LFUWEL

Guangzhou FUWEI Electronic Technology Co.,Ltd

FSD22 Series
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Precautions

® Please make sure that the power supply voltage is within the rated
voltage range before powering on

® The time from powering-on to normal detection of the sensor is
100ms, please ensure that the sensor is used after 100ms of
powering-on

® When using different power sources for the sensor and load, be
sure to turn on the power of the sensor first

® \When the sensor is not used, it is recommended to cut off the
power of the load first and then turn off the power of the sensor

® Do not subject the sensor to severe external forces (such as
hammer hits,etc.) during installation, so as not to damage the
sensor performance

® Avoid using thinner, alcohol or other organic solvents when
cleaning

Safety Warning

@ Do not use in an environment with flammable, explosive or
corrosive gases.

® Do not use in an environment with oil or chemicals.

® Do not use in an environment with high humidity.

® Do not use in direct sunlight.

® Do not use under other environmental conditions that exceed the
rated value.

@ Do not disassemble, repair or modify the product without
permission.

End-of-life Disposal

When the product is disposed of, please dispose of it as industrial
waste.

Specification

Type cen- cen- cen-
P center 30mm type | center 50mm type | ter 100mm type ter 200mm type ter 400mm type

Model No. ‘ NPN output FSD22-30N-UI | FSD22-50N-UI | FSD22-100N-UI| FSD22-200N-Ul| FSD22-400N-Ul|
" [ PNPoutput | FSD22-30P-UI | FSD22-50P-UI_|FSD22-100P-UI [ FSD22-200P-UI | FSD22-400P-U1

Measurement center 30mm 50mm 100mm 200mm 400mm

distance

Measurement range +5mm +15mm +35mm +80mm +200mm

300pm (measurement
Repeatability 10pm 30pm 70um 200pm dtance 200 o 400mm)

800um (measurement
distance 400 to 600mm)

Linearity

$0.34FS. (neasurement
distance 200 to 400mm)
+044ES. (neasurement
distance 400 to 600mm)

+0.3%F.S. %F.S. +03

Temperature characteristic

0.03%F.S./°C

Light source

Red semiconductor laser Class 2 [JIS / IEC / GB / FDA (Note 2)]
Max. output: 1TmW, Emission peak wavelength: 655nm

Beam diameter (Note 3)

Approx. Approx. Approx. Approx. Approx.
250um @70pm 2120um 2300um 2500pm

Supply voltage

12 to 24V DC +10%, Ripple P-P 10% or less

Power consumption

40mA or less (at 24V DC supply voltage), 65mA or less (at 12V DC supply voltage)

Control output

<NPN output type> <PNP output type>
NPN open-collector transistor PNP open-collector transistor
» Maximum sink current: 50mA + Maximum source current: 50mA
« Applied voltage: 30V DC or less « Applied voltage: 30V DC or less

(Between control output to 0V) (Between control output to +V)
« Residual voltage: 1.5V or less « Residual voltage: 1.5V or less

(At 50mA sink current) (At 50mA source current)

Leakage current: 0.1 mA or less « Leakage current: 0.1 mA or less

I Output operation

Switchable either Light-ON or Dark-ON

| Short-circuit protection

Incorporated (Auto reset type)

Analog voltage

Analog output output

« Output range: 0 to +5V (at alarm: +5.2V)
« Output impedance: 100Q

Analog current
output

« Output range: 4 to 20mA (at alarm: OmA)
« Load impedance: 300Qoless

Response time

Switchable between 1.5ms / 5ms / 10ms

External input

<NPN output type> <PNP output type>

NPN non-contact input PNP non-contact input

« Input conditions « Input conditions
Invalid: +8 to +V DC or Open Invalid: 0 to +0.6V DC or Open
Valid: 0 to +1.2V DC Valid: +4 to +V DC

+ Input impedance: Approx. 10kQ « Input impedance: Approx. 10kQ

Protection

P67 (IEC)

Degree of pollution

2

Ambient temperature

10 to +45°C (No dew condensation or icing allowed), Storage: -20 to +60°C

Ambient humidity

35 to 85% RH, Storage: 35 to 85% RH

Ambient illL Incandescent lamp: Acceptance surface illuminance 3,000¢x or less
Operating altitude 2,000m or less

Cable 0.2mm’ 5-core composite cable, 2m long

Material Enclosure: Aluminum die-cast, Front cover: Acrylic

Weight Approx. 35g (without cable), approx. 85g (including cable)

Applicable standard

EMC Directive Compliance, FDA Standard, UL Recognition

Notes: 1) Supply voltage: 24V DC, ambient temperature: +20°C, response time: 10ms, and analog output value of mea -
surement center distance are used for unspecified measurement conditions. The subject is white ceramics.
2) This is based on the FDA Standard, according to Laser Notice No. 50 of the FDA Standard.
3) This is the size in the measurement center distance. These values were defined by using 1/e” (approx. 13.5%)
of the center light intensity. Due to leak light outside the specified area, the reflectance around the detecting
point may be higher than at the point and this may affect the measurement value.

