232 
der 707).  
e Binder 712) 
on to SLAVE 

L sensor there
ly connection

econd female
erial RS232
der 707).  
e Binder 712)
on to SLAVE

 

a 

 

 
 

e 
n 
e 
2 

) 
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Interface to
8-pole femal
 

 

                  
 

 
Connecting
cab-las8/SP
 
 
 

cope V4.0  (K

o PLC/volta
le connector ty

              
1

g cable: 
S (length 2m, 

KW 48/2016) 

age supply: 
ype Binder 71

 

7
8  

cable sheath

 

2 

Pin

1 
2 
3 
4 
5 
6 
7 

8 

: PUR) 

Color As
L-L

White 0V
Brown +2
Green IN0
Yellow IN
Grey OU
Pink OU
Blue OU

Red An
op
4/2

ssignment
LAS-TB Stan

V (GND) 
4VDC ±10%
0 
1 
UT0 (-) 
UT1 (+) 
UT2 (OK) 

nalog (0…+10V
ptional in case
20: 4…20mA

dard 
A
L
 
0
+
IN
IN
O
O
0
o
4/

V) 
e of type 

A

Assignment 
L-LAS-TB-CL 

0V (GND) 
+24 VDC ± 10%
N1 
N1 

OUT0 (-) 
OUT1 (+) 
0V (GND) 
optional in ca
4/20: 4…20mA
Analog (0…+1
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% 

se of type 
A 
0V) 
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7.6 RS
 
- Standard R
- 3-wire-con
- Speed: 960
- 8 data-bits 
- NO parity-
- 1 STOP-bi
- binary-mod
 
METHOD: 
The sensor c
sends a data
frame that m
 
HEADER 
1. Byte  : Sy
2. Byte :  Or
3. Byte : Arg
4. Byte : Arg
5. Byte : Da
6. Byte : Da
7. Byte : Ch
8. Byte : Ch
 
The first byt
<ORDER>, 
A 16-bit val
correspondin
appended da
seventh byte
The eight by
The header a
 
 

Byte1 
Header 

B
He

0x55 <OR

 
<ORDER> 

0 N
1 S
2 G
3 S
4 G
5 E
6 A
7 G
8 G
9 G

11 R
190 C

 
 

cope V4.0  (K

S232 interfa

RS232 serial in
nnection: GND
00 baud, 1920

-bit 
it 
de. 

control unit al
a package ("fra
matches the req

ynchronisation
rder byte <OR
gument <ARG
gument <ARG

ata length <LE
ata length <LE
hecksum Head
hecksum Data 

te is a synchro
it determines

lue <ARG> fo
ng value. The
ata bytes. With
e is formed wi
yte is the CRC
always has a t

Byte2 
eader 

Byte3
Heade

RDER> <ARG
(lo byte

NOP 
Send paramet
Get parameter
Send paramet
Get parameter
Echo check: G
Activate teach
Get software v
Get measured
Get video-buff
Reset maximu
Change RS23

KW 48/2016) 

ace protoco

nterface, no h
D, TXD, RXD
00 baud, 38400

lways behaves
ame") either w
quest. The dat

n byte  <SYN
RDER>  
G LO> 
G HI> 
EN LO> 
EN HI> 
der <CRC8 HE

<CRC8 DAT

onisation byte
s the action tha
ollows as the t
e fifth and sixt
hout appended
ith the CRC8 

C8 checksum f
total length of

3 
er 

Byte4 
Header 

> 
e) 

<ARG> 
(hi byte) 

Mea

ter from PC to
r from L-LAS-R
ter from PC to
r from EEPRO

Get echo of L-L
 at L-LAS, sto

version info of 
d values from
fer info from L-
um/minimum v
2-baud-rate  (

 

ol 

ardware hand
D 
0 baud, 57600

s passively. D
with or withou
ta package com

C> (85dez = 0

EAD> 
TA> 

and always is
at should be p
third and fourt
h byte again f
d data <LEN=
checksum ove
for the header
f 8 bytes. The 

Byte5 
Header 

Byte6
Heade

<LEN> 
(lo byte) 

