FX-311 ...

Manually Set Fiber Sensor

easy

http://www.fiber-sensor.com

*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]

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

Highly sensitive
manual tuning made

* Passed the UL 991 Environment Test ‘

Ce | QN

Conforming to
EMC Directive

UL Recognition

Three light source types are made
available for expanding applications

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-311 series
(Double coupling lens)

b Emitting
; element

A Fiber \ Double coupling lens

The lens concentrates the light, greatly
increasing emitting efficiency.

@ Conventional fiber sensor (No lens)

/

Disperses the light reduces
emitting efficiency.

Stable long-term sensing

In addition to the red LED (four-
chemical emitting element) type, the
blue LED and green LED types are
also available to conform to an even
wider array of applications.

Color combinations that can be discerned during mark sensing
Mark
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12-turn potentiometer with visible indicator

The newly developed four-chemical emitting element that uses the
FX-311 (red LED type) suppresses changes over long periods of time as much as
possible, so that a stable light emitting level is maintained. There is very little
element deterioration so that stable and accurate sensing can be maintained over
long periods.

SUNX)

12-turn potentiometer has been
incorporated for fine adjustments.

It enables very fine differences to be
detected.

Moreover, since the pointer of indicator
has a red backlight, you can confirm
the position at a glance, even in a dark
area.

Indicator

12-turn potentiometer
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Mode can be selected in three steps to suit the application

FX-311

Maintenance made easy with quick-connection cables

The mode select switch can change the mode to one of three modes to suit a
variety of sensing applications.

Long-range mode
(LONG)

Ideal for cases where long-distance sensing is
required (Response time: 2 ms)

Standard mode
(STD)

Used for general sensing
(Response time: 250 us)

High-speed mode
(FAST) (Note)

Ideal for cases where fast sensing is required
(Response time: 150 us)

Reduced intensity mode| Effective for fine detection

(S-D) (Note)

(Response time: 250 us)

Note: High-speed mode is only available for the FX-311B(P) and
FX-311G(P). S-D (reduced intensity) mode is only available with the

FX-311(P).

MOde

selection switch

Rapid blinking ‘assist function’ eases adjustment for optimum sensitivity

Both main and sub units utilize the
same amplifier body. This feature
allows for easy mounting in 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

Main cable

Close mounting is possible for up to four fiber heads

The FX-311 series has a convenient built-in ‘assist function’ which indicates the
optimum sensitivity position by blinking rapidly when optimum sensitivity is
reached. This enables easy and reliable sensitivity adjustment, which is
convenient for a narrow sensing range requiring fine tuning.

*¢In order enable the ‘assist function’, switch the operation selection switch from |L-ON—D-ON—L-ON |.

Find the point ® where the
sensor is switched ON in the
sensing condition.

In the non-sensing condition, turn the
adjuster until ON state again, turn the

adjuster counterclockwise and find
the point(®) where it is switched OFF.

Optimum sensitivity point
located.

Sensing method FSEESTSTTATs]

(beam received)
== condition

Sensing method Non-sensing

(beam not received)
¥ condition

The pointer
blinks once
at poipt ®.

7N

Confrm operation
indicator lights up.

The pointer
blinks faster
at optimum

sensitivity.

Side-by-side connection with the FX-301 series / FX-302(P) is also possible for wire-saving and quick installation

If amplifiers are mounted side-by-side in
cascade, the optical communication
function automatically sets different
emission timing for the amplifiers, when
the power supply is switched on. Up to
four fiber heads can be mounted close
together, without mutual interference.
The FX-301 series units can also be
used in these configurations.

F e,
i -| " .

AT =

OFF-delay timer with selectable timer period

Each sub cable is a single output wire, reducing wiring and simplifying installation.
Quick-connection cables are the same type as used on the FX-301 series /
FX-302(P), facilitating side-by-side connection. Furthermore, the connectors are
sliding type, which allows them to be removed without shifting amplifier positions.
This eliminates the need to provide extra maintenance space around the amplifiers.

Sliding connectors
are easy to insert
and remove

Main cabl
I (

e

LN
Power supply ovl;i‘&m Sub cables are just

SNOTE  wires

AN N 0

single output wires.

Only the interference prevention settings can be transmitted

between this product and digital fiber sensor

FX-301 series and FX-302(P).

Therefore, if both models of amplifiers are mounted in
cascade, make sure to mount identical models together.

SUNX)
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The FX-311 series incorporates an
OFF-delay timer. It is useful when the
connected device has a slow response
time or when small objects are being
sensed and the output signal width is
small. You can select the timer period
not only 40 ms but also 10 ms. It is
also suitable for increased PLC
speeds.
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FX-311

APPLICATIONS

Detecting register marks

White

Yellow _—~

-

=+

ORDER GUIDE

i

Detecting transparent bottles Sensing the presence of a translucent sheet

FD-FM2

FX-311

Reflective tape
RF-12

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

Type

Manually set
PNP output ‘ NPN output

Appearance Model No. | Emitting element Output

FX-311 Red LED

NPN open-collector
FX-311B Blue LED transistor
FX-311G Green LED
FX-311P Red LED

PNP open-collector
FX-311BP Blue LED transistor
FX-311GP Green LED

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

Main cable
Description « CN-73-CJ

Type Model No.
CN-73-C1 Length: 1 m  3.281ft
. | 0.15 mm? 3-core cabtyre cable, with connector on one end
Main cable | CN-73-C2 Length:2m 65621 Cable outer diameter: $3 mm ¢0.118 in
CN-73-C5 Length:5m 16.404 ft
-71- L h: 1 3.281 ft
onereT - i 0.15 mm?2 1-core cabtyre cable, with connector on one end Sub cable
Sub cable | CN-71-C2 Length:2m  6.562 ft Cable outer diameter: ¢3 mm ;50.1 18 in * CN-71-C[]
CN-71-C5 Length: 5 m 16.404 ft >

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

MS-DIN-E

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 |
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FX-311

OPTIONS
Amplifier mounting bracket
Designation Model No. Description * MS-DIN-2
Amplifier mounting MS-DIN-2 | Mounting bracket for amplifier

bracket

Hand-turned knob

T g FX-AJ1 Hand-turned knob allows easy adjustment of sensor sensitivity.
10 sets of 2 communication window seals and 1 connector seal
Communication window seal:
’ . It prevents malfunction due to transmission signal from another
L sl L FX-MB1 amplifier, as well as, prevents effect on another amplifier.

protection seal

Connector seal:
It prevents contact of any metal, etc., with the pins of the quick-
connection cable.

