LS series

CMOS |aser _ Application

Displacement sensor
LS series

Short, medium and long detection distances (optional)

Small volume, small light spot and high precision

Dual output of switching value and analog at the same time
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Multiple functions, multiple detection modes

\ Check whether there is micro flat pad Detect the residual volume of coil material Test the bending amount of sheet material

White digital tube shows the distance value, clear and bright

Product catagory

Appearance Type Model Detection distance Output mode Repeatability
R + i
— LS-030N 30E5mm Switch output type 10um
White digital tube LS-030MN 30+£5mm Switch + analog 10um
Membrane button -
-« LS-030P 30+5mm Switch output type 10um
gg Short distance LS-030MP 30+5mm Switch + analog 10um
g% LS-050N 50E£15mm Switch output type 50pm
%
%% LS-050MN 50*15mm Switch + analog 50um
LS-050P 50+15mm Switch output type 50um
LS-050MP 50£15mm Switch + analog 50pum
LS-100N 100£35mm Switch output type 100pm
LS-100MN 100£35mm Switch + analog 100pm
LS-100P 100£35mm Switch output type 100pm
LS-100MP 100£35mm Switch + analog 100pm
Medium distance
LS-200N 200+=80mm Switch output type 200um
LS-200MN 200+80mm Switch + analog 200um
LS-200P 200+80mm Switch output type 200pm
LS-200MP 200+80mm Switch + analog 200um
LS-400N 4002200mm Switch output type | 400pm/800pm
LS-400MN 400+200mm Switch + analog 400um/800um
Long distance
LS-400P 400+200mm Switch output type 400pm/800pum
LS-400PN 400£200mm Switch + analog 400pm/800pm
Description
SET indicator (white) Zero-setting indicator
(white)

PRO indicator (white)
Power indicator (red)

L ) Digits indicator (white)
Laser Emission Indicator (Green

SET button WV /PRO button

A Button
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LS series LS series
-
wn I Product specifications 1 |/ Ocircuit diagram wn
m NPN output x
Type Switch output type | Dual outputtype | Switch outputtype| Dual outputtype Switch output type Dual output type
()] — = 1Brown +V (d))
NPN output LS-030N LS-050MN LS-100MN LS-200MN LS-400N LS-400MN =
m Model | oad M
PNP output LS-030P LS-050MP LS-100MP LS-200MP LS-400P LS-400MP = __ .. Ipinkexternal input .
——
Z Detection dist 30mm 50mm 100mm 200mm 400mm v - 12V~24VDC
etection distance o IBlack output control A —T 10% Z
m Detection range +5mm +5mm +35mm +80mm +200mm 3 1 \lexternal m
-+ I i
Repeat accuracy 10pm 50um 100um 200um 400um (200mm - 400mm) ’% T |Blue oV ﬁalnput
@) 800pm (400mm - 600mm) | O
; : +0.2% F.S. (200mm-400mm) T TR Gray analog output
Py Himeeriy +0.2%F.S. +0.3% F.S. (400mm-600mm) (VA i © Py
AGND | | | AGND
Temperature + 0.03%F.S./C
Light source Red laser, class 2, Max.output: 1mW, wavelength of light-emiting beam: 655nm
Beam diameter About 50pum About 100pm About 150um About 300pm About 500um PNP output
Supply voltage 12V ~24V DC = 10%, Pipple p-p10%.
Consumption current Max. 40mA (24V DC), max. 60mA (12V DC) — Brown +V
<t
NPN output PNP output R
Open-collection transistor Open-collection transistor Black output control
Max. sink current: 50 mA Max. sink current: 50 mA = Pt +1 4ov-24vDC
Control output Applied voltage: 30V DC or less Applied voltage: 30V DC or less oL Pink external input T +10%
(Between control output to 0V) (Between control output to +V) g 1+ = - |~V
Residual voltage: 1.5V or less Residual voltage: 1.5V or less = Load ‘\:external
(At 50 mA sink current) (At 50 mA sink current) e Blue OV oa ! linput
Leakage current: 0.1 mAor less Leakage current: 0.1 mAor less = Ll
i e Gray analog output o
Output Switchable between Light.On or Dark.On (RN SR
9 || AGND | AGND .

