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Digital Setting

FX-303

High Speed Digital Fiber Sensor

‘ TIMER ©©000

PNPoutput ~ Timer  Lightintensity  Adomaicsensiiy
type avallable monitor i

* UL 61010C-1 compatible, Passed the UL 991 Environment Test based on SEMI S2-0200.
[Category applicable for semiconductor manufacturing: TWW2, Process Equipment]

[Applicable standards: UL 61010C-1]

[Additional test / evaluation standards as per intended use: UL991, SEMI S2-0200]

90 us high-speed response

Solves saturation problems at close distances

New

High-speed sensing of
90 us

* Passed the UL 991 Environment Test ‘

CE | W

Conforming to -
EMC Directive UL Recognition

Easy maintenance, as main and sub units are identical

FX-303 is high-speed type with response
time of 90 us.

This is ideal for applications which require
high-speed sensing and sensing of minute
objects.

Chip component sensing

Objects moving at

high speed can be
sensed accurately.
[ 2
F e

e r

vl
- E
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=
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The light amount can be set to one of
three levels at a fixed response time
(90 wus).

H-SP MODE
Normal (standard)

Used for general
sensing.

S-D1 MODE

Approx. 50 % of standard Used when the

received light amount
becomes saturated
during H-SP mode.

S-D2 MODE
Approx. 80 % of standard

Long-range sensing made possible with built-in optical lens

For the first time in the industry, an optical ‘double coupling lens’ has been
incorporated directly into the fiber sensor itself. This lens maximizes the light
emission efficiency, resulting in a tremendous improvement in the sensing range.
Sensing ranges with small diameter fibers and ultra-small diameter fibers, which
have become very popular in recent years due to the miniaturization of chip
components, have been increased by 50 % over previous values achieved with

other amplifiers.

FX-303 (Double coupling lens)

'\.- Emitting
element

k Fiber Double coupling lens

The lens concentrates the light, greatly
increasing emitting efficiency.

Conventionahfiber sensors (No lens)

\

Disperses the light reduces
emitting efficiency.
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Both main and sub units utilize the
same amplifier body. This feature
allows for easy mounting in the side-
by-side configuration. The main and
sub unit functions are distinguished
only by the proper use of the 3-core
main cable and the 1-core sub cable.
Moreover, by utilizing the same body
for both main and sub units, inventory
management and maintenance is
simplified.

Sub cable

m\‘/

|~ 4

Main cable

Easy operation with MODE NAVI

MODE NAVI uses six indicators to
display the amplifier's basic oper-
ations. The current operating mode
can be confirmed at a glance, so even
a first time user can easily operate the
amplifier without becoming confused.

=i

| LD Ok

I ITIMER

o IR
1

MODE NAVI (MODE indicators)



FX-303

ORDER GUIDE

Amplifiers \ Quick-connection cable is not supplied with the amplifier. Please order it separately.

FIBER SENSORS

Type Appearance Model No. Emitting element Output

§ FX-303 NPN open-collector transistor
7] Red LED

5

T FX-303P PNP open-collector transistor

Quick-connection cables \ Quick-connection cable is not supplied with the amplifier. Please order it separately. \

Main cable

Type Model No. Description * CN-73-C[J
CN-73-C1 Length: 1 m 83
. . 0.15 mm2 3-core cabtyre cable, with connector on one end =
Main cable CN-73-C2 Length: 2m Cable outer diameter: 3 mm o
CN-73-C5 Length: 5 m 9
[
CN-71-C1 Length: 1 m =
. O)
. 0.15 mm?2 1-core cabtyre cable, with connector on one end =
Sl el CN-71-C2 Length: 2m Cable outer diameter: ¢3 mm o

CN-71-C5 Length: 5 m

End plates \ End plates are not supplied with the amplifier. Please order it separately when the amplifiers are mounted in cascade. \

Appearance Model No. Description

When cascading multiple amplifiers, or
when it moves depending on the way it
is installed on a DIN rail, these end
MS-DIN-E plates ensure that all amplifiers are
mounted together in a secure and fully
connected manner.

Two pcs. per set

OPTIONS
Amplifier mounting bracket
Designation Model No. Description * MS-DIN-2
ﬁgsﬂgfr mounting MS-DIN-2 Mounting bracket for amplifier
Univetr_sal stensdor MS-AJ1-F Horizontal mounting type | Mounting stand assembly for fiber
mounting stan - - "
(Note) MS-AJ2-F Vertical mounting type (For M3, M4 or M6 threaded head fibers)

Note: Refer to p.322~ for the universal sensor mounting stand.

Universal sensor mounting stand
Using the arm which enables adjustment in the horizontal direction, sensing can
also be done from above an assembly line.
* MS-AJ1-F * MS-AJ2-F
360 ° 360°
rotation rotation

Height Height
360 ° adjustment: 360° adjustment:
rotation [ (/G 150 mm rotation [ /A4 150 mm
g ,.;’ “0’ 5.906 in
approx. approx.