Hand-turned knob attached cover
* FX-AJ1

Fiber sensor amplifier protection seal
* FX-MB1

Communication o
window seal /

Connector seal

SUNX)
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FX-311

LIST OF FIBERS
General purpose fibers [Thru-beam type (one pair set)] F@@W—’ mmnm@@m—\

Type | Shape of fiber head Sensing range (mm in) (Note 1) [ 5onC 1 EAST | Min. sensing object |Fiber cable | Allowable
(mm in) [under the optlmum} length  |bending Model No.
Red LED Blue LED|Green LED| | conditon (Note 2) ‘Feeett | radius
With lens W 19,500 767.715 | 5,400 212,598 | 2,800 110.236 4
14,000 551.180 | 2,700 106.299 | 1,400 55.118 28'0{2"2} o< FT-FM10L
-mzﬂ]ﬂ@@[ﬂﬂ ﬂ”‘@@mjj Not equipped with FAST mode 1,900 74803 1,000 39.370 : biect 10m
S 3,800 149,606 - — | opaque object |32 508 i
S | With lens = 1,600 62.992 400 15.748| 200 7.874 02
o 48398 800 31.496 200 7874] 100 3937 Zg gz mm FT.SFM2L
£ |+ == Not equipped with FAST mode 130 5118| 65 2559 : . m
S 1280 11.024 - _ | opaque object |6.562 ft | Rog mm
2]
o | Lens mountable = 1,100 43.307 20 86611 110 43311 4004 mm 5< RO0.984 in
I M4 530 20.866 10 4331| 55 2165 X -
S —lmmﬂ%mmﬂ— Not equipped with FAST mode 75 2953 4 1575 £0.00160n 2m FT-B8
——1807.087 - _ | opaque object |6.562 ft
1,000 39.37 200 7.874| 100 3937
M4 ) #0.03 mm 3<
'W@Dﬂﬂﬂ@= 480 18.898 100 3937| 50 1969 X S g
nffm Not equipped with FAST mode 0 2756 3 fa7s| £0.00120n - lomGs6f FT-NB8
—11686.614 - _ | opaque object | (Note 3)
Lens mountable Ma R25
mm
i1 ] Rosesin| FT-FM2
Sleeve 90 mm 3.543in M4 Fiber
relfo=e— e Re5mm| FT-FM2S
$0.058 R0.984 in
Sleeve 40 mm 1.575 in 14 780 30.709 150 5906 70 275 - Sleeve
o 400 15.748 75 2953 3 1378 zg'ggg"i; S| Frev2sa
$1.48 Not equipped with FAST mode 40 1575 24 0945 : . 2m | et
40058 4305118 - — | opaque object | 6562 ft | Wk
Lens mountable
| it e FT-T80
R25 mm
$2.5 R0.984 in
$0.008
) > FT-SFM2
2
]
2 700 27.559 140 5512| 66 2598
= M4 i #0.03 mm <
8 m@gm 173 70 2756| 33 1.299 X S | R25mm
2 = Not equipped with FAST mode 40 1575 22 0.866 $0.00121in 2m6.5621t\ py ggy iy FT-N8
1126 4.961 - _ | opaque object | (Note 3)
[ -:m@@ans R25 mm
Rogsein| FT-NFM2
Sleeve 90 mm 3.543 in M3 Fiber FENFM2S
=== =] R25 mm -
5088 r 270 10.630 50 1969 24 0945 40025 mm % | Ro984 in
$0.035 1405512 2% 0984\ 12 0472) Lp'0010in o
Sleeve 40 mm 1.575 in Not equipped with FAST mode 16 0.630 8 0315 . bi Sleeve
M3 149 1.929 - _ | opaque object |6.562 ft
= Ol | FT-NFM2S4
$0.88 R0.394in
$0.035
#1.5
$0.059 R25 mm -
e b R0.984 in FT-SNFM2
Lens mountable 530 20.866 85 3346| 44 1732 4
g M4 230 0,05 £ 16| 2 0866 28'801'2?1 RSmM | FT-R80
ﬁ — Not equipped with FAST mode 28 1102 16 0630 . . M 1 R0.984in
[ 80 3.150 - _ | opaque object |6.562 ft
¢4 $0.157 200078740 | 400 15748| 200 7.874 New
@ 1,000 39.370 200 7.874| 100 3937 28'822"8'21 o< FT.V10
0118 ¥ ) Not equipped with FAST mode 130 5118| 65 2559 : . 2m
= 1350 13.780 - _ | opaque object |6.562 ft
= #15¢ v‘ﬁ°¢25”‘“ 400 15.748 80 3150| 40 1575 52
o 200 7.874 40 1575 20 0787
= (! Not equipped with FAST mode 8 1102| 14 0551 zm. FT-SFM2SV2
g Sleeve part cannot be bent. 70 2.756 - - 6.562 ft R25 mm
(7]
$140.039 42 40079 390 15.354 50 1969| 26 1024 02 mm R0.984 in
@ 180 7.087 25 0984 13 0512 ig 8008 in im FT-V22
Not equipped with FAST mode 16 0630 8 0315 : biect 3.281 ft
Sleeve part cannot be bent. [1 63 2.480 - — | Opaque objec
$1$0.039 175 6.890 28 1102 14 0551
o ) ; 80 3.150 140551 7 0276 s g
(she  eEEiTmmmm S equipped with FAST mode 0 03| 5 0197 2m FT-va1
Sleeve part cannot be bent. | 27 1.063 - - 6.562 ft

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.
2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using
amplifiers other than red LED type.
The optimum condition is the condition when the sensitivity is set so that the output just changes to light incident operation in the object absent
condition.
3) The fiber cutter is not attached with FT-NB8 and FT-N8. Please order it separately.

SUNX)
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LIST OF FIBERS

FX-311

Sharp bending fibers / Flexible fibers [Thru-beam type (one pair set)] Fﬂ@@m—' mmm@@x—\