<LEN>
(hi byte

aning of the 2

L-LAS-RAM 
RAM 
EEPROM 

OM of L-LAS 
LAS  
ore in RAM 

L-LAS 
m L-LAS-RAM
-LAS 

values at analo
(L-LAS-RAM)

dshake 

0 baud or 1152

Data exchange 
ut appended da
mprises a HE

0x55hex) 

s 85dez (55hex).
performed (sen
th byte. Depen
form a 16-bit v
=0>, the maxim
er all data byt
r and is formed
complete fram

 
 

er 
Byte7 

Header 
> 
e) 

CRC8 
(Data) 

2.nd byte <or

M 

og-output 

200 baud 

therefore is in
ata, to which t

EADER and th

. The second b
nd data, save d
nding on the o
value <LEN>
mum data len
tes. 
d from bytes 0
me may conta

Byte8 
Header 

Byte
Dat

CRC8 
(Header) 

Data
 (lo b

rder>:         OR
no o
PC ⇒
L-LA
PC ⇒
L-LA
first 
PC ⇒
L-LA
L-LA
L-LA
PC ⇒
PC ⇒

nitiated by the
the sensor con
he optional DA

byte is the so-
data, etc.).  
order the argum
. This value st
gth is 512 byt

0 up to and inc
in between 8 a

e9
ta 

Byte10 
Data 

a1 
yte) 

Data1  
(hi byte) 

RDER-TABLE
operation 
⇒ L-LAS-RAM
AS-RAM ⇒ PC
⇒ L-LAS-EEP
AS-EEPROM ⇒
word=0x00AA
⇒ L-LAS-RAM
AS ⇒ PC   
AS-RAM ⇒ P
AS-RAM ⇒ PC
⇒ L-LAS-RAM
⇒ L-LAS-RAM

e PC (or PLC)
ntrol unit resp
ATA. 

-called order b

ument is assign
tates the numb
tes <LEN=512

cl. 7. 
and 520 bytes

… Byte n+7 
Data 

… Data n/2  
(lo byte) 

E 

M 
C 
PROM 
⇒ PC 
A=170dec 
M 

C 
C 
M 
M 
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). The PC 
onds with a 

byte 

ned a 
ber of 
2>. The 

s. 

Byte n+8
Data 

Data n/2 
 (hi byte) 
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CRC8 ch
 
The so-called 
bit errors, mis
checked and i
a generator po

To verify the d
values are ide
The following 
 
 
calcCRC8
Input: 
  
Output: 

crc8  :=
for I :=
 
 
endfor 
return 
 
 
 
 
 
table[ ] 

0 94 
157 195
35 125

190 224
70 24 

219 133
101 59 
248 166
140 210
17 79 

175 241
50 108

202 148
87 9 

233 183
116 42 

 
 

cope V4.0  (K

hecksum 
"Cyclic Redund
sing bytes, and 
is transmitted to
olynomial. The 

data after they h
entical, the data 
pseudo code ca

8 (data[ 
data[ ],
table[ ],
crc8, un

= AAhex 
= 1 to n 
idx := c
crc8 := 

crc8 

188 22
5 33 12
5 159 19
4 2 92

250 16
3 103 57

217 13
6 68 26
0 48 11

173 24
1 19 77
8 142 20
8 118 40

235 18
3 85 11

200 15

KW 48/2016) 

dancy Check" o
faulty frames. F

ogether with the
length of the ch

have been recei
are without erro

an be used for c

], table
 n data o
, 256 tab
nsigned 8

do 
rc8 EXOR 
table[ id

  
26 97 6
27 252 16
93 66 2
2 223 12

64 39 12
7 186 22

35 4 9
6 153 19
0 237 17

43 112 4
7 206 14

08 83 1
0 171 24

81 54 10
1 136 2

50 21 7

 

r CRC is used t
For this purpose
 data package. 
ecksum is 8 bit 

ved, CRC calcu
or. 
checksum calcu

e[ ]) 
of unsign
ble entri
8bit 

data[ i 
dx ] 

 
63 221 1
62 64 

28 254 1
29 99 
21 155 1
28 6 

90 184 2
99 37 1
79 81 

46 204 1
44 114
3 239 1

45 23 
04 138 2
14 52 1

75 169 2

to verify data int
e a value - the s
Calculation is p
( = 1 byte). The
X8+X5+X4+X

ulation is perform

ulation: 

ned 8bit
ies of un

] 