Short circuit protection Incorporated (auto reset type)

Voltage analog output Output range: 0V-5V Output range: 0V-5V

(Alarm: 5.2V) Output impedance: 100Q Outputimpedance: 100Q

Current analog output Output range: 4-20mA Output range: 4-20mA . D Imensions

(Alarm: OmA) Outputimpedance: 300Q or less Outputimpedance: 300Q or less

Response time Switchable between 1.5ms/ 5ms/ 10ms

External input NPN non-contact input, effective: 0V -1.2V DC input impedance: 10KQ

Protection level IP 67 (IEC) Output indicator
Degree of soiling 2

Ambient temperature

-10to 40 °C,storage: -20 to 60 °C, No freezing

Ambient humidity

35% -85% RH

Environment illumination

Incandescent light: 3000 lux

Elevation Below 2000m

Cable With 0.15mm, 5-core composite cable, 2m
Material Body shell: aluminum, front cover plate: acrylic
Weight About 85g (including cable)

Application specification

Compliance with EMC instructions

*Supply voltage: 24V DC, ambient temperature: +20°C, response time: 10ms, and analogue output value of measurement center
distance are used for unspecified measurement conditions. The subject is white paper.

Object: white paper

Wiring diagram
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LS series LS series

[ Procedure 11 Function operation and install state
Measurement display
z BEGB Type Initial state Content
Set the response time.
! DOWN/PRO key: Press for 3 seconds Response speed setting ."b' T % ”: High precision 10ms ” %k ”: Standard 5ms
| Z2 ” : High speed 1. 5ms
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Response time setting ! High precision Standard High speed |
5 B o o B B a ! . . Select the control output operation mode.
EPEd SET ! =u 5 ! Output operation setting ,’_ i Ix o P p . g
i “ | .r ! [t = T T nght-ON TN s Dark-ON
! =
Voo - Cc e emeeT—-oo-o——- i Set the sensing output.
I A ey 7 __T 7 ”: Normal sensing mode
outout ooomton setting | temon T naron \ - - 7 V.. 1"+ 1-point teaching (Window comparator mode)
1 - & . . ” ™ t” . . .
e e = DarkOR 1 Sensing output setting ) _Vi.2”: 2-pointteaching (Window comparator mode)
y"nD‘C> - SET 1| rm B | eSS - ' - = A = . . .
o L. - ! -1(..% = 3-pointteaching (Window comparator mode)
' ! o -7 "t Trailing differential mode
" L7 Trailing differential mode
D A
| ! Analog output setting
Sensin tout setti ' ls)omt teaching 2-point teaching 1
g ou pu setting | Normal sensing mode Window comparator mode Window comparator moder Analog output setting ) () .y “_'n'_” Voltage analog output
- s m m 1 N’ AL
- 2| T =R D eyl
:.ﬁCICIE -, | o_fi_2. ! 0ZJ0.02": Current analog output
(AFs) ! EF)
i T —
| IA e < LS-030N > :_::_: ::_: Set the hysteresis width
! 1 N o’ B’
| [mBB 2] [wmE | < LS-050N > :_::_: :: LS-030N @ 0.00lmm  ~5.00mm
i - B I AN B - g LS-050N : 0.00lmm ~ 15.00mm
A (wFE) | Hysteresis setting <LS-100N> ) )¢ ¢ LS-100N : 0.02mm ~35.00mm
1
! Trailing differential Rising differential 3-point teaching _ [ (] LS-200N : 0.1mm ~80.0mm
:mode mode Window comparator mode/ < LS-200N > bl

LS-400N : 0.2mm ~200.0mm

1l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
O
-
()
-
]

< LS-400N >

\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
l
=
=
D

Analog output setting

1l
1
mm x e = EEEY Set the external input.
=N SEL T 7y A=Yk ) ) 0= ") rECEL " A ) )
:.H.Oul': o - U .| 5 (OUE . ! External input setting [ T W=z 7o Zerosetfunction ” %2z ”: Teaching function
T CFE) | ) BFE) (2FE)), ") -=F 7. Light emitting stop function ” -~ {5 ”: Trigger function
car eyn Set the timer operation. The timer time is fixed at 5ms.
Timer setting OO  rum ”: No timer “aFd” OFF -delay timer
Hysteresis seﬁin Hysteresis width "z s ON- -delay timer ” ».'t':'u:: : One-shot timer
r..., S = « Ay . -
HHS& SET 2] ©7 7 Key:lIncreases hysteresis width ] T splay of the measured value can be changed
el =1~ U L= % Vv " Key : Decreases hysteresis width Display setting - - P -
560 (aF(z) e 2 "Rd”: Normal “ (ol s Invert “ -5 7 Offset
Set the control output and the analogue output operation when a
RIS & . Pl nt measurement error occurs (insufficient light intensity, saturation
Hold setting D Tl of I|ght|ntenS|ty out of measurement range).
) ) (T T T T TS T T o TS s oSS oS oo o oo oo ooo oo oo LrFF7: Hold OFF  “7r ":Hold ON
External input setting 1 Zero set function Teaching function  Light emitting stop function Trigger function
P X L D P N P L e L T _ o The digital display can be set to go OFF when key operation is not
=) nFE. > EUEEI':.. o SEE.|<— FL'DF.. an g i) . ' ECO Setting ’-"’-:- performed for 30 seconds. Current consumption can be reduced.
' o (@) - ”aFE”. ECO OFF ” am”: ECO ON
I 7\ A Reset seti - - Return to the default setting (factory setting).
in v _» e
eset setting X mim ! Reset NG 7 HES”: ResetOK
Timer setting
om =
e by | SE - . .
LEL'.'" b The PRO indicator (RED) will turn ON when the PRO mode is set.
0,60 When the DOWN key is pressed for 3 seconds or more in the middle the PRO MODE setting, the display returns to the
m rement display.
I“‘,/“v,, easurement display
Display seﬂing
,.,..,DB . . .
SET
Dd 23 [ Errorindication
o) (A7)
I war [ g In case of errors, attempt the following measures
Hold setting | Hold OFF Hold ON Error indication Description Remedy
» ga 2 w2 EEEEEE
&. SET 1| PYRER = !
“:. CIN-IE g ofF.les2  an.| < Hold OFF >
@ | () (AP(R) wer) (A F(%)| il Insufficient amount of reflected light. Confirm that the sensing distance is within the specification range.
\ ) < Hold ON > The sensing object is out of the sensing Adjust the installation angle off the sensor
Measured value
A ey
ECO setting :" -E(-:C-) o E-C-O- O-N- “: E' :: ' Flash memory is damaged or passed its expectancy Please contact our office
o m ! | — . . . : :
Z : : :: :_; : : ;ﬁi‘f]zﬁ;ﬁ?@i?'S(')r}?o(‘)NUtpm is short-circuit causing Turn OFF the power and check the load
= | |
ser] (4 (g
= e — _; F :':.:‘ : The semiconductor laser is damaged or passed its life Please contact our office
- expectancy