Shape of fiber head Sensing range (mm in) (Note 1) ;'é%‘G = ig’_\ST Min. sensing object |Fiber cable | Allowable
Type ; under the optimum Y |length bendin Model No.
yp (mm in) p g g
Red LED Blue LED|Green LED| | conditon (Note 2 tFeeait | radius
Wide area sensing = 3,500 137.795 [ 2,400 94.488 [ 1,200 47.244 New
Sensing width 3,500 137.795 | 1,200 47.244| 600 23622| ¢0.3 mm <
32 mm Not equipped with FAST mode 700 27559| 350 13780| $0.012n om |[RTmm FT-WA30
% CN26>(<) in y ] 3,500 137.795 _ _ opaque object 6.562 ft R0.039in
153 Ws? ';‘99, E[??Q (Note 3) '
o WO.197 X127 AD0.787
@ |wid i
= - ZZ:::;EH? o [—50) 555 | 00 23522 9015111 40,25 mm 3¢ Yew
11 mm 1,500 59.055 | 300 11811 160 5906| 0030 5 R1 mm FT-WAS
© | 0.433in o Not equipped with FAST mode 220 8661| 110 4331 : bi m R0.039in
W42 H31 XD135 —————175029.528 . | opaque object |6.562 ft
Easy mour];ing - Top gensin_g = 2,500 98.425 | 400 15.748| 200 7.874 $0.08 mm New
W3 X H8 X D12 W0.118 X H0.315 X D0.472 1,200 47.244 200 7.874| 100 3.937 $0.003 in FT-WZ8H
= 4> Not equipped with FAST mode 140 5512] 70 2756 . .
s 1410 16.142 - — | opaque object
g ﬁ?%’;’%m??;~§L????’B§iﬂ? 1,50059.055 | 240 9449|120 4724 40 05 mm 5 New
3 B ATRATE AT I : 700 27.559 120 47241 60 23621 40 0000 in R1mm FT-WZSE
= ﬁg Not equipped with FAST mode 80 3150 40 1575 : blect 2m 11Ro03in
S [ 12108.268 - _ | opaque object | 5562 ft
[$] - B
@ |Easy mounting - Front sensing 700 27.559 80 3150| 40 1575 New
O [W8.5X Hi2XD3W0.335 X HDJTZ,‘x’DM‘Smg_ggg 40 15751 20 0787 zgggg% FT-WZ8
- Not equipped with FAST mode 25 0984 13 0512 . )
o 120 4.724 - — | opaque object
S | £ [Side-view type with small light 1,700 66.929 | 300 11.811] 160 6.299 New
fe < ’ . <
8 k3 dispersion ¢4 $0.157 700 27.559 150 5.906 80 3.150 igggz’z% R1 mm FT-WKV8
alB f T Not equipped with FAST mode 100 3997 80 2362| [ obiect |6 'g’smg .| lroggsin
c |3 0,118 EET = 1 300 11.811 - - :
<
@ |2 [Long sensing range - With lens r 1,200 47.244 240 9449| 120 4724 0.02 mm Qe
g3 $3 600 23.622 120 4724| 60 2362 io'ooos in R1mm FT-WSSL
et $0.118 | Not equipped with FAST mode 90 3543 40 1575 X biect M 1{R0.039in
§ [wwmL]—— [ D=m— 5105268 - — | opaque object | 6.562 ft
Lens mountable ™m #0.03 mm
nm@n[ﬂ Nﬂ@mﬂ $0.0012 in FT-W8
opaque object
B 570 22.441 90 3543 56 2205 40.05 mm 3, New
o E— $340.118 290 11.417 45 1575 28 1102 ZO 0020 in s~ |[RTmm FT-WS3
= Not equipped with FAST mode 30 1181 20 0787 . I m R0.039in
opaque object
& 100 3.937 - - ﬁ) gs Ject 16.562 ft
$2.5 $0.098 .03 mm
il #0.0012in FT-WS8
opaque object
3 M3 160 6.299 16 0630 10 03%
=2 emermfffin m@@ﬂm.r 5| #0.02mm FT-w4
- P
Ee Not equipped with FAST mode % 0| 3 Ot| $00008in 2m ||[Rfmm
2] I A1 L YRR ! Z| opaque object |6.562 it |\ FT-WS4
: 419008 90 3.543 - —| $0.02mm 5< Jew
= 2 40 1.575 - - ; R1 mm
$ .'a 0.039 Not equipped with FAST mode - - g’oa'OOgSO'l:.ect 2m | R0039in FT-wva2
@ |Sleeve part cannot be bent. ! 15 0.591 - - paqu ] 6.562 ft
Easy mounting - Top sensing= 2,700 106.299 | 560 22.047| 200 7.874
W3 X H8 X D12W0.118 X H0.315 X D0.472 : : 1,400 55.118 280 11.024] 100 3.937 FT-Z8H
o 4. Not equipped with FAST mode 200 7874 65 2559
I 1490 19.291 - -
-GC: Easy mounting - Side sensing= 1,600 62.992 400 15.748| 200 7.874 $0.03 mm
% W3 X H12 X D8 W0.118 X H0.472 X D0.315 800 31.496 200 7.874| 100 3.937 ¢0.001 2in (\ R4 mm FT-Z8E
> - Not equipped with FAST mode 140 5512| 65 2559 X . AN R0.157 in
S 280 11.024 - _ | opaque object |6.562 ft
@ [Easy mounting - Front sensing 800 31.496 120 4724 60 2.362
OC | W85 X H12X D3 W0.335 X H0.472 X DO V8=40015.748 60 2362 30 1.181 FT-Z8
- Not equipped with FAST mode 40 1575 22 0866 -
31405.512 - -
Lens mountable 650 25.591 130 5118 70 2756
320 12.598 65 2559| 35 1378
o | © mffs —— Not equipped with FAST mode 172\ 25 0| o os e v FT-P80
5|8 110 4.331 - - : ; S R4
= |2 0.0016 [0
3 | § |Lens mountable 400 15.748 0 199] 25 1024| O o Ul R0 157 n New
2la - opaque object |6.562 ft
(%} -(mﬂnm@@uunm - 190 7.48 25 0984| 13 0512 FT-P60
Not equipped with FAST mode 18 0.709 8 0315
80 3.15 - -
TN -
100 3.937 : . .
| » ] Not equipped with FAST mode 12 04| 7 027 . 26”2‘ . FT-P40
o 351.378 - - :
o .
e $15 280 11.024 3 1417 20 0.787 0.02 mm
8 $0.059 120 4.724 18 0709| 10 039% ZO 0008 in im | AT FT-P2
T p—— Not equipped with FAST mode 140551 8 0315 X . 3.281 ft | UAkAL
= opague object
g 42 1.654 - — | opaque obj
77} 1 803.15 140551 6 0236 New
: 401.575 70276| 3 0.118 500 mm
I #0.9%° "Not equipped with FAST mode 4 ots7| 2 007 19.685in FT-PS1
17 0.669 — —

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.

2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using

amplifiers other than red

LED type.

The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent condition.
3) The fiber cable length practically limits the sensing range to 3,500 mm 137.795 in long.
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FX-311

LIST OF FIBERS

Special use fibers [Thru-beam type (one pair set)] H@@W—' m@@ﬂ_\

) ; : M LONG M :FAST i ing obj i Allowable
Shape of fiber head Sensing range (mm in) (Note 1) W :STD [J:S-D Min. sensing quect |F|betrhcable bendin:
Type (mm in) under the ophmum} eng ding Model No.
Red LED Blue LED |Green LED|| condition (Note 2) :Freeut | radius
Wide area sensing 3500 137.795 | 2,400 94.488 {1,200 47.244 New
Sensing width 3500137795 [ 1,200 47.244| 600 23622 #0.3 mm R10
c szmm Not equipped with FAST mode 700 27559 | 350 13780| $0.0121in om | [Her FT-A30
. 1 3,500 137.795 - — | opaque object |pg.562 ft | -
8| T iy (Note 3)
8 |Vide area seneing 3500137795 | 600 23622| 300 11811
= © nsing wi © y . : 0.25 mm <
E i 5 5 1,500 59.055 300 11.811] 150 5906 ZO 010 in R10 mm FT-A8
@ © | Not equipped with FAST mode 220 8661| 110 4.331 : biect AN R0.394 in
oy [ —175029.528 - _ | Opaque object |6.562 ft
J\l?;( i?s”i'[?% U = 650 25.591 120 4724] 60 2362 ngioz%\tal:
0.197 X H0.591 X DO.59 330 12.992 60 2362 30 1.181| ¢0.025mm
4> Not equipped with FAST mode 4 1575] 20 0.787| $0.001in - FT-AFM2
& ——11154.528 - — | opaque object 2 R25 mm
t (S sens ical: R0.984 i
< Wg;ﬁfs”;'g% o = 590 23.228 120 4724| 60 2362| Vertical 6.562 ft in
290 11.417 60 2362 30 1.181| $0.45mm FT-AFM2E
m _ m Not equipped with FAST mode 40 1575 20 0787| $0.018in
] N 1100 3.937 - — | opaque object
& %3338
5 =5 T o— FT-K8
T ﬁo'ma = 2,000 78.740 | 400 15745\ 200 78741 40 05 mm B | Ros mm
3 |e . . 1,000 39.370 200 78741 100 3937\ T ooo >
G| 3 [sideview #2 Not equipped with FAST mode 180 5118| 65 2559 #9 in M 1R0.984in
a L0157 [ 135013.780 - _ | opaque object |6.562 ft
z 7 FT-KV8
g 0.118 e —
= [SideviewW2XHIOXD20 500 19.685 80 3150 ~| 40.02 mm s New
A 250 9.843 % 1378 = %0.0008 i om | [l FT-KV1
3 v Not equipped with FAST mode 10 0.39 —| 0 n AN R0394 in
0.079 C—mm=m——— 100 3.937 _ _ | opaque object |6.562 ft
:u'_a Beam diameter: $0.125 mm ¢£§05 in 18 0.709 3 0118 1 0.039
2 $0.010 40.118 10 0.394 20079 - 500 mm g
El—— 2 —{ Not equipped with FAST mode 1009 - 19.685 in FT-E12
O |Sleeve part cannot be bent. 30.118 - —| #002 mm R5 mm
S [Beam diameter: $0.25mm #0010 1n 803.150 1 01| 6 o2 20.0008in R0.197 in
£ . : e opaque object
z $0.016 30.118 50 1.969 702761 3 0118 Im FT-E22
L = - s Not equipped with FAST mode 4 0157 20079 3.281 ft
S |Sleeve part cannot be bent. 15 0.591 - -
Lens mountable 650 25.591 130 5118 64 2520 New
53 320 12.598 64 250| 32 1206 "53'882'8'};] m A FrPsix
2% = Not equipped with FAST mode 5 12| 22 08| 20 bi 3.281 ft | (RUREEgY
2 —— 110 4.331 _ _ | opaque object