131 194
30 95 

160 225
61 124

197 132
88 25 

230 167
123 58 
15 78 

146 211
44 109

177 240
73 8 

212 149
106 43 
247 182

tegrity. This algo
so-called checks
performed accor
e generator poly
X0 
med once again

nsigned 8

156 126
1 227

191 93 
34 192

218 56 
71 165

249 27 
100 134
16 242

141 111
51 209

174 76 
86 180

203 41 
117 151
232 10 

orithm makes it 
sum - is calculat
rding to an exac
ynomial is 

n. If the sent and

8bit 

32 163 
189 62 

3 128 
158 29 
102 229 
251 120 
69 198 

216 91 
172 47 
49 178 

143 12 
18 145 

234 105 
119 244 
201 74 
84 215 

possible to det
ated over the da
ctly specified me

d the newly calc

  
253 31
96 130

222 60
67 161

187 89
38 196

152 122
5 231

113 147
236 14
82 176

207 45
55 213

170 72
20 246

137 107

46

ect individual 
ta (bytes) to be 
ethod based on

culated CRC 

 65 
0 220

0 98 
1 255

9 7 
6 154
2 36 
1 185
7 205

4 80 
6 238

5 115
3 139

2 22 
6 168
7 53 
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Appende
The sensors 
sensor as app
 

Para  Mea
1 POW
2 POW
3 POL
4 EVA
5 E-B
6 E-E
7 TEA
8 TOL
9 TOL
10 AVE
11 EX-

12 ANA
13 OP-
14 HW

15 VTH
16 VID
17  VID
18 RS2
19 RS2
20 VID
21 ANA

22 INT-
23 INT-
24 OUT
25 FRE
26 FRE
27 FRE

 
 
 

cope V4.0  (K

ed data: P
of the L-LAS

pended data in

aning 
WER 
WER-MODE
LARITY  
AL-MODE 
EG 
ND 

ACH-VALUE 
LERANCE-H
LERANCE-L
ERAGE 
TRIGG-MOD

A-MODE 
-MODE 
-MODE 

HDMODE 
EO-THRESH
EO-THRESH
232-MODE 
232-BAUDRA
EO-SMOOT
A-ZOOM 

-TRIGG-MO
-TRIGG-THD
T-MODE 
EE-USE 
EE-USE 
EE-USE 

KW 48/2016) 

arameter 
S-TB series op
n the stated se

E 

HI-VALUE 
O-VALUE 

DE 

HD FIX  
HD AUTO 

ATE 
TH 

DE 
D 

 

set 
perate with the
equence: 

DATA-FRA
Comment
Laser intens
Laser powe
Polarity for 
Evaluation m
Evaluation s
Evaluation e
Teach-value
Upper-tolera
Lower-tolera
Average-se
External-trig
3=SAVE-VT
Analog-mod
CMOS-ope
Enable/disa
(DISABLE-A
Video-thres
Video-thres
Video-thres
RS232 mod
Baudrate: (0
Smooth vide
Analog-outp
3=ZOOMx4, 
Internal-trig
Internal-trig
Mode for dig
Free-use  
Free-use 
Free-use 

e following p

AME: <para

sity (0 … 100
er mode: ( 0 =
OUT0, OUT
mode (0=L-E
start-pixel ( 1
end -pixel ( E
e (1 … SUBP
rance (0 ... S
rance ( 0 … S
etting (1,2,4,5
gger-mode:( 
THD, 4=OUT
de (0=DIREC
ration-mode 

able TOL-pot
LL=0, ENABL

shold-mode: 
shold FIX (0 
shold AUTO 
de: (0=STAT
0=9600,1=19
eo signal ove
put-zoom-mo
4=ZOOMx8, 
ger-mode (0
ger-threshol
gital outputs

arameters tha

meter-set>

00) 
= STATIC), (
1 und OUT2

EDGE, 1=R-E
1 … E_END 
E_BEG+1 …
PIXEL) 
UBPIXEL/2)
SUBPIXEL/2
5,16,32,64,12
0=CONTINU

TPUT-WIDTH
CT,1=MAXIM

(0=FULL_RE
tentiometer a

LE-ALL=1,ENA
(0=FIX, 1=A
… 100 
(0 … 100) 