Measurement
center
distance (L)

Beam—emitting
axis

3.5 @4.1 mm 0.161in, 2 m
0,138 6.562 ft long cable
(5-core composite cable)

receiving

s

axis
2-23.2 00.126 ©
i 20
6 fodel No. cerl\ff:rsugie;nfzrtce (1) e

FSD22-30 30 1.181 30°
FSD22-50 50 1.969 22.5°
FSD22-100 100 3.937 12.5°
FSD22-200 200 7.874 6.3°
FSD22-400 400 15. 748 3.20]
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NPN Output Type
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PNP Output Type

@ When mounting this product, use M3 screws (prepare separately).
Use a tightening torque of 0.5N-m for mounting.

@ \When mounting this product using the sensor mounting bracket (optional), also
use a tightening torque of 0.5N-m.

%M3 screws (prepare separately)
> iy
(‘

Mounting Direction

+

Main circuit

Mounting hole dimensions

37mm

18mm

@Direction to a movable body
<When there are differences in material and color>

+ When performing measurements
of moving objects with exces -
o »*

sively different materials and
colors, mount the product per the
following directions to minimize
measurement errors.
@ Measuring of narrow locations and recesses
+ When measuring in narrow loca—
tions or inside holes, mount the
/ ®

product so that optical path from

<{Measurement of rotating objects>
+ When measuring rotating objects,
mount the product as follows.
Measurement can be performed
with minimized effect on the ob -
ject caused by up / down deflec -
tion, position deviation and etc.

<{When there is a step>
+ When there is a step in the mov—
ing object, mount the product as
follows. Measurement can be
performed with minimized effect
from the edges of the steps.

the light emitting part to light-
receiving part is not interrupted.

@ Mounting the sensor to a wall

* Mount the product as follows, so
that the multiple light reflections
on the wall do not emit to the light-
receiving part. When the reflection
factor on a wall is high, it is effec -
tive to use a dull black color.

Teaching

2-point teaching
@ This is the basic teaching method.

2

— |— Threshold

Distance

™
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E w | Stable sensing is possible

=
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V™5 | Stable sensing is not possible

Limit-teaching

Background

Sensing object

1. Press the SET key in the background present condition.

o == =2
(P . . . .
2 (= (09 . | 2. Pressthe SET key in the sensing object present condition.

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

<{When an object in background is used as reference>

— — — Threshold

A key

Distance

Teaching value

X

<{When a sensing object is used as reference>

Background

Distance

R4

Teaching value
¥ key
— — — Threshold

Sensing object

3. Teaching is completed.

1-point teaching (Window comparator mode)

. Press the SET key in the background present condition or the
sensing object present condition.

2. When an object in the background is used as a reference,
press the ¥ key to set the threshold on the sensor side.
When a sensing object is used as a reference, press the 5>
key to set the threshold on the sensing object side.

@ This is mode is used for setting the threshold range for the distance from the ref -
erence value of the sensing object, by performing 1-point teaching. This mode is

used for sensing within the threshold range.

@ When performing 1-point teaching (window comparator mode), preset “Window
comparator mode 1” in the sensing output setting,of the PRO mode. For the set -

ting method, refer to “El PRO MODE SETTING.

OFF

g

OFF!

Sensing object

(1sttime: SET mode, 2nd time: Teaching)

2. Teaching is completed.

Reference surface

— = — g — Threshold 2_SL
ON %

— Threshold 1_SL

1. Press the SET key twice in the sensing object present condition.




2-point teaching (Window comparator mode) Procedure

Error Indication

@ This is method to set the threshold range by conducting the 2-point teaching.
@When performing 2-point teaching (window comparator mode), preset “Window

@In case of errors, attempt the following measures.