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.
2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using
amplifiers other than red LED type.
The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent
condition.
3) The fiber cable length practically limits the sensing range to 3,500 mm 137.795 in long.
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LIST OF FIBERS

FX-311

Environment resistant fibers [Thru-beam type (one pair set)] ’-ﬂl@@ﬂﬁm—' mﬂﬂ@@_

] . : M :LONG M : FAST i i ject | Fiber cabl
T Shape of fiber head Sensing range (mm in) (Note 1)  m'stp O:sD hfjl:desflr;]selno%t(i)rzterﬁt lert:gmcabe Qgggi‘;zle Model No
(i i) Red LED Blue LED|Green LED [condition Note2) ) B3 Fesol |racius '
350 °C 662 °F
Lens mountable R25 mm
550 21.654 100 397| 50 199| 40,04 mm Rogesin| FTH35-M2
. m 280 11.024 0 1969) 25 098 Lo'o046in 2m
350 °C 662 °F Not equipped with FAST mode 35 1378 18 0709 : bi 6.562 ft stmfnibﬁ'ﬁ: )
Sleeve 60 mm 2,362 in M4 [———— 90 3.543 - — | opaque object Seovel | ETH35-M2S6
NCm{fmese—ceomjjur R10 mm - -
$2.1 $0.083 R0.394 in
Allows flexible wiring
+ 200 °C 392 °F im
4 [Lens mountable e | — 310 12.205 4172|2085 4002 mm 3.281 ft FT-H20W-M1
@ 140 5.512 22 0866 11 0433 ' ; R10mm
O ffflpm—> Not equipped with FAST mode 14 0551 7 o0o76| #£9.0008in RO.39%in
5 — 50 1.969 - — | opaque object | 5, FT-H20W-M2
b 6.562 ft -H20W-
200 °C 392 °F 550 21.654 100 3937 50 1.969
Lens mountable =280 11.024 50 1969 25 0984 zggg:grn] im FT-H20-M1
Mﬂ@@%“_ Not equipped with FAST mode 3% 1378 18 0.709 : piect | 3281 ft
~ i pa— 1903543 - — | ©paque objec R25 mm
= L
5 130 °C 266 °F 880 34.646 722835 32 1260) 4006 mm . RO.984in
k) Lens mountable 440 17.323 3% 1417] 16 0.630 #0. . Ea
= M4 n " . $0.0024 in 2m FT-H13-FM2
0] Not equipped with FAST mode 26 1024 10 0.39% .
= s~ 0 s 6 102 - — | opaque object | 6.562 ft
QE) Easy mounting - Rectangular head
= SEMI S2 compliant
s WX XDIBOZT0 0 1 Dt 3,500137.795 | 320 12598| 160 6.9
= X Qe
Llé.l 1,500 59.055 | 160 6299 80 3.150 Zg :nsn; in R25 mm FT-2802Y
= Not equipped with FAST mode 120 4724 60 2362 : bi M | Ro.984in -
s - [T [——————153020.866 - — | opaque object | 6.562 ft
D
o
§ $5.5 3,500137.795 | 160 6.299| 160 6.299
€ $0.217 1,500 59.055 80 3150 80 3150 FT-L8Y
© [ 1——[_— Not equipped with FAST mode 50 1.969| 50 1.969 -
(o) _ _ | #0.08 mm
8] 1530 20.866 50,003 in om | R30mm
Side-view 455 40.217 800 31.496 120 4724 80 3.150 opéque object 6.562 ft | R1.1811in
. B 400 15.748 60 2362 40 1575 (Note 3) FT-v8Y
[*:: Not equipped with FAST mode 35 1378 25 0984
11405512 - -
Lens mountable = 470 18.504 100 3937 46 1.811
: 230 9.055 50 1969 23 0906 ROOMM | ey
€ Not equipped with FAST mode 30 1181 16 0630 0.02 R7.874in
s| M4 ———1803.150 - - 20'000";’2] 1m
8 IWHH!\|I!HH\HW‘uuwumw HH 220 8.661 36 1417 18 0.709 opéque object 3.281 ft
= 100 3.937 18 0.709 9 0354 R30 mm FT-60V
Not equipped with FAST mode 120472 6 0236 R1.181in
[1351.378 - —

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.

2) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using

amplifiers other than red LED type.

The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent condition.
3) The allowable cutting range is 500 mm 19.685 in 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 [A]) from the table below.

Correlation between sensing
range attenuation coefficient and
fiber cable length

The longer the fiber cable, the shorter the

sensing range.

Type Basic model No. Fiber (.:"flble length [& Sleeve length
(Unit: m ft) (Unit: cm in)
Standard threaded 39.843, 4 13.123, 5 16.404, 10 32.808,
head (free-cuty | F 1T M 1549.213, 20 65.617,25 82.021, 30 98.425
) 2 6.562 (Note), 3 9.843, 4 13.123, 5 16.404, | 10.394, 2 0.787, 3 1.181, 4 1575, 5 1.960, 6 2.362,
With sleeve | FT-FM [X]-S [ | 1 5 a5 1540213, 2065 617, 25 82001, 30 9 425 | 72,756, 8.3.15,9 3543, 10 3937, 11 4331, 124724
With large diameter lens | FT-FM L 20 65.617, 30 98.425
Small diameter threaded 10.394, 2 0.787, 3 1.181, 4 1575, 5 1.969, 6 2.362,
head with sleeve (free-cut) FT-NFM2-S &) 72.756,83.15,93.543,103.937, 11 4.331, 12 4.724
FT-WA30-
. FT-A30-
Wide beam FT-WAS- 516.404
FT-A8- (]
200°C 392°F heat-resistant | FT-H20-M 20.079,30.118
350°C 662°F heat-resistant | FT-H35-M 30.118
Chemical-resistant | FT-Z80 []Y 50.197,7 0.276

Note: The standard fiber has a 2 m 6.562 ft fiber cable length and a 4 cm 1.575 in or 9 cm 3.543 in sleeve length.