T,1=IN0-L/H,2
9200,2=3840
er (1,2,4,6,8
ode: output (0
5=ZOOMx16,
=DISABLE, 1
d pixel ( 1 …
 (0, 1 or 2) 

at are sent to t

(1=DYNAMIC
 (0=DIRECT
EDGE, 2=W
- 1) 
 SUBPIXEL)

2)  
28,256, 512 
UOUS, 1=IN0
H, 5=LIGHT-
MA,2=MINIMA
ES, 1=HALF_R
and button at
ABLE-BTN=2, 
UTO) 

2=IN0-HI[3-b
00,3=57600,
,12,14,16,32

0=DIRECT, 1=
6=WIN_5V, 7

=ENABLE-DA
… SUBPIXEL

the sensor or 

C), (2=DYN-
T, 1=INVERT

WIDTH, 3=CE

)  

or 1024) 
0 L/H, 2=IN0
-ON) 
A,3=MAX_M

RES/DOUBLE
t housing 
 ENABLE PO

byte],3=CON
4=115200) b

2,or 64) pixel
=ZOOMx1, 2=Z
7=WIN_10V) 
ARK, 2=ENAB
L) 

47

read from the

EXPOSE) 
T) 
NTER) 

0 HI, 

MIN)  
E-SPEED) 

TI=3) 

T[3-byte] 
baud  

ZOOMx2, 

BLE-LIGHT) 

 

e 



 
L-LAS-TB-S
28.11.2015 

 
RS232 da
 
 
< ORDER
 
DATA FRAM
 

Byte1 
Header 

B
He

0x55 <o

85  
 

 
DATA FRAM
 

Byte1 
Header 

B
He

0x55 <o

85  
 

ARG=Serial-N
 
 
< ORDER
 

Byte1 
Header 

B
He

0x55 <o

85 (dec) 
 

 
DATA FRAM
 

Byte1 
Header 

B
He

0x55 <o

85 (dec) 
 

 
Byte13 
Data 

By
D

ASCII A
S 

 
Byte25 
Data 

By
D

ASCII A
. 

 
Byte37 
Data 

By
D

ASCII A
5 

 
Byte49 
Data 

By
D

ASCII A
 

 
Byte61 
Data 

By
D

ASCII A
 

 
Byte73 
Data 

By
D

ASCII A
 
 

cope V4.0  (K

ata-transf

R = 5 > : REA

ME PC  Sen

yte2 
eader 

Byte3 
Header

order> <ARG>
(lo byte

5 0 
A

ME Sensor  

yte2 
eader 

Byte3 
Header

order> <ARG>
(lo byte

5 170 
AR

Number 

R = 7 > : Rea

yte2 
eader 

Byte3 
Header

order> <ARG>
(lo byte

7 0 
A

ME Sensor  

yte2 
eader 

Byte3 
Header

order> <ARG>
(lo byte

7 0 
A

yte14 
Data 

Byte15
Data 

ASCII ASCII 
- T 

yte26 
Data 

Byte27
Data 

ASCII ASCII 
0  

yte38 
Data 

Byte39
Data 

ASCII ASCII 
  

yte50 
Data 

Byte51
Data 

ASCII ASCII 
  

yte62 
Data 

Byte63
Data 

ASCII ASCII 
  

yte74 
Data 

Byte75
Data 

ASCII ASCII 
  

KW 48/2016) 

fer-examp

AD CONNECT

sor 

r 
Byte4 

Header 
> 
) 

<ARG> 
(hi byte) 

0 
ARG=0 

PC 

r 
Byte4 

Header 
> 
) 

<ARG> 
(hi byte) 

0 
RG=170 

ad FIRMWARE

r 
Byte4 

Header 

> 
) 

<ARG> 
(hi byte) 

0 
ARG=0 

PC 

r 
Byte4 

Header 
> 
) 

<ARG> 
(hi byte) 

0 
ARG=0 

5 Byte16 
Data 
ASCII 

B 

7 Byte28 
Data 
ASCII 

 

9 Byte40 
Data 
ASCII 

 

1 Byte52 
Data 
ASCII 

 

3 Byte64 
Data 
ASCII 

 

5 Byte76 
Data 
ASCII 

 

les: 

TION OK from

Byte5 
Header 

Byte
Head

<LEN> 
(lo byte) 

<LE
 (hi by

0 0
LEN=0 

Byte5 
Header 

Byte
Head

<LEN> 
(lo byte) 

<LE
(hi by
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