Mounting hole

Mounting hole
for M6 screw Hring

for M6 screw
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o Standard fibers [Thru-beam type (one pair set)] H@@WM_’ WN@@WH
[T . Sensing range (mm 1) (Note 1) Fiber cable | Allowable
Type SEIpD @ e EE) length bending Model No.
(mm H-SP mode B3 Free-cut | radius
With lens Q,
M14 <
ﬂimm@ﬁmﬂ ﬂﬂﬂ@f@ﬂﬂlﬁﬂh \{] 7700 10m FT-FM10L
% With lens $25 S
) e 2m FT-SFM2L
g R25 mm
QCU,) Lens mountable va 3¢
o P ——ofpu ]300 2m FT-88
5
M4 ¥
cnlfn——affoe | 270 2m FT-NB8
o (Note 2)
E Lens mountable M4
6 -E@DM];»MW_ R25 mm ET-EM2
)]
(_B Sleeve 90 mm M4 Fiber
o -m@DmD::Hﬁign@@w- R25 mm FT-FM2S
o
Sleeve 40 mm Ma < Sleeve
R10 mm :
mﬂ@@mﬂ:mc—»ﬁ:‘llszmmﬂh 220 2m R03%4in FT-FM2S4
Lens mountable M3
FetfJ o ————> ot} FT-T80
R25 mm
$2.5
b FT-SFM2
o
8 M4 < R25 mm
g auffis——afie— 200 2m FT-N8
3 (Note 2)
M3 R25 mm
> =ap— FT-NFM2
Sleeve 90 mm M3 Fiber
== —=cufff- R25 mm FT-NFM2S
$0.88 <
Sleeve 40 mm s Jeo 2m Sleeve
=ffo—=——s=—cu]i R10 mm FT-NFM2S4
#0.88 R0.3%in
415
—— £ R25 mm FT-SNFM2
Lens mountable Q
2 M4 <
s f@mm - m% 130 2m R25 mm FT-R80
[}
$4 New
@ ¥ 570 FT-V10
[ — <
415 2m
2 @ (AR TN 110 FT-SFM2SV2
'g Sleeve part cannot be bent. R25 mm
()
© $1
21 s T 100 tm FT-V22
Sleeve part cannot be bent.
$1 <
ﬁ A TS :‘ 45 om FT-v4l
Sleeve part cannot be bent.

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber
is cut.
The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-d1 and S-d2
modes.
2) The fiber cutter is not attached with FT-NB8 and FT-N8. Please order it separately.
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Sharp bending fibers / Flexible fibers [Thru-beam type (one pair set)] ’WQDMMﬂWMN@@E-\ L
3 m
Shape of fiber head Sensing range (mm i) (Note 1) Fiber cable | Allowable T
Type (mm length bending Model No.
H-SP mode Ex: Free-cut | radius
Wide area sensing New
Sensing width e
s2mm 3,500 - RLmm FT-WA30
£ m R0.039in
8 W5 X H69 X D20 (Note 2)
o)
10 Wide area sensing New
S | @7 Sensing width ) <
= | 9w ? | 850 2m RLmm FT-WAS
© o R0.039in
W4.2 X H31 X D135
vl%x;xgr;g;.lznting - Top sensing New
660 FT-Wz8H
S e ‘
o
-E Easy mounting - Side sensing ey New
: 0.039 in c
- ——
é ﬁgass%anl]zo;Bating-From sensing New 6
‘ 180 FT-WZ8 n
= |1 I I
&= g
° Side-view type with small light 5
g (Bl gt 385 - RLmm FT WKVEI:ew 'g
= Y — ] A
o|sg T 2m R0.039n
T |22 e —
ey
n § Long sensing range * With lens %
S ] —» D R1mm .
5y = 330 2m RLmm. FT-WsS8L
S8
Lens mountable M4
e} FT-W
% 43 o< R1mm Yew
°
E —:%:—j 160 2m R0.039in FT-WS3
(%]
425
FT-WS8
_— ] > [(O——
= M3
9] Qe A
%E s —— offjrom 45 2m RL mm FT-wa
(% g #15 R0.039in FT-WS4
g $1 New
2 5 M — R1mm
3 @ TP || 22 2m T FT-WV42
0 |Sleeve part cannot be bent.
Easy mounting - Top sensing
W3 X H8 X D12
770 FT-Z8H
H T ‘
f Easy mounting - Side sensing Cvs
< <
2 W3X HL2X D8 —‘ 440 om FT-Z8E
&Lj Easy mounting - Front sensing
W8.5 X H12 X D3
@ @ 220 FT-Z8
Lens mountable
M4
° % -m@ﬁunmm mmm@@m— 180 - FT-P80
= <
= |2 2m e
2| 8 |tens mountable 4 New
® taffe — offp—__ ] 105 FT-P60
M3 <
— i) ,E@DW_D 55 2m FT-P40
s
(]
= $15
< 1m
Tl — :,_D 65 FT-P2
©
% 41 New
500 mm
| ] 22 FT-PS1

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-d1 and S-d2
modes.

2) The fiber cable length practically limits the sensing range to 3,500 mm long.
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oM Special use fibers [Thru-beam type (one pair set)] -
LL . Shape of fiber head Sensing range (mm in) (Note 1) IFlberhcable QIIO\é\/_abIe
ype (mm engt ending Model No.
H-SP mode EX: Free-cut | radius
Wide area sensing a New
35hsing width 3.500 R10 mm .
§ 2m R0394in FT-A30
§ W5 X H69 X D20 (Note 2) '
[0} Wide area sensing ry
= o1 Sensing width  —, <] R1D
2 11 mm t ‘ 850 2m R0 Sgrm FT-A8
@ |W4.2XH3LXD135| © .
Top sensing
W5 X H15 X D15
180 FT-AFM2
z i< R25 mm
= [ 52
m - m 160 FT-AFM2E
o) L] L]
= $3.5
——
o o b1 ————> 59623137— FT-K8
) = ' =<
— 550 om R25 mm
[ S | @ [Sideview 44
&) o0 % n FT-KV8
= B —
(&) =
]
Z [Side-view W2XHL5 X020 52 New
- R10 mm -
PR - Juoo 2m RO3% n FT-KV1
©  —
& |Beam diameter 40.125 mm
o ¢ 025
% 43mn 9025mn :| 5 500 mm FT-E12
E Sleeve part cannot be bent. RS mm
g Beam diameter ¢0.25 mm R0.197in
3 04
g 43mm $04mm :| 27 1m ET-E22
5 Sleeve part cannot be bent.
O Lens mountable 1m R10 New
50 M4 mm -
EE 180 R0.39in FT-P81X

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber

is cut.
The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-d1 and S-d2
modes.