1.2

—_—
-
o

sensing range
attenuation coefficient

0

5 10
164

15 20 25 30

—Fiber cable length ¢ (mff) —»
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FX-311

LIST OF FIBERS

General purpose fibers [Reflective type] l—m@@_

Shape of fiber head | _Sensing range (mm in) (Note 1,2) @ 159DC B :EAST | Min.sensing object | Fiber cable | Allowable
Type (mm in) atthe maximum J length | bending Model No.
Red LED Blue LED |Green LED|( sensitivity (Note 3) :Freelt | radius
= M 48018898 | 80 3.150] 42 1654 ] -
g _“@?@"‘_ 220 8.661 0 55| 2 087 zg g2 mm < FD-B8
2o Not equipped with FAST mode % 1024| 14 0551 O 2m -
S5 752953 - —| goldwire 6.562 ft
Coaxial
500 mm | R25 mm FD-5
M6 31012205 | 46 1811 2 09| Logomm  |19685f |RO984
e 1 140 5.512 230906 12 0472 00008 in
Not equipped with FAST mode 15 0591 8 0315 gold wire -
——1471.850 - - <
2m FD-FM2
6.562 ft
Sleeve 90 mm 3.543 in ]
i e | FD-FM2s
(fh—— 10. 46 1811| 24 0945 R25 mm -
$2.5 $0.098 0L aaT 010080 B ae| B oup| #002mm R0.984in
Sieeve 40 mm 1575 1n Not equipped with FAST mode 15 0501| 8 o0315| #0-0008in 2m | gleeve
M6 1391535 - —| goldwire 6.562 i | e
qﬂl@@lﬂb::‘ RO39 in FD-FM2S4
%2.5 $0.098
M4 270 10.630 46 1811 24 0945
S S 110 4.331 23 0906 12 0472
Not equipped with FAST mode 15 0591 8 0305 FD-T80
1391535 . =
Small diameter 90 3.543 16 0630] 8 0315
M3 r451_772 8 0815| 4 0157 zg.ggom RSmm | b T40
i Not equipped with FAST mode 5 0197| 2 0.079 S m 1 R0.984in
716 0.630 - —| gold wire 6.562 ft
$3 = 270 10.630 46 1811 24 0945
$0.118 110 4.331 23 0906 12 0472 FD-S80
Not equipped with FAST mode 15 0.591 8 0315 -
1391535 - -
® Ms 260 10.236 46 1811 24 0945
3 120 4.724 230906 12 0472
g i Not equipped with FAST mode 15 0591 8 0305 5< FD-N8
& 1421654 - - ig-ggofgnl om |Re5mm
. | i
752.953 16 0630 8 0315 : 6.562 ft | R0.984in
—a:ll;lfnét@mn_ ra_m 496 § 0315 4 0157| 90w N te 4) _——
Not equipped with FAST mode 5 0197 2 0079
(130512 - Z
Md R25 mm
pilge Ro.ogsin | FD-NFM2
Slee\’(;la490 mm 3.543 in Fiber
_;m@mjj,:‘ R25 mm -
51,48 r 90 3.543 16 0630 8 035 4002 mm cwa | R0.984in FD-NFM25
30,058 451.772 8 035 4 o1z #0emm
Sleeve 40 mm 1.575 in Not equipped with FAST mode 5 0197 20079 #0. - 2m | gleeve
M4 316 0.630 - —| goldwire 6.562 ft | coyppmmn FD-NFM254
=75 R0.3941n )
$0.058
$2.5
$0.098 R25 mm
—_—— R0.984 in FD-SNFM2
185 7.283 32 1260 16 0630 -
| Ms 85 3.346 16 060 8 0315 zg'ggo'gﬂ RSMM | Lp peo
= Not equipped with FAST mode 10 0.3% 5 0197 - 2m | pRoogdin B
u —301.181 Z | gold wire 6.562 ft
$2 $0.079 r 100 3.937 14 0551 7 0276
a5 T “los 451.772 7 0276| 35 0138
2 ﬁg 197 0031] Not equipped with FAST mode 4 0157 - 0.02 - FD-SFM2SV2
> [Sleeve part cannot be bent. | 16 0.630 - - zolooorgrwnn R25 mm
g Small diameter 55 2.165 6 0236 3 0118 old wire 6.562 ft R0.984 in
) $1.5 $0.059 25 0.984 3 0118 - g FD-V41
43 1 i n028| Not equipped with FAST mode - — -
#0118 Sleeve part cannot be bent. [ 9 0.354 - -

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 15.748 X 15.748 in, FD-T40, FD-N4, FD-NFM2, FD-NFM2S, FD-NFM2S4, FD-SNFM2, FD-SFM2SV2 and FD-V41: 200 X 200 mm
7.874 X 7.874 in) 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.

3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing
object size if using amplifiers other than red LED type.
Also, note that the corresponding setting distance is different from the rated sensing distance.

4) The fiber cutter is not attached with FD-N8 and FD-N4. Please order it separately.
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LIST OF FIBERS

Sharp bending fibers / Flexible fibers [Reflective type] ’—Iﬂl@@ﬂ_

q : M LONG M : FAST i i i i
Shape of fiber head | Sensing range (mm in) (Note 1,2) m:stp O:sD Min. sensing object |Fibercabi | Allowable
Type (mm in) atthe maximum J length | bending Model No.
Red LED Blue LED|Green LED|| sensitiity (Note 3) :Freeut | radius
2 |Rectangular yzo,4o5Dis I ) {0 430 (.787 {0 18.898 - - 0.3mm Cvs New
§°> — . C Not equipped withzlg)&osz'laon?gd%to s - - 20'012 n RRJOES% FD-WKZ1
& C— 12510100 0.984 to 3.937 - — | copperwire | 6.562 ft| )
M6 = 190 7.480 23 0906| 14 0551
i ] ol 90 3.543 10433 7 0276 R1 mm FD-W8
Not equipped with FAST mode 8 0315 4 0157 R0.039in
——————1321.260 - -
Sleeve 40 mm 1.575 in Fiber
30 1.181 5 0197 3 0118 R1 mm
M4 =15 0.591 25 0098| 15 0059 R0.039in FD-W44
3@@"‘“@7’;&‘ Not equipped with FAST mode 15 0059 1 0039 Sleeve .
$0.058 (50197 - - R10 mm
g $0.02 mm v R0.394 in
e a $0.0008 in 2m
= -
I gold wire 6.562 ft -
i 190 7.480 23 0906| 14 0551 FD-WT8
90 3.543 110433 7 0276
43 Not equipped with FAST mode 8 0315 40157
$0.118 1321260 - - R1 mm
= — R0.0391n FD-WS8
5
[0
o 30 1.181 5 0197 3 0118
a M3 =15 0.591 25 00%| 15 0059 FD-WT4
S| (e Not equipped with FAST mode 15 0059 1 0039 -
@) [150.197 - -
Small spot for sensing minute objects
c |Coaxial - Lens mountable
o -
9 T e = 65 2.559 M 0433 6 02%|  $0.02 mm v FD-WG4
3 M4 . 32 1.260 5 0197| 3 0118|  46'0008 in o | Remm
& [For sensing minute objects | Not equipped with FAST mode 3 0118 2 0.079 old wire M | Ro.079in
<, |coaxial 110433 - -9 6.562 ft
£ | #340118 FD-WSG4
2 |Glass substrate detection | mm—-———16.5 10 14 0.256 o 0.551 (Convergent point 8 0.315) - —| $1.9mm New
B ~ I 7 to 12 0.276 to 0.472 (Convergent point 8 0.315) - -
= @ W24><ﬁ2,1 Xh?ﬁ Not equipped with FAST mode - —| #0075 0n FD-WL41
D - uxtgrxssr| oo SAIOPS B _ | metal pipe (gray) Y
(2] -_ O
g [Specular object detection 0.6 t0 3.5 0.024 to 0.138 (Convergent point 2 0.079) - - 40.08mm  |g gerg i R0.039 in New
p Wi5X H19 X D3 0.9t02.7 0.035 fo 0.106 (Convergent point 2 0.079) - - $0.003 in ’
o] L 050 Ho72 7071 | Not equipped with FAST mode - - 1 i FD-WL42
2 | WD 8 Cannot use _ _ gold wire
H $2 $0.079 15 0.591 - - New
@ r $0.02 mm 3<
> 3 1 039 70276 - ~| $0.0008in om ||R1mm
3 | ¢0.118 Not equipped with FAST mode - - gold wire 6.562 ft R0.039in FD-WV42
@ | Sleeve part cannot be bent. | Cannot use - - :
= 220 8.661 40 1575 20 0787
M6 100 3.937 20 0787| 10 03% FD-P80
e ol Not equipped with FAST mode 13 052| 7 0276 -
———— 1351.378 - -
kel
s M4,
E = 90 3.543 20 0787 10 03% 3c FD-P60
[ - m— 45 770 10 03%| 5 0197 ;
@ ot equipped wit mode 6 0236 3 0118
o #3 _ _| 40.02mm 6.562 ft
% So118 [ 1160.630 $0.0008 in Rﬂ&fg;m FD-P50
m gold wire AEIAl
= - =361.417 5 0197 3 0118
9 18 0.709 25 0098 15 0.059
5 Not equipped with FAST mode 15 0059 1 00% FD-P40
8 1 60.236 - -
2 415 50 1.969 8 0315 4 0157
] $0.059 250.984 4 0157 2 0079 im
UE) —— Not equipped with FAST mode 25 0098 15 0.059 3.281 ft FD-P2
9 0.354 - —

Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100 mm 3.937 XX 3.937 in (FD-WKZ1, FD-W8, FD-WT8, FD-WS8, and FD-P80:

400 X 400 mm 15.748 X 15.748 in, FD-WG4, FD-WSG4, FD-P60, and FD-P50: 200 X 200 mm 7.874 X 7.874 in, FD-WL41: glass substrate
100 X 100 Xt 2 mm 3.937 X 3.937 X1 0.079 in)] 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.

3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing
object size if using amplifiers other than red LED type.
Also, note that the corresponding setting distance is different from the rated sensing distance. However, with the fixed-focus reflective type, when the
sensitivity is at MAX., it is only possible to detect the minimum size of the sensing object at a distance corresponding to the convergent point.
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FX-311

LIST OF FIBERS

Special use fibers [Reflective type] l—”@@m_

] . x M :LONG M : FAST i i ject | Fiber cabl
Type Shape of fiber head | Sensing range (mmin) (Note 1,2) m:stp 0:sD 'Vg{‘{hze;z';}%srzled lert:;thcabe g\gmizle el Ve
(mmin) Red LED Blue LED|Green LED [sensitivity (Note 3)} :Feeatt | raclius
£ |W7XH15XD30W0.276 X 200 7.874 25 0.984 - $0.02 mm Q, New
8 150 5.906 0591 — : ‘ EsS | R25 mm
s Not equipped with FAST mode - —| #0.0008in 2m |poogsin| FD-A15
= [ 1501969 - gold wire 6.562 ft|
2208661 | 40 1575 18 0709 Qe FD-AFM2
g — 1104.331 2 07| 9 ojor| #Q08Mmm R25 mm
= Not equipped with FAST mode 13 0512 5 0354 #0. Join M 1 R0.984in
1391535 - —| gold wire 6.562 ft FD-AFM2E
=2 W0.197 X H.787 X D0.787
Coaxial - Lens mountable
M[:mmmn_4 = 110 4.331 2 0866| 12 0472 3< FD-G4
- ] 552.165 11 0433 6 0236 2
Coaxial - Lens mountable Not equipped with FAST mode 0.315 4 0157 0.02 m New
M3 1190748 - - $0.02 mm 6.562ft|R25mm | FD-G6
c ¢(id0098 n R0.984 n
S |Coaxial - Lens mountable = 38 1.496 0.236 3 0118 goid wire
K] M3 18 0.709 3 0118 15 0059
S r— e Not equipped with FAST mode 0079 1 0039 FD-EG1
= 160236 - -
<5, |Coaxial - Lens mountable 250.984 5 04197 0.079 New
% M3 m.wz 20079 1 0.039 500 mm FD-EG
1 Not e%u(i)p%)gg with FAST mode 1 0039 - $0.04 mm 19.685 in -EG2
150 - — ’ R10 mm
Coaxial - Lens mountable = 15 0.591 2 0.079 10039 ¢O|£01. 6in R0.394 in New
M3, 80.315 1 0039 — gola wire FD-EG3
m—— Not equipped with FAST mode - - -
130.118 - -
$0.5 $0.020 110.433 20079 10039
— 60.236 1 0.039 — R10 mm FD-E12
¢1.5 $0.059 Not equipped with FAST mode - - R0.394 in -
. |Sleeve part cannot be bent. P 10.039 - im
2 |Coaxial $#0.65 $0.026 45 1.772 0236| 3 0118 3.281 ft
€ r— - 23 0.906 3 0118 15 0059 FD-E22
© $3 ¢0.118 Not equipped with FAST mode 0.079 1 0.039 $0.02 mm -
S [sleeve part cannot be bent. [— 7 0-276 - - ¢0.0008 in
o — — A
9| £ M3 $0540020 FEmS0 0 , | goldwire 500 mm | R25 mm
S| Not equipped with FAST mode - - 19.685 in | R0.984 in FD-EN500S1
T *:E) Sleeve part cannot be bent. | Cannot use - -
8 CoaXilﬁllls $0.8 $0.031 —— oA 3 0l g 00 im
@ - . Not equipped with FAST mode 0.079 1 0‘039 3.281 ft FD-ENM1S1
Sleeve part cannot be bent, |— 6 0.236 - -
(Glass substrate detection R4
SEM';ﬁggm lar! p— O to 20 0 t0 0.787 - —| (LCD glass) RO 1[57;’; FD-L43
0,669 X Hi 142X D0.150 :
2 A 3\‘7;1 Sigs;{‘at;fe;gcg!: —32.5 %06 180.098 100709( Convergent point go.sws)) - - $0.06 mm
© = I 3 to 16 0.118 {0 0.630 (Convergent point 8 0.315 - —
S @ W0945 X HO&27 %0057 | Not equipped with FAST mode - - ¢O-002_4 in FD-L41
[ Cannot use - - gold wire 3<
2 am SPECUIY Object defection | 0.5 to 4 0.020 to 0.157 (Convergent point 2 0.079) - - $0.03 mm 2m
8 @ {W15 X H19 X D3 | 1 to 3.8 0.039 to 0.150 (Convergent point 2 0.079) - - 00012 6.562 ft | [aaldull FD-L42
ho 110,591 X H0.748 X 00.118 | Not equipped with FAST mode - - #0. l=1n R0.3% in
3 Cannot use - - gold wire
x
i W6 X H18 X D14 | IE— 2.5 to 18 0.098 10 0.709 (Convergent point 6 0.236) | 451095 0
" 0709 D0551 | N 4 to 12 0.157 to 0.47/2 (éonverggem ;‘)joimG 0 2306)) 5h #0.02mm FD-L4
S Not equipped with FAST mode 551 ¢O'OO(_)8 in -
1 4.8109.50.189 to 0.374 (Convergent point 6 0.236) — — gold wire
Contact type o P’“‘i%‘v%‘r‘fe
o (Liquid) o mp5e :Fﬁfér‘” FD-F8Y
3 $6 $0.236 . (Note 4) | Ris mm
ﬁ [l ’g"t‘;‘r‘]’é‘:ﬂe OnPIPe | Applicable pipe diameter: Outer dia. ¢6 to $26 mm ¢0.236 to 3< ig‘n FD-F41
Q I3 wos X H13 X D20 ¢ 1:024 in transparent pipe = 5m
o Woa ¥ Hos12 0077 | [PVC, fluorine resin, Polycarbonate, acrylic, glass, wall thickness 1to 3 mm 0.039 to 0.118 in] (Liquid) e 10 FD-F91
= 9 512X DO78T iqui — ;
2| [ Q‘?‘.’Q‘i"l‘;&”;’g’:f‘i’g ™| Applicable pipe diameter: Outer dia. ¢6 to $26 mm ¢0.236 to g2 |WEAlD | Fp-F4
5 I s i3 >p<pD o| ¢1.024 in transparent pipe cm
U083 H512 .00 767 | [PFA (fluorine resin) or equivalently transparent pipe, wall thickness 1 mm 0.039 in] e FD-F9
. e 1857283 3 1260 16 0630 New
o : : 80 3.150 16 0630 & 0315 im FD-P81X
= xﬁﬂm@]ﬂ% Not equipped with FAST mode 10 0.3% 5 0197 0.02 3.281 ft
3 —— 351378 - - ¢o'ooorgm R10 mm
5 Small spot for sensing minute objects 90 3.543 2 0866 12 0472 gold wirem Y R0.394 in New
<
5 i - N 45 1.772 110433 6 0236 FD-G6X
8 |z Not equipped with FAST mode 6 023 4 0157 1m3281ft
Coaxial - Lens mountable 200.787 - - (Note 4)

Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100 mm 3.937 X 3.937 in (FD-G4, FD-G6X and FD-A15: 200 X 200 mm
7.874 X 7.874 in, FD-AFM2, FD-AFM2E and FD-P81X: 400 X 400 mm 15.748 X 15.748 in, FD-L43: glass substrate 76 X 52Xt 1.1 mm
2.992 X 2.047 X1 0.043 in, FD-L41: glass substrate 100 X 100 Xt 2 mm 3.937 XX 3.937 X1 0.079 in)] 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.

3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing

object size if using amplifiers other than red LED type.

Also, note that the corresponding setting distance is different from the rated sensing distance. However, with the fixed-focus reflective type, when the
sensitivity is at MAX., it is only possible to detect the minimum size of the sensing object at a distance corresponding to the convergent point.
4) Following is the allowable cutting range from the end that the ampilifier is inserted FD-F8Y: 1,000 mm 39.370 in, FD-G6X: 700 mm 27.559 in.
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FX-311

LIST OF FIBERS

Environment resistant fibers [Reflective type] l—”‘@@m_

- ; B :LONG Il : FAST i ing obi ‘
Shape of fiber head | _Sensing range (mm in) (Note 1,2) i 120% 5iEAST | Min.sensing object | Fibercatle| Alowable
e (mm in) at the maximum J length  |bending Model No.
Red LED Blue LED|Green LED || sensitvity (Note 3) :Fegait | radius
350 °C 662 °F - Coaxial
M6 R25 mm
s et Roggsin | FD-H35-M2
2m
350 °C 662 °F 27010.630 | 36 1417 20 0787 6.562 ft | o 4 oo,
Sleeve 60 mm 2362 in 140 5.512 18 0709 10 0| #0.02mm Steeve
MBye #2:8 $0.1101n Nt equipped with FAST mode 1204720 7 0276 ¢O|'OO(.38 n ey | FD-H35-M2S6
— 1471850 - —| gold wire R0.394 in
200 °C 392 °F - Coaxial
M6 1m |R25mm
e 11 ] 3,281 ft | Roge4in | FD-H20-M1
350 °C 662 °F 160 6.299 2 0866| 12 0472 Fiber New
. | & |Sleeve 90 mm 3.543 in 80 3.150 110433 6 023 ¢88§Om8T’1 im Rzglsé)vgszl FD-H35-20S
8|8 - Not equipped with FAST mode 7 026 4 of7| ¢ Id wi 3,281 1t | R
2|9 M4 #0.083 in ——1261.024 - —| goldwire R0.394 in
8 | £ [200°C 352 °F - Coaxial 27010630 8 1417[ 20 0787 4000 mm New
|8 |z imm 1405512 1807091 10 03| Eoo08in Tm |R5mMM | Ep b 09
“E’ T [Tva Not equipped with FAST mode 1204721 7 0276 P 3,281 ft| R0.984 in
£ 1471850 - —| goldwire
(<] T -
g :li:?geg-fo/cuz rg}fesg‘?‘egstrate detetion om New
w - -
0to 150 10 0.591 _ -| sooemm |65621t FD-H30-L.32
0to 100 to 0.394 — — ) h R25 mm
’1:50 °g ?56 F-G}fsssubstrate detection | Not equipped with FAST mode — — 4 Ol'dOOO,S in R0.984 in New
ixed-focus reflective 1 2to 6 0.079 to 0.236 _ _ gola wire <
] om FD-H18-L31
6.562 ft
130 °C 266 °F 31012205| 20 0787 20 0787
M6 1405512 1 043| 11 043 Zg'ggo’g"i; R25MM | ED_H13-FM2
{1 Not equipped with FAST mode 7 02760 7 0276 o 2m g0 ggdin
1471850 - — | gold wire 6.562 ft
el ws 165 6.496 % 104 14051 4600 mm
= i 752.953 130512 7 0276 : K 1m | R200mm
3 -
3 Not equipped with FAST mode 9 03541 4 0157 #0.0008 in 3,281 ft| R7.874in FD-6V
> 261.024 - —| goldwire

Notes: 1) The sensing range is specified for white non-glossy paper [400 X 400 mm 15.748 X 15.748 in (FD-H30-L32, FD-H18-L31: glass substrate 50 X 50 mm
1.969 X 1.969 in)] 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.
3) The minimum sensing object size is the value for red LED type at maximum sensitivity. Please contact our office for information on the minimum sensing
object size if using amplifiers other than red LED type. Also, note that the corresponding setting distance is different from the rated sensing distance.

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 [A]) from the table below.