Measurement display

Threshold Value Fine Adjustment Function

-2 . ) . .
: ; Fin tment of the threshol n rformed in the m rement display.
comparator mode 2” in the sensing output setting of the PRO mode. Error indication Descrintion Remed Dﬂ_ 8o, ° ine ad!us ent of the threshold can be performed € measureme display
) » i Y = @Fine adjustment of the threshold can be performed even after teaching
For the setting, refer to B PRO MODE SETTING. <Hold OFF> ) - — ;6 ’
@ When conducting teaching, use sensing objects (P-1 and P-2) whose distance are ---- Insufficient amount of reflected light. ‘S:::C':;Ea';‘;: 'r*;gsj_"s'”g distance is within the 'y ; <Normal sensing mode, rising differential mode or trailing differential mode>
different from each other. Measxeoédvacl’lj\;hnks The sensing object is out of the sensing range. Adjust the installation angle of the sensor. ; 'V PRO: Press for 3 seconds Press the ¥ = key Press the¥ %  key Press theSETkey
LR - - Response time . < o o o e e e e e e e e e e e e e e e e m e o m oo =R =T T8 &
& o Flash memory is darvaged or pas.sed its life oxpe Please contact our office. setting ! High precision Standard High speed ! T’:TG 3[: : 'Es =
9 <OFF> 2nd time (Threshold 2_SL) £ E;’SS.Q’Q ‘;‘:jf;‘f'c"ugr;‘:ﬁ‘;‘ f']z;'“’"’c"c““ed Turn OFF the power and check the load. wE8 2| o [mEB_ 2], - o O e == B'* :" B’
s ON - i i ooPEd. <1 gHrSo. o Sbd. <« SFRSE. L= ’
5 e The semiconductor laser is damaged or Please contact our office = .. ' - .y = —r 1 |::> |::> |:> Confirmed
a 1sttime (Threshold 1_SL) tucd passed its life expectancy. . AF®) \ (%) ! — 5 !
W - « When zero set is set, the measurement is N . P Nttt - 8_5 Automatically
not performed normally « Confirm that the sensing distance is within G D'g set after about 3
- A - : B P e
Sensing object P-1  Sensing object P-2 SR « Since the display setting is set to “Offset’, | g]et ‘s’fezlﬁc“auo{\ range.n‘ L “Offset” Av v == A=) seconds.
= the zero set function can not be used. et the display to any setting except Offset. Ol::_PUt operation \ J |
L= . . ™ " cru e During teaching, the measurement is not per- | Confirm that the sensing distance is within the setting 1
= e[’ss - 1. Press the SET key in the sensing object P-1 present condition. (1st time) EQH formed normally. specification range. E’E' F a3 o : <Window comparator mode>
(a =) o kLT <-’: md-ﬂﬂm \ Wh h . . ind de. the displ §
| G @ :6) ! T=) ; [ ] ‘ epwt e sedn“sl.ngrc')u}put is sbet tohwm c:jwbcompar_ato;rr]nosgﬁ_t ke |fsp e;y o g
--------------------- .52 and“Z_%5L " can be changed by pressing the ey for 1 second.
H A A T-pointteaching  2-point teaching 1
as = I ' " point teaching point teaching 1 Press the SET Change the thresh-
=TT p : : i : Zero Set Fu nCtIon Sensing output Normal sensing Window com- Window com- | ! .
o Sﬂss 2. Press the SET key in the sensing object P-2 present condition. (2nd time) settingg P E mode (parator mode > <parator mode > : key for 1 second _o_ld_vallu_e _____ Measurement display
= = = o ™ ™ 1 | -
@ The zero set function is the function to compulsorily set the measured value to “zero”. = ‘E SET | (= A= =" é , |l ’DE" B8 ,':"’ , Az o, ;%‘ = ‘.“E;;
iy @The zero set indicator (red) will turn ON when the zero set is valid. Ea gt ’ -~ ' ! > g tadba) > SUILU .
e @When the zero set function is executed while the peak / bottom hold function is , | RGN (A H%)
= Y Stable sensing is possible valid, the held measured value will be reset. ) ' 1 s | ! _ I
:' B’ @When the display setting is set to Offset, the zero set function cannot be set. i _ | ! S |
<Zero set setting> | 4 .r = n_3. : '- |
- mn| - - - < 1
=5 & o W R A4 ! = =1 = 1 ]
o F Stable sensing is not possible Press the 4 keyand g key : D563 _@ ' [ —— !
o = [l simultaneously for 3 seconds. h o o 3-point teaching !
wm® ® | Confirmed ! I;T'r']'::)gd‘e"“e’e”' ;‘j'r’:]%gfe’e"' (Wmdow com- >: @ When performing afine adjustment of the threshold of {_5L.” or“2_%.” press
onand > R | parator mode /y the v key or %° key. After* (_5.” or“2_5L 7 is displayed, the fine adjust-
3-point teaching (Window comparator mode) = (A ‘ Analogoutput - - T
= : - ment of the threshold can be performed.
pcdj setting 1 Analog voltage output Analog current output 1
@ This is the method to perform 3-point teaching (P-1, P-2, P-3) and to set the threshold range <z ¢ rel S 22 | s [z , 'E - =EE ‘E , Press down'v / Press down'v / Press the SET
by setting threshold 1_SL in the mid-point between the 1st time and 2nd time, and threshold €ro setrelease :ﬂau o > DUOLE . > E@}.ﬂuk - ! 0 key key
2_SL in the mid-point between the 2nd time and 3rd time as shown in the following figure. P_’es‘st‘“e UP‘kefYagd DOVZN key 563 = “H) ! =) ! - =
@ When performing 3-point teaching (window comparator mode), preset “Window Seneousy T sepons eE ] Avomat [,S ! DEEG i
comparator mode 3 in the sensing output setting of the PRO mode. =220 = %FE Homate DR & AP ! omat “’ B0
For the setting, refer to [ PRO MODE SETTING.” STt 4 > SMOrF . O ' o torede i — : > > confimed
@ When performing teaching, use sensing objects (P-1, P-2, P-3) with different distance. 5003 wil be dis- 563 Hystresi seting ystresis wi _— : . onfirme
@ After teaching, P-1, P-2 and P-3 will be automatically rearranged from the smaller value. Eleany:: during this ;’,;"5 E SET EEE :é «an : Increases hysteresis width EGS ! =0 g
: = m =S = o~ ™ “v» : Decreases hysteresis width == y | - iy
. . . . . 5] =" SET S
b L 3rd time @ The setting or releasing of the zero set from an external input operates as in the following figure. T LR 8;d !
{ <OF?> —>{ 10ms or more [<4— |+— 1 sec. (Automatically set after about 3 seconds.)
I Threshold 2_SL ON R EEEEEEEE LT \
é ,,,,, ?’r’*‘!’{”’A”éN/XZ'zndﬁmeTh hold 1 SL “ : \
2= g e — —siime Threshold 1_ , ) =®m = =8 =3 |,
STmm QFE~ Tatiime OFF o 1TealE ] s 1T anlles|T oFEL! Peak / Bottom Hold Function
. . . Zero set setting Zero set release a ey %@ — ; D:63) (se7) ;