2) The fiber cable length practically limits the sensing range to 3,500 mm long.
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Environment resistant fibers [Thru-beam type (one pair set)] H@@Mﬂm—'m@@ﬂh m
3 Sensing range (mm Note 1 Fiber cable | Allowable LL
Type Shape(rtTJ]fnf]lber 1T ge ( ) length bending Model No.
H-SP mode EX: Free-cut | radius
350 °C
Lens mountable R25 mm
e ——» sf i Tz FT-H35-M2
350 °C 155 2m Fiber
Sleeve 60 mm a R25 gin
ceve FT-H35-M2S6
CmJfm—s—ccomur oz R10 mm
$2.1 R0.3%in
.. |Allows flexible wiring
S |200°C im
% |Lens mountable FT-H20W-M1
3 M4 R10 mm
z p=cffon—sa{firm— 80 R0.3%41n
2
T m FT-H20W-M2 o
£
200 °C =
Lens mountable 1m [}
M4 155 FT-H20-M1 )]
= 1 ——— > hid
& R25 mm <
7] 130°C - =
3 Lens mountable M4 240 FT-H13-FM2 D
] m 3 _
g w1 ————> 0 (@]
g Easy mounting - Rectangular head
B SEMI S2 compliant
= W7 X H15 X D13 Ev
w
R25 mm
- E E 830 2m FT-2802Y
[
2 ] []
o
T‘é $5.5
€ ) 830
s o FT-L8Y
o 2m R30 mm
Side-view 455
; ‘ 220 (Note 2) FT-v8Y
——
Lens mountable
125 R200 mm FT-6V
£ M4 im
55 RIOmMM | FT-60v

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-d1 and S-d2 modes.
2) The allowable cutting range is 500 mm from the end that the amplifier inserted.

The vacuum type fiber must be used with the following products as a set.
FT-J6: Fiber at atmospheric side (one pair set)
FV-BR1: Photo-terminal (one pair set)

Semi-standard fibers (Custom made per order)

The fiber cable length or sleeve length of the standard fibers can be modified at your request. Select the fiber cable length (symbol [%]) or the sleeve length
(symbol[4]) from the table below.

i Correlation between sensing
Type Basic model No. B Fiber cable length [& Sleeve length range attenuation coefficient and
(Unit: m 1) (Unit: cm in) fiber cable length
The longer the fiber cable, the shorter the
Standard threaded 3 4 ) , 10 , . !
head (free-cuty | 1"FM 1549213, 20 65.617, 25 82.071, 30 sensing range.
. 2 (Note), 3 4 .5 ,[10394,20787,3 1181, 4 1575, 5 1.969, 6 12
With sleeve | FT-FM B4 -S A | 1957 506, 15.40 515, 2065 617, 582,001, 30 70.756,83150,93543,103.937, 114331, 12 T o
With large diameter lens | FT-FM 3| L 20 , 30 e R
- £0.8
Small diameter threaded 1 2 .3 4 .5 , 6 "
head with sleeve (free-cut) FT-NFM2-S [ 72.756,83.150,93.543,10 3.937, 11 4.331, 12 520.5
FT-WA30- .ggo.n
' FT-WAS8- 3%
Wide beam FT-A30- 5
FT-A8- % 0 5 10 15 20 25 30
200°C 392 heat-resistant | FT-H20-M 74 2 ,3 —_— — Fiber cable length ¢ (m 1) —»
350°C heat-resistant | FT-H35-M 3 _
Chemical-resistant | FT-Z80 4] Y 5 7
Note: The standard fiber has a 2 m fiber cable length and a 4 cm or9cm sleeve length.
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oM Standard fibers (Reflective type) ’—ﬂl@@lﬂl
[ - Sensing range (mm in) (Note 1, 2) Fiber cable | Allowable
Type Shape(rcr)]fnfllber e length bending Model No.
H-SP mode EX: Free-cut | radius
§ M6 <
 — | 125 2m FD-B8
- Coaxial 500
| 80 oo| Resmmo | pop g
M6
—]m@@mn 3]
| 80 2m FD-FM2
Sleeve 90 mm
M6 Fiber
—]m@@m:lz:n R25 mm FD-FM2S
$2.5 g
= 60
c Sleev'\elzlélo mm 2m Sleeve
= R10mm -
3 {2 R0.3%4in FD-FM2S4
©
= M4
o P 8 60 FD-T80
o
Small diameter Q-
M3 a
E 25 2m R2Smm | £p.T40
$3
—— 60 FD-S80
S
% M6
g —g]nnﬂ@m] 66 < FD-N8
0 2m R25 mm
M4
:| 20 (Note 3) ED-N4
M4 R25 mm
i 1= FD-NFM2
Sleeve 90 mm ]
M4 Fiber
_ﬂ]@@m:l:’lzi R25 mm FD-NFM2S
$1.48 3<
Slee’\\//&m mm :| 25 2m Sleeve
R10 mm N
—nn@@m%:fﬁn RO3%4 0 FD-NFM2S4
$2.5
|_#0.008 R25mm | FD-SNFM2
2 M6 <
g ﬂ@”ﬂ' N 2m ReSmm | £p Rgg
[}
32 @
$5 8 25 FD-SFM2SV2
2 =
> |Sleeve part cannot be bent. R25 mm
g Small diam;;tleé 2m
S 6.
Sleeve part cannot be bent.

Notes: 1) The sensing range is specified for white non-glossy paper (FD-B8, FD-5, FD-FM2, FD-FM2S, FD-FM2S4, FD-N8, FD-T80, FD-

S80 and FD-R80: 400 X 400 mm , FD-T40, FD-N4, FD-NFM2, FD-NFM2S, FD-NFM2S4, FD-SNFM2, FD-
SFM2SV2 and FD-V41: 200 X 200 mm ) as the object.