S A
_________ e m e During zero adjustment, normal measurement failed.

Confirm that the sensing distance is within the specification range.

Reset selting ! Reset NG Reset OK | [RUp ] Since the display setting is set to “Offset”, the zero set function | goyipe display to any setting except “Offset.”
v - " emm = mw oz | can not be used '
5= SET 1| "y =Y 1
l‘SEl': - o 0. - o ES. O i i i th ing distance is within the specificati
'. [B:63) ' D:63 : S During teaching, the measurement is not normal Confirm the sensing distance is within the specification range
\ !
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LS series LS series

[ Procedure 1 Teaching function

[ 2 Point teaching | 2-point teaching (Window comparison mode)

Basic teaching methods This is method to set the threshold range by conducting the 2-point teaching. When performing 2-point teaching (window comparator mode),
preset “Window comparator mode 2” in the sensing output setting of the PRO mode.

For the setting, refer to “B PRO MODE SETTING.”

1 2 When conducting teaching, use sensing objects (P-1 and P-2) whose distance are different from each other.
G
1. Press the SET key in the background absent condition. s
E 3 5 E - Press the SET key in the sensing object P-1 present condition. (1st time)
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2.Press the SET key in the sensing object
absent condition.
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Press the TEACH key in the sensing object P-2 absent condition. (2nd time) 2nd time (Threshold 2_SL)

=&
5
(4

a
Stable sensing is possible &
o 2
@ =T B °
D — ] il
(3, Threshold o [ =g Stable sensing is possible Tsttime (Threshold 1_SL)
Stable sensing is possible © (A7)
. - oo an 5 Sensing object P-1 Sensing object P-2
Background Sensmg ObJBCt = E 1™ Stable sensing is not possible
(arr)
[ Limited teaching [ 3-point teaching (Window comparator mode)

This is the method to perform 3-point teaching (P-1, P-2, P-3) and to set the threshold range by setting threshold 1_SL in the mid-point between the 1st time and 2nd time,
and threshold2_SL in the mid-point between the 2nd time and 3rd time as shown in the following figure.

. . . When performing 3-point teaching (window comparator mode), preset “Window comparator mode 3" in the sensing output setting of the PRO mode.
When an object in background is used as reference For the setting, refer to ] PRO MODE SETTING.”

When performing teaching, use sensing objects (P-1, P-2, P-3) with different distance.
1
fffffffffff Threshold
A7
(58 _ Button
=4 Teaching value
Background

After teaching, P-1, P-2 and P-3 will be automatically rearranged from the smaller value.
1. Press the SET key in the background absent condition or the sensing

object absent condition. . . . " .

. . A . & ] Press the SET key in the sensing object P-3 present condition. (3rd time)
When a sensing object is used as reference 2. When the background object is the reference, the "& " key is FA®)
pressed to set the reference value in the sensor.