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

2. Pressthe SET key in the sensing object P-2 present condition. (2nd time)

3. Press the SET key in the sensing object P-3 present condition. (3rd time)

Stable sensing is possible

Stable sensing is not possible

Span adjustment in rising differential mode or trailing differential mode

@ This mode is used to cancel the gradual changes in the measured value, and to
only detect sudden changes.

@ When performing rising differential mode or trailing differential mode, preset “Ris -
ing differential mode” or “Trailing differential mode” in the sensing output setting of
the PRO mode. For the setting method, refer to “El PRO MODE SETTING.”

@ The threshold can be set by using the threshold value fine adjustment function.
For the threshold valuefine adjustment function, refer to “ BTHRESHOLD VAL-
UE FINE ADJUSTMENT FUNCTION.”

Em ®
S ommnm
E.‘-Lm 1. Press the SET key.
o

Eﬁ 5 2 2. Press the ¥ key or % key to select the span.
o -E :m Short span Long span
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E'@D] m 3. Press the SET key to set.
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Zero set valid period

@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 set is set in 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
set in the sensor will be displayed.

Pro Mode Setting

SET PRO
e B & PROIndicator

mm

-]
ety —oE1) (AT —vme

L Akey
@ The PRO indicator (red) will turn ON when the PRO mode is set.

@ When the " v/rro" key is pressed for 3 seconds or more in the middle of the PRO
MODE setting, the display returns to the measurement display.