2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber
is cut.
The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-d1 and S-d2
modes.

3) The fiber cutter is not attached with FD-N8 and FD-N4. Please order it separately.
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FX-303

ORDER GUIDE
Sharp bending fibers / Flexible fibers (Reflective type) g—ﬂl@@lﬂl
Shape of fiber head Sensing range (mm in) (Note 1, 2) Fiber cable | Allowable
Type P (mm length bending Model No.
H-SP mode ER: Free-cut | radius
Mo 50 Rl mm
i | R0.039in FD-W8
Sleeve 40 mm Fiber
va RO
039in
_mmm:ﬁjg 8 Sleeve FD-Wa4
R10 mm
s R0.3941in
©
2
8 M4 <
Z —ummmm 2m FD-WT8
o 50
£
2 s R1mm
S| p— RO030in FD-WS8
I
<
(2 M3
e s FD-WT4
Small spot for sensing minute objects
-é Coaxial - Lens mountable ED-WG4
— QU
3 M4 s R2 mm
S [For sensing minute objects 18 2m R0.079in
< [Coaxial
.‘fs’ — FD-WSG4
#3
8 ft? @ 3< New
> 3 R1mm R
I | s 2m il FD-WV42
@ | Sleeve part cannot be bent.
M6
pme ] 55 FD-P80
B
IS M4,
o —WJI@@II FD-P60
g 5<
(7] :|
25 2m
g #
= — FD-P50
[
2 L3 e 10 FD-P40
s
kel
= 415 im
g - 13 FD-P2

Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100 mm

FD-P80: 400 X 400 mm
the object.

, FD-WG4, FD-WSG4, FD-P60 and FD-P50: 200 X 200 mm

(FD-W8, FD-WT8, FD-WS8 and

)] as

2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber

is cut.

The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-D1 and S-D2

modes.
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FX-303

ORDER GUIDE
Special use fibers (Reflective type) {—W@@W'
Shape of fiber head Sensing range (mm in) (Note 1,2) | Fiber cable |~ Allowable
Type (mm length bending Model No.
H-SP mode EX: Free-cut | radius
£ |W7XH15X D30 ag New
2 =) | 80 2m R25 mm FD-A15
=
=
Top sensing
FD-AFM2
»| e W5 X H20 X D20 3] R25 mm
§ Side sensing 60 2m
° FD-AFM2E
b o W5XH20 X D20
Coaxial - Lens mountable
M4
<]
Coaxial - Lens mountable :| 30 2m New
M3
R25 mm FD-G6
s
‘@ |Coaxial - Lens mountable
2 M3
(0]
o 10 FD-EG1
ey
(=2}
T [Coaxial - Lens mountable New
M3 :| 7 500 mm FD-EG2
R10 mm
Coaxial - Lens mountable R0.39%in New
i 45 FD-EG3
$0.5
e R10 mm
X 2 R03%4n FD-E12
Sleeve part cannot be bent. 1m
8 | © [Coaxial #0.65
S D |— -
5| § 43 12 FD-E22
3 O |sleeve part cannot be bent.
0|«
& 2 500 R25 mm
2 ]2 mm FD-EN500S1
% Sleeve part cannot be bent.
Coaxial
M3 40.8
e o tm FD-ENM1S1
Sleeve part cannot be bent.
4 EY
82 “ W6 X H18 X D14 Eas R10 mm
=5 - [ Jaswn t 2m RO304 FD-L4
= (Convergent point 6)
w =
Contact type - Protective tube
$6 < R40 mm
N 2m . FD-F8Y
D= Note 3 Fiber
> (Note 3) | pys
c
‘@G [Mountable on pipe - Standard | Applicable pipe diameter: Outer dia. $6 to ¢26 3<
<1§ W25 X H13 mm transparent pipe 2m FD-F41
5 XD20| ¢ pyC, fluorine resin, polycardnate, acrylic,
> lass, wall thickness 1 to 3 mm <
) 9 ' FD-F91
= 5m R10 mm
S [Mountable on pipe . f : . H < R0.3%4in
Z |For 1 mm \hick PFA pipe g;:ﬁllcable pipe dlameter.tgl:]tser:rleahtgsfii to 26 FD-F4
W25 X H13 . ! parent pipe 2m
% p20| [ PFA (fluorine resin) or equivalently
transparent pipe, wall thickness 1 mm < FD-F9
5m
New
s 45 1m FD-P81X
X
2 R10 mm
5 1t for sensing minute objects < R0.394in New
§ 25 1m FD-G6X
Coaxial - High precision (Note 3)
Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100 mm (FD-A15, FD-G4, FD-G6X:
200 X 200 mm , FD-AFM2, FD-AFM2E, FD-P81X: 400 X 400 mm ,)] as the object.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber
is cut.
The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-d1 and S-d2
modes.
3) Following is the allowable cutting range from the end that the amplifier is inserted FD-F8Y: 1,000 mm , FD-G6X: 700 mm
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Environment resistant fibers (Reflective type) ,—M@@WJI m
' Sensing range (mm Note 1, 2 Fiber cable | Allowable T
Type Shape(;fn:lber reae g range ( ( ) length bending Model No.
H-SP mode EX: Free-cut | radius
350 °C - Coaxial
el R2Smm | £p.p35-M2
350 °C 2m Fiber
Sleeve 60 mm R25 mm
$2.8 75 FD-H35-M2S6
M6 Sleeve
R10 mm
Mﬂm@ﬂ@ﬂﬂn:n:
R0.394in
200 °C - Coaxial
- | E M6 Im R25 mm
2 |3
@ ;‘# 350 °C Fiber New o
g | § [Sleeve 90 mm R25 mm c
[} e =
£ o= 45 tm Sleeve FD-H35-20S b
S M4 21 R10 mm n
g R0.39%4in K
200°C - Coaxial Ro5 New g
Eamjjm= | 72 tm T | FD-H20-21 &)
M4
130°C v
< R25
LT | 72 2m | FD-H13-FM2
El we im R200 mm
3 e 40 FD-6V
>

Notes: 1) The sensing range is specified for white non-glossy paper [400 X 400 mm ] as the object.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
The sensing range for FX-303 is for H-SP mode. Please contact our office for details on sensing ranges in the S-d1 and S-d2 modes.