2 A L .
3. When the background object is the reference, the "y " key is - R - ~ - 2ndtime
E?ﬁ"‘ﬂ pressed to set the reference value in the sensor. -EB B Threshold 1_SL

%' X g Teaching value E'. DE - | Stable sensing is possible " 1nd time

=1 (A F®)

“¥ » Button
-4 - = - - - - - Threshold S8 5 o _
o E ™ 1 . | Stable sensing is not possible Senglg 1object Senls:i‘ng 2object Sens'glg 3cbject
Background EF®)

1 1-point teaching (Window comparison mode)

The method of setting the upper limit and the lower limit is adopted instead of 1 point teaching for the distance between the detection object datum. - Key lock fU nction
This function is used when discriminating between upper and lower limits

This is teaching method in case small object or object in background are existing.

Press the TEACH key in the sensing object P-1 present condition. (1st time)

aouelsip

an | Press the TEACH key in the sensing object P-2 absent condition. (2nd time)

@ 77777777777 3rd time

Threshold 2_SL

&
aouelsip

aouelsip

In the case of 1point teaching (window comp arison mode), p lease set 1 point teaching (window comparison mode) in the detection The key lock function is to prevent acceptance of key operations, so that the conditions set in each setting mode are not changed accidentally.
output setting of PRO mode in advance. . "

When key operation is performed after the key lock is set, -2 will be displayed on the digital display.
In the state of detecting objects, the reference value can be set simply by pressing the set key. In addition, it is judged to be OK in the range of 2

datum values, and NG outside the range <Key lock setting>

DB “sn = =T
SRCro = s x] ]
onoa0h. > |glosn. o> |0500.
Threshold 2_SL I GF® | ) (A7) bet) (aP%0)
== TeTalal 1.Press the TEACH key twice in the sensing object present condition. Press the SET key and DOWN
gm0 (1sttime: TEACH mode, 2nd time: Teaching) key simultaneously for 3 seconds
Reference surface (A F0)
o =Rend T =EZoh
Threshold 1_SL 2% ouall. o |gteof. o> |20500.
- == = ;6 O;6 ;6
= ot .| 2 Teaching is completed t
(aF %)

Detection object
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(7)) [ Zero setfunction | Current analog output
The zero set function is the function to compulsorily set the measured value to “zero”. 1 Dlsplay settlng :normal and dlsplay
m The zero set indicator (yellow) will turn ON when the zero set is valid.
When the zero set function is executed while the peak / bottom hold function is
valid, the held measured value will be reset.
m When the display setting is set to Offset, the zero set function cannot be set.
Z <Zero set setting>
Press the UP key and DOWN key
m simultaneously for 3 seconds.
wm = | Confimed EEE
O »5-" E [x1x] e w‘:'"ﬁ g [51x] near point far point
pUIL L D> | o, R
5y =) (A7) 056 sensing distance (mm) -
Press the UP key and DOWN key
simultaneously for 6 seconds.
ww & _wmm = | Adomaic |mE & 2 Display setting: over turn
28800, v, |sdefF. o> | 22800
=) (AFF) ( displayed during ) =) (A% S0
this period
The setting or releasing of the zero set from an external input operates as in the following figure.
10msmin. re— f— 1s—>‘
ON ﬂ ——
I
OFF
Zero set setting Zero set release near point far point
Zero set valid period ~
sensing distance (mm) -
When the power is turned ON again, zero set from external input can be released.
At this time, the zero set will not be saved.
Even when the zero setis setin the sensor, the zero set can be set or released . . .
from an external input. However, when the power is turned ON again, the zero set . Installation direction
setting in the sensor will be displayed.
(3%) When saved to the sensor through external input settings . : . ) )
Please use the external input settings set in [JJ PRO mode to make the save valid. I Direction relative to the moving ObjeCt
<In the case of material and colour difference.>
When measuring, when the material and color
of the moving object are extremely different,
the measurement error can be controlled to
I Analog output a minimum by installing it in the direction shown *

in the following figure.

[ Current analog output
<Measuring rotating objects>

; R ; When measuring a rotating object,please install
1 Display setting: normal and display itin the direction shown in the figure below,

so as to restrainthe influence of up-down
vibration and position offset of the object.

5.2 I el ___ [

5.0VF--------3 e - - m - m e fmmmmmmm e m -

P o E __________ <In the case of step difference>

) ! In the case of movin gmeasurementobject with
ov ! step difference, install it according to the method

near paint far point shown inthe figure below, so as to restrain
the influence of step difference edge.

v

sensing distance(mm)

2 Display setting: over turn Measurements in narrow locations and depressions
When measuring in narrow places and small
holes, when installing, please pay attention
to avoid blocking the light path of the emitting
part and the receiving part.

5.2V

SOV -=moo- When the sensor is mounted on the wall

55\ Installation should be according to the method
A I shown in the following figure so as not to cause

multiple light emitted from the wall to enter the
ov P arpom light receiving part. In addition, in the case of
S high reflectivity of the wall, good results can
sensing distance(mm) i be obtained ifitis changed to dull black.

UNISEN

UNISEN [




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