Item Default setting Description
Response speed T Set the response lir_n_e‘
setting [l Tx] Hr5a " High precision 10ms, “ 5k 4" Standard 5ms
FRSE " High speed 1.5ms
Output operation [ Select the control ou(pul operation mode.
setting TR f -an " Light-ON, “ d-an " Dark-ON
Set the sensmg output.
: Normal sensing mode
Sensing output - ": 1-point teaching (Window comparator mode)
setting - 2-point teaching (Window comparator mode)
3-point teaching (Window comparator mode)
i . Trailing differential mode
@ "1 " Trailing differential mode
Sets the output operation of analog output setting.
::(:‘:g output ,_._,_-.,'_,'.‘: alik " Analog voltage output (0 to +5V)

“iotik " Analog current output (4 to 20mA)

<FSD22-30> <FSD22-50>
TOTC o7 OTC Set the hysteresis width.

0L O 04X | FSD22-30: 0.001 to 5.00mm
<FSD22-100> <FSD22-200"| FSD22-50: 0.01 to 15.00mm
o T2 | FSD22-100: 0.02 to 35.00mm
FSD22-200: 0.1 to 80.0mm
FSD22-400: 0.2 to 200.0mm

Hysteresis setting

External input Set the"exlerna\ input. _ i . .
setting " - [SEE :Z.ero set .iu.ncllon, “EEcH " Teaching fur}cllon ‘
t -aF " Light emitting stop function, “ &~ {5 ": Trigger function
Set the timer operation. The timer time is fixed at 5ms.
Timer setting FOZOT - nan’ " No timer, “ aFd”: OFF-delay timer
“and”: ON-delay timer, © 554 ": One-shot timer
Display settin ( The display of the measured value can be changed.

play 9 S “Ekd " Normal, “ {muE ™ Invert, “ £ 5k " Offset
Set the control output and the analog output operation when a
Hold settin e measurement error occurs (insufficient light intensity, satura -

9 Ty tion of light intensity, out of measurement range).

ofF " Hold OFF,“ g~ " Hold ON
The digital display can be set to go OFF when key operation is not
performed for 30 seconds. Currenl consumption can be reduced.

“oFF"ECOOFF,“ an"ECOON
Return to the default semng (factory setting).

": Reset NG, “ 4E5 " Reset OK

ECO Setting oo

Reset setting X

Press for 3 seconds
w3
v SET
external input

setting

5§

0 of
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Timer setting
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car e
Display setting | Normal Invert Offset !
mm = 1 =_—m m mm = |
e m | SET BT, S 1T ey |
od (5P -1/ o Std. & coF St
(=) : =) (AA®) (=) =) (A% !
“ar ey
Hold setting ! Hold OFF Hold ON !
wEE 2| [ aEE = -Em 2|
\ = ac o] T
cHold. -5 afF <5 an.
GIO;G : =) (AF®) GIO;E !
ECO Setting | ECOOFF ECOON !
mm 1 =m =m  m !
=22 3] e i[m=E 2 | w®E 2
D CCOm | o O o o =[P
=) (AP ; = %) =) A !

I I

Reset setting

NIEa A

Response time
setting

@ The peak / bottom hold function, is for displaying the peak value and bottom value.
@W hen the zero set function is executed while the peak / bottom hold function is
set to “Peak hold” or “Bottom hold”, the held measured value will be reset.

Press the SET key

and A key simultane- Press down 4 /

ously for 3 seconds. P$° key Press the SET key
H = =m = || Select - =® ® |Confirmed
' '
(=] ,OF o |1 |:: > =] P allm |:: >
| .
| (aF®) | . (aF®)
[ e
' or '
' '
|| 28 2
'

Ho PoHL|
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: 77. Digital Display | Description Function
! ! ) Releases the hold status

or 3
: = o : P.:IF F lT;iiLemcnon and outputs the current
Ve ‘B ;i 1 measured value
1 0 1 Hold . N

=] - | o olds maximum mea
| Pl PLH POl foued vae
Automatically set aﬂer> , h L_H  |Botiom hoid Holds minimum measured
about 3 seconds. [ o - value

Key Lock Fun

@ The key lock function is to prevent acceptance of key operations, so that the con—
ditions set in each setting mode are not changed accidentally

@ \When key operation is performed after the key lock is set, *
on the digital display.

.o will be displayed
<Key lock setting>

Press the SET key and §°
key swmultaneous\y for 3 seconds.

sm m Automatic sm om
=) =L
S > | ouauy.
(AF=)
<{Key lock release>
Press the SET key and %
key simultaneously for 3 seconds.
Automatic - =8 B
[a]4x]x]
= 0> | puduu.
(o) (A F=)

Product specifications are subject to change without notice.
For more information or if you have any questions or suggestions about this product,
please feel free to contact us.