The vacuum type fiber must be used with the following products as a set.

FT-J6: Fiber at atmospheric side (one pair set)
FV-BR1: Photo-terminal (one pair set)

Semi-standard fibers (Custom made per order)

The fiber cable length or sleeve length of the standard fibers can be modified at your request. Select the fiber cable length (symbol [X]) or the sleeve length
(symbol [4]) from the table below.

- Correlation between sensing
Type Basic model No. Fiber cable length (Al Sleeve length range attenuation coefficient and
(Unit: m ) (Unit: cm in) fiber cable length
The longer the fiber cable, the shorter the
Standard threaded 3 4 ,5 , )
head (free-cut) FD-FM 10 , 15 , 20 sensing range.
2 (Note), 3 4 1 , 2 . 3 .4 , 1
Wwith sleeve | FD-FM ] -S [&| 5 , 10 , 15 |5 , 6 .7 , 8 , T 10
20 9 , 10 11 12 508
Small diameter 1 , 2 , 3 4 , §§0.u
threaded head with | FD-NFM2-S [4] 5 , 6 7 , 8 e
sleeve (free-cut) 9 , 10 ,11 ;12 ggo"‘
[72] EO."
200°C 392°F heat-resistant | FD-H20-M 2 ,3
350°C heat-resistant | FD-H35-M 3 0 5 10 15 20
—Fiber cable length ¢ (m ft)—»
Note: The standard fiber has a 2 m fiber cable length and a 4 cm or9cm sleeve length.
Accessories (attached with fibers)
Fiber cutter Fiber attachment
*« FX-CT2 * FX-AT2 * FX-AT3 * FX-AT4 ]
(for fixed-length fiber) for $2.2 mm (for 1 mm fiber)
fiber * FX-ATS
(for 1.3 mm fiber)
* FX-AT6
for 1 mm and
$1.3 mm
mixed fiber

Notes: 1) Fiber cutter is not supplied as accessory along with FT-NB8, FT-N8, FD-N8 and FD-N4. Please order it separately.
2) The fiber attachment is not attached with FT-N8/NB8, FT/FD-P80 and FD-N8, The previous FX-AT10 attachment is attached with FD-N4.
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FX-303

SPECIFICATIONS

Refer to p.78 ~ for fiber specifications.

Type

NPN output PNP output

Item Model No.

FX-303 FX-303P

Supply votage

12t0 24 V DC *=10 % Ripple P-P 10 % or less

Power consumption

Normal operation: 960 mW or less (Current consumption 40 mA or less at 24 V supply voltage)
ECO mode: 600 mW or less (Current consumption 25 mA or less at 24 V supply voltage)

Output

PNP open-collector transistor
» Maximum source current: 100 mA (Note 1)
« Applied voltage: 30 V DC or less (between output and + V)
» Residual voltage: 1.5 V or less
[at 100 mA (Note 1) source current]

NPN open-collector transistor
« Maximum sink current: 100 mA (Note 1)
« Applied voltage: 30 V DC or less (between output and 0 V)
« Residual voltage: 1.5 V or less
[at 100 mA (Note 1) sink current]

Utilization category

DC-12 or DC-13

Output operation

Light-ON or Dark-ON, selectable with jog switch

Short-circuit protection

Incorporated

Response time

90 us or less

Operation indicator

Orange LED (lights up when the output is ON))

Stability indicator

Green LED (lights up under stable light received condition or stable dark condition)

MODE indicator

RUN: Green LED, TEACH - ADJ - L/D ON : TIMER - PRO: Yellow LED

Digital display

4 digit red LED display

Sensitivity setting

2-level teaching / Limit teaching / Manual adjustment

Fine sensitivity adjustment function

Incorporated

Interference prevension function

Not incorporated (The communication function is not incorporated) (Note 1)

Timer function

Incorporated with variable ON-delay / OFF-delay / ONE SHOT timer, switchable either effective or ineffective
(Timer period: 0.5 to 500 ms approx.)

Pollution degree

3 (Industrial environment)

Ambient temperature

—10to +55°C

( If 4 to 7 units are connected in cascade: — 10 to + 50 °C
if 8 to 16 units are connected in cascade: —10to + 45 °C

(No dew condensation or icing allowed),

Storage: —20to + 70 °C

Ambient humidity

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

Ambient illuminance

Sunlight: 10,000 ¢x at the light-receiving face, Incandescent light: 3,000 £x at the light-receiving face

EMC

EN 60947-5-2

Voltage withstandability

Environmental resistance

1,000 V AC for one min. between all supply terminals connected together and enclosure

Insulation resistance

20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure

Vibration resistance

10 to 150 Hz frequency, 0.75 mm amplitude in X, Y and Z directions for two hours each

Shock resistance

98 m/s2 acceleration (10 G approx.) in X, Y and Z directions for five times each

Emitting element

Red LED (modulated)

Material

Enclosure: Heat-resistant ABS, Case cover: Polycabonate, Switch: Acrilic

Connecting method

Connector connection

Cable extension

Extension up to total 100 m is possible with 0.3 mmz2, or more, cable.

Weight

20 g approx.

Notes: 1) 50 mA, if five, or more, amplifiers are connected in cascade.
When this sensor used by cascading along with the FX-301/302/311 series, since the communication function is not incorporated, mount identical

models together.

2) The cable for amplifier connection is not supplied as an accessory. Make sure to use the optional quick-connection cable given below.

Main cable (3-core): CN-73-C1 (cable length 1 m
Sub cable (1-core): CN-71-C1 (cable length 1 m
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), CN-73-C2 (cable length 2 m
), CN-71-C2 (cable length 2 m

), CN-73-C5 (cable length 5 m )
), CN-71-C5 (cable length 5 m )



I/O CIRCUIT AND WIRING DIAGRAMS

FX-303

FX-303

I/O circuit diagram

NPN output type

Color code of quick-connection cable

e
|(Brown) + V (Note 1)
l
(Black) Output +_1 12t024vDC

? — ™ +10%
Tr j =z 7 100 mA max. (Note 2)
| (Blue) 0 V (Note 1)

I
Notes: 1) The quick-connection sub cable does not have + V (brown) and
0V (blue).
2) 50 mA max., if five, or more, amplifiers are connected together.

A0

Sensor circuit

Internal circuit «—o— Users’ circuit

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr: NPN output transistor

FX-303P

I/O circuit diagram

PNP output type

Color code of quick-connection cable

| (Brown) + V (Note 1)

»)

4! ‘ K20 | 100 mA max. (Note 2) _,'_l 121024V DC
T 2
' (Black) Output — +10%
o | (Blue) 0V (Note 1)
- |
Notes: 1) The quick-connection sub cable does not have =+ V (brown) and

Internal circuit <—o— Users’ circuit
0V (blue).

2) 50 mA max., if five, or more, amplifiers are connected together.

Sensor circuit

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr : PNP output transistor

Wiring diagram

Color code of quick-connection cable

Brown (Note)

l
Black +_1 12t024vDC

— T +10%

Note: The quick-connection sub cable does not have brown lead wire and
blue lead wire.

Blue (Note)

Terminal arrangement diagram

+V

Digital Setting

Wiring diagram

Color code of quick-connection cable

+l12t024VDC
_ T +10%

Note: The quick-connection sub cable does not have brown lead wire and
blue lead wire.

Brown (Note)

Black

Blue (Note)

Terminal arrangement diagram

+V
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FX-303

SENSING CHARACTERISTICS (TYPICAL)

Please contact our office more details on models the not described below.

Parallel deviation

FT-B8 Thru-beam type FT-FM2 Thru-beam type FT-NFM2 Thru-beam type
400 - -
} : H-SP i 1 : H-SP | t
z ® W =200} L =100 H-SP
£ 30 f = ' : £
E S-62 £ ) £
- \ ' | ) ' -
) | @ )
2 200 ! ' 2 ! | 2
@ ' 1 o] <
z \ S-dl / B 100 ) s-dl 2 50
° Fiber | 2 Fiber | ©
j=2} o j=2
£ 100 / head | £ head 2
g ‘ 4} ﬂt 3 ‘ @! Kﬁ, § -d
T Fiber — Fiber
‘ m head ‘ head ‘ ‘ ._head
0 t } 0 1 } 0] 1
200 100 0 100 200 100 50 0 50 100 20 10 0 10 20
Left «— Center —= Right Left-+«— Center — Right Left«— Center — Right
Operating point (mm in) Operating point £ (mm in) Operating point £ (mm i)
FT-E22 Thru-beam type
40
i PEr=aaN
£ K sz ] \\
- e AN
(4]
S 20
: \ N/
B4 S
o d N .
= Fiber
£ 10 / [s-d1 head
g i
7] 1 -
‘ —F Fiber
o L head
10 5 0 5 10
Left «— Center — Right
Operating point £(mm in)
Sensing fields
FD-B8 Reflective type FD-NFM2  Reflective type FD-E22
200 WHite non- 40 White non-glossy paper H-SP E -
f glossy paper T R[4 f N ;
5 e | = H-SP AL = 10 T B s
150 T 30 Fiber
£ -~ - m L £ ’_k_‘ £
£ H-SP S Fiber | E ] S-d2 Lhead | g S-d2
4 \head | = T ! B 3
8 100{{5a2 S ool ===ed N 8 \ _____
g <t s S-d1 |
5 3 S-d1 2 57 Y V\llhlte non-
- Ry o - S ossy paper
2 gl [5d ~ 2.0 74@% 2 P
$ ) 8 (’B & ! L
Fiber
| 0 ‘ o S ‘ £ 0 ‘ | \head
40 20 0 20 40 1 0 1 2 2 1 0 1 2

Left+— Center — Right
Operating point £ (mm in)
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Left «— Center —= Right
Operating point (mm in)

Left «— Center — Right
Operating point £(mm i)

Setting distance L (mm in) —=

FT-E12 Thru-beam type

)

- - Fiber
& a) head
S-d1 2 ][TL
— Fiber
.__head
1 0 1 2

Left«— Center — Right
Operating point £ (mm in)



FX-303

Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’
or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details
pertaining to operating instructions for the amplifier.

PRECAUTIONS FOR PROPER USE

Amplifier

injury or property damage from dangerous parts of

This product is not a safety sensor. Its use is not
Q intended or designed to protect life and prevent body
machinery. It is a normal object detection sensor.

Part description

MODE indicator / L/D ON (Yellow)

Stability indicator

Operation indicator (Orange) ~ (green) MODE indicator / TIMER (Yellow) Step Description
A ARINET R T o eoon SIPUSH MO0 @ | Set the fiber within the sensing range.
EACJ ] @@@@13 [ﬂ[l]]]u]]ﬂ[n\ Press MODE key to light up MODE indicator / TEACH (yellow).
i Ex 1P

MODE indicator / RUN (Green)
MODE indicator / TEACH (Yellow)
MODE indicator / ADJ (Yellow)

MODE indicator /
PRO (Yellow)

Digital display (Red) Jog switch

Cascading amplifiers

» Make sure that the power supply is off while cascading or
removing the amplifiers.

» Make sure to check the allowable ambient temperature, as it
depends on the number of amplifiers connected in cascade.

*In case two, or more, amplifiers are connected in cascade,
make sure to mount them on a DIN rail.

*When connecting in cascade, mount the amplifiers close to
each other, fitting them between the optional end plates
(MS-DIN-E) mounted at the two ends.

» When the amplifiers move on the DIN rail depending on the
attaching condition, fitting them between the optional end plates
(MS-DIN-E) mounted at the two ends.

» Up to maximum 15 amplifiers can be added (total 16 amplifiers
connected in cascade.)

» When connecting more than two amplifiers in cascade, use the
sub cable (CN-71-C[]) as the quick-connection cable for the
second amplifier onwards.

*When this amplifier used by cascading along with the
FX-301/302/311 series, since the communication function is not
incorporated, mount indentical models together.

» Since this product does not incorporate the interference
prevention function, please install not to be influenced of

Teaching

* The threshold values can be set by 2-level teaching or limit
teaching, when the MODE indicator / TEACH (yellow) lights up.
In case of 2-level teaching

« This is the method of setting the threshold value by teaching two
levels, corresponding to the object present and object absent
conditions. Normally, setting is done by this method.

Press Jog switch in the object present condition.
@) | If the teaching is accepted, the read incident light intensity
blinks in the digital display.

® The MODE indicator / TEACH (yellow) blinks.
Press Jog switch in the object absent condition.

If the teaching is accepted, the read incident light intensity
blinks in the digital display and the threshold value is set at
the mid-value between the incident light intensities in the
object present and the object absent conditions.

After this, the judgment on the stability of sensing is
@ displayed.
In case stable sensing is possible: *
Stability indicator (green) blinks.
In case stable sensing is not possible: * #ird ’ is displayed.
Stability indicator (green) is off.

EEEQ
7]
=2
£

Digital Setting

-
-

J

-
=
=
=
=

Yond  is displayed.

(® | The threshold value is displayed.

® [* """ ’blinks in the digital display.

e

@ The incident light intensity appears in the digital display and | (7
the setting is complete.

et
—
-
=

In case of limit teaching

* This is the method of setting the threshold value by teaching
only the object absent condition (stable incident light condition).
This is used for detection in the presence of a background body
or for detection of small objects.

Step Description

@ Set the fiber within the sensing range.
Press MODE key to light up MODE indicator / TEACH (yellow).

disturbance light, such as other sensors.

Operation procedure

*When MODE key is pressed, the mode changes as per the
diagram below.

Power supply switched on

Press MODE key.

Press Jog switch in the object absent condition.
@ | If the teaching is accepted, the read incident light intensity
blinks in the digital display.

gggg
7]
=3
<

® The MODE indicator / TEACH (yellow) blinks.
Press Jog switch to the * 4’ side or the * — ' side.

If Jog switch is turned to the ‘ + side, * +’ scrolls (twice)
the display from right to left, and the threshold level is shifted
to a value approx. 15 % higher (lower sensitivity) than that
set at @. (Note) This is used in case of reflective type fibers.

@ | If Jog switch is turned to the * —" side, ‘+ " scrolls (twice)
the display from right to left, and the threshold level is shifted

N

RUN PRO to a value approx. 15 % lower (higher sensitivity) than that
Press A Press set at @. (Note) This is used in case of thru-beam type
MODE key y MODE key fibers.
After this, the judgment on whether the set shift amount is
TIMER . X ;

TEAE “:| ® possible or not will be displayed.
Press When the shift is possible: * Jaad ' is displayed. ] N
MODE keyy Press MODE key When the shift is not possible: * ¥4 ' is displayed. T

ADJ |—| LIDON

Press MODE key

Notes: 1) When jog switch is pressed, the setting is confirmed.
2) When MODE key is pressed for 2 sec., or more, the sensor returns
to the RUN mode.
3) Cancellation is possible by pressing MODE key during setting.
4) When Jog switch is turned in the ‘RUN’ mode, the current
threshold value is displayed. And then, the current light intensity
display appears again automatically.

« For details of operation procedure, refer to the ‘SUNX fiber
sensor home page’ (http://www.fiber-sensor.com).

(® | The threshold value is displayed.

@ |*---- 'blinks in the digital display.

The incident light intensity appears in the digital display and
the setting is complete.

{HE

Note: The approx. 15 % amount of shift is the initial value. The amount of
shift can be changed in the PRO mode from approx. 5 to 80 % (5 %
step). Refer to the ‘SUNX fiber sensor home page’ (http://www.fiber-
sensor.com) for details of the setting method.

SUNX) ‘ 141

FIBER SENSORS




4 FX-30
e
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E Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’
or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details
%] PRECAUTIONS FOR PROPER USE pertaining to operating instructions for the amplifier.
e
Ll
m A e
— mplifiers
T p
PRO mode

« Refer to the ‘SUNX fiber sensor home page’ (http://www.fiber-
sensor.com) for details pertaining to the PRO mode’s setting
instructions and procedures.

* PRO settings can be done when MODE indicator / PRO (yellow)
lights up.

Table for PRO mode settings
NAVI mode

= -O. " A Response time

ECO mode

Digital display
setting

PRO2 " ™ Allows selection of different content

to be viewed in the digital display.
-

Digital display
inversion

-
: i LY change Timer setting
This indicates normal sensing 1 "m - Configures timer operation and ™™ ™| Allows the selection of hystere-
(@) operation. ] H \timer period. \sis level.
c u 1 .
c— ] ]
£ 0 Pl :
[ | L )
N ] L TS T———
_ PRO PRO H ] u Shifts the ‘threshold value’ by Permits  selection of stability
[ Allows various detailed settings | s = = : a certain percentage increment indicator  response levels for
= to be configured, such as save | : i during ‘limit teaching’. changes in the range for lighting up.
O) / load and other settings. ] \
~ i
o i
[

mmm AL LD

Sets the viewing orienation o Sets the digital display to turn off
\the digital display. \automatically.

v d
‘.-------------------------------------’

Configures operation of the
timer.

PRO
O mode

L-ON/D-ON

Data bank save

|
|
]
|
|
]
m ™" Loads configuration setting |™™ ™| Saves configuration setting
H from the data bank. into the data bank.
1

S ——

S ’

Ay

|
FX-303(P) cannot be set in the PRO4 mode.
[

Sets output operation either
Light-ON, or Dark-ON.

]

]

]

]

]

]

]

]

] i

] [

i - . " : - : - " "

] Allows basic configuration Forces the numerical value for Allows fine adjustment of the
Al fine adiustment of th information to be set in a single incident light intensity to ‘0’, on ‘threshold value’ to be directly
1 ‘th?ev;f]ollgizjugs ment of the : step, by inputting a 4-digit code. the digital display. performed during RUN mode.

i i x p

" 1 :

- (A : '

: .__-: SeEmmEssssssssssssssEsmEmmmm——] i eycent for data
1 bank information, revert to
| \factory settings.

\)

The ‘threshold value’ is set by
utilizing either ‘2-level teaching’
or ‘limit teaching’.

Notes: 1) Although the response time is '90 s or less’ in all settings, if the
following item is set, the light amount can be changed.

PROES direct code setting table

Display RUN

] About 50 % of | About 80 % of TEACH| ]
ADJ |
Light amount | Usual (standard) the standard the standard — =
2) There is no item to set since the communication function is not 1st figure 2nd figure 3rd figure 4th figure
incorporated in this amplifier. Direct(Light | Hyste- || Direct{L-ON/ Display Direct(Adjust| Timer || Direct| ;-
3) When the code setting function is used, refer to the code setting code |amunt| resis _|[code |D-ON code llock | lock |lcode
table given below. m H-02 m L m I
O |H-SP | (gandarg)|| & |LON| digit O | oN | NON [ £ OFF
{ |H-SP H-03 !/ | L-ON| Percent / | ON |OFF-dela / 1ms
! (large) U ! y !
H-01 Peak -
Z |H-sP (small) ¢ |LOoN| g 2 | ON [ON-delay|| & | 3ms
- H-02 Bottom J
3 | s-d1 (standard) 7 |L-ON hold 7 | ON |oNEsSHOT|| F | 5ms
H-03 o i
Y |sd1 (1arge) Y |p-ON| digit Y | OFF | NON Y | 10ms
5 |sd H-oL 5 |D-oN|Percent|| 5§ | OFF |OFF-delay| 5 | 30ms
(small) y
H-02 Peak
& | sd2 (standard) & [D-oN| |l & | OFF |ON-delay|| & | 50ms
" H-03 " Bottom r "
7582 (1arge) 7 |D-ON| oid /| OFF |oNe-sHOT|| 7 | 100 ms
H-01
8 |s92| gmany | — | — - - | - - & | 300ms
- | - - - | - - - | - - 9 | s00 ms

142 | sung



FX-303 &
- x

O

90}

Z

. The CAD data in the dimensions can be downloaded from the SUNX ‘fiber sensor home page’: http://www.fiber-sensor.com/ L

DIMENSIONS (Unit: mm in) Refer to p.103~ for fiber dimensions. n
o
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FX-303P Amplifier

48.2 12

MODE key

Operation indicator (Orange)

Digital display (Red)

- 3
—
3, 64.5 <3
27.8
0 Communication ~ +— -
‘ window (Note 1)
Beam' <D
emitting part (N1 T k X -
NI | ¢ 305 3 c
-
Beam- P i | ©
receiving part T 7 N
] 135 ‘ 36.5 =
-
width DIN rail o
&

cE=—
Notes: 1) Not used.

2) When cascading multiple amplifiers, or when it moves depending on the
way it is installed on a DIN rail, these end plates ensure that all amplifiers
are mounted together in a secure and fully connected manner. Two pcs.

per set.
CN-73-C1 CN-73-C2 . . CN-71-C1 CN-71-C2 .
CN-73-C5 Main cable (Optional) CN-71-C5 Sub cable (Optional)
L ‘ L
S =Pa
. 14 | 6 - 14 6
2'9*% ‘ # ‘ 2.9# ‘
Nxs=:l '
1 | i Lo |
- 7 |« : o7 e
Tl Ay
72 | 72
e 13.6 | « 136,
* Length (L) * Length (L)
Model No. Length (mm in) Model No. Length (mm in)
CN-73-C1 1,000 39.370 CN-71-C1 1,000 39.370
CN-73-C2 2,000 78.740 CN-71-C2 2,000 78.740
CN-73-C5 5,000 196.850 CN-71-C5 5,000 196.850
MS-DIN-2  amplifier mounting bracket (Optional) MS-DIN-E End plates (Optional)
o216, 2.75
52 — 16 ' i —
‘ v ﬁb ;
ng“‘ﬁm N ] ; 10 T M3 (length 18 mm ) pan head screws
e | [T s
P 3.2»‘ L »‘ ‘+5.2 3}2 f ¥ r«5.6 M3 square nut
35
0.4 2
$1.8 || 2, e
Wil I} =AY
7: 42* 4{?} | ?]FI R —
2-432 27 ‘
holes Material: Polycarbonate

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)
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