) Correlation between sensing
Type Basic model No. Fiber cable length [A] Sleeve length range attenuation coefficient and
(Unit: m ft) (Unit: cm in) fiber cable length
9
Standard threaded 3 9.843, 4 13.123,5 16.404, The longer the fiber cable, the shorter the
head (free-cut) FD-FM 10 32.808, 15 49.213, 20 65.617 sensing range.
2 6.562 (Note), 3 9.843, 4 13.123, 1 0.394, 2 0.787, 3 1.181, 4 1.575, T 1.2
With sleeve | FD-FM 1] -S [&]| 5 16.404, 10 32.808, 15 49.213, |5 1.969, 6 2.362, 7 2.756, 8 3.15, 10
20 65.617 93.543,10 3.937, 11 4.331, 12 4.724 5
£0.8
Small diameter 10.394, 2 0.787, 3 1.181, 4 1.575, §§06
threaded head with | FD-NFM2-S [A] _ 5 1.969, 6 2.362, 7 2.756, 8 3.15, ;g :
sleeve (free-cut) 9 3.543, 10 3.937, 11 4.331,12 4.724 2 50.4
w ©
200°C 392 heatresistent | FD-H20-M 26.562, 3 9.843 0.2
C 662°F heat-esistant - - 9.843 0 5 10 15 20
R FD-H35-M 3 16.404 32.808 49.213 65.617
Note: The standard fiber has a 2 m 6.562 ft fiber cable length and a 4 cm 1.575 in or 9 cm 3.543 in sleeve length. —Fiber cable length ¢ (m ) —»

Accessories (attached with fibers)

Fiber cutter Fiber attachment
& b *FX-CT2 * FX-AT2 * FX-AT3 * FX-AT4
-, (for fixed-length fiber) (for $2.2mm ) (for 1 mm ¢0.039 in fiber)
$0.087 in fiber * FX-AT5
(for $1.3 mm ¢0.051 in fiber)
* FX-AT6
for ¢1 mm ¢0.039 in and
$1.3mm ¢0.051 in mixed fiber

12-turn potent

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 included with FD-N4.
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FX-311

FIBER OPTIONS
Lens (For thru-beam type fiber)
Designation [Model No. Description
Increases the sensing Sensing range (mm in) [Lens on both sides] (Note 2)
range by 5 times or more.
it no-Model | onG STD SD
_m6(|)etr(1) _ie_n;ggrfcure' FT-B8 3,500 137.759 (Note 3) | 2,500 98.425 1,000 39.370
7610 1662 F FT-FM2 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) 1,300 51.181
) ,55"’ FT-T80 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) 1,300 51.181
Expansion o FT-R80 3,500 137.759 (Note 3) [ 2,300 90.551 800 31.496
lens FX-LE1 /' FT-W8 3,500 137.759 (Note 3) | 2,900 114.173 1,000 39.370
(Note 1) FT-P80 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) 1,100 43.307
,’—‘E“y FT-P60 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) 900 35.433
FT-P81X 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) 1,100 43.307
FT-H35-M2 | 3,500 137.759 (Note 3) | 2,000 78.740 750 29.528
FT-H20W-M1 | 1,600 62.992 (Note 3) | 1,300 51.181 500 19.685
FT-H20W-M2 | 2,600 102.362 1,300 51.181 500 19.685
FT-H20-M1__| 1,600 62.992 (Note 3) | 1,600 62.992 (Note 3) 900 35.433
Tremendously increases  Sensing range (mm in) [Lens on both sides] (Note 2)
the sensing range with Mode
large diameter lenses. Fiber LONG STD S-D
. . FT-B8 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
. * Ambient temperature: FT-FM2 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
2 | super- M —60to +350 °C FT-R80 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
% | expansion —76to +662°F FT-W8 3,500 137.759 (Note 3) | 3,500 137.750 (Note 3) | 3,500 137.759 (Note 3)
g | lens FX-LE2 FT-P80 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
= | (Note 1) FT-P60 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
= FT-P81X 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
3 FT-H35-M2 | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
-g FT-H20W-M1 | 1,600 62.992 (Note 3) | 1,600 62.992 (Note 3) | 1,500 59.055
= FT-H20W-M2 | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 1,500 59.055
z FT-H20-M1__ | 1,600 62.992 (Note 3) | 1,600 62.992 (Note 3) | 1,600 62.992 (Note 3)
2 FT-H13-FM2_| 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3) | 3,500 137.759 (Note 3)
Beam axis is bentby 90 °.  Sensing range (mm in) [Lens on both sides] (Note 2)
ATHSGTRE  pper ™ LONG sTD 5D
— 7610 +572 °F FT-B8 1,100 43.307 530 20.866 186 7.323
P FT-FM2 1,200 47.044 600 23.622 210 8.068
o 55 FT-T80 1,200 47.244 600 23622 210 8.268
Slesiion FX-SV1 ﬂt,(-'/ FT-W8 900 35.433 450 17.717 160 6.299
lens Lo FT-P80 1,200 47.244 600 23.622 210 8.268
T g FT-P60 650 25.501 300 11.811 130 5.118
i FT-P81X 1,200 47.244 600 23.622 200 7.874
FT-H35-M2 550 21.654 280 11.024 90 3543
FT-H20W-M1 310 12.205 140 5512 50 1.969
FT-H20W-M2 310 2205 140 5512 50 1.969
FT-H20-M1 550 21.654 280 11.024 90 3543
Expansion Sensing range increases by §ensing range (mm in) [Lens on both sides] (Note 2)
lens for 15 times or more. Mode
LI FV-LE1 A/ « Ambient temperature: Fiber LONG STD S-D
fiber ﬁ#“ —40to + 120 °C FT-6V 3,500 137.759 (Note 3) 2,700 106.299 940 37.008
(Note 1) —40to + 248 °F FT-60V 2,800 110.236 1,450 57.087 490 19.291

Notes: 1) Be careful when installing the thru-beam type fiber equipped with the expansion lens, as the beam envelope becomes narrow and alignment is difficult. Especially
when installing a fiber with many cores (sharp bending fibers and heat-resistant glass fiber) please be sure to use it only after you have adjusted it sufficiently.
2) The sensing ranges are the values for red LED type amplifier. Please contact our office for details on sensing ranges for other types of amplifiers.
3) The fiber cable length practically limits the sensing range to 3,500 mm 137.795 in long (FT-H20W-M1 and FT-H20-M1: 1,600 mm 62.992 in).

Lens (For reflective type fiber)

Designation |Model No. Description
Pinpoint / Pinpoint spot of $0.5 mm ¢0.020 in. Enables detection of minute objects or small marks.
spotlens | X-MR1 )’f - Distance to focal point: 6 + 1 mm 0.236 -+ 0.039 in
« Applicable fibers: FD-WG4, FD-G4 » Ambient temperature: —40to +70°C —40to + 158 °F
P The spot diameter is adjustable from ¢0.7 to Sensing range (Note 1)
Screw-in__| $2 mm #0.028 to 0.079 in according to how Screw-in depth|Distance to focal point Spot diameter

z | FX-MR2 depth } much the fiber is screwed in. 7 mm 0.276 in |#18.5 mm 0.728 1 approx. | $0.7 mm ¢0.026 in
oom lens - Distance . Applicable fibers: FD-WG4, FD-G4 12mm 0.472 in| 427 mm ;?1 0?3 inapprox.| ¢1.2mm #0.047 in

~ to focal point Spot « Ambient temperature: —40to +70°C — 4010 + 158 °F 14mm0.551n| ¢4Smm 41695 n approx.| $2.0 mm $0.079 in
2 “slldiameter | * Accessory: MS-EX-3 (Mounting bracket)

o Extremely fine spot of ¢0.3 mm ¢0.012 in Sensing range (Note 1)

2| approx. achieved. Fiber Distance to focal point Spot diameter
@ | Finest spot FX-MR3 * Applicable fibers: FD-WG4, FD-G4, FD-EG1, FD-EG3 $0.15mm ¢0.006 in
G |lens FD-EG2, FD-EG3, FD-G6X, FD-G6 FD-EG2 $0.2mm_$0.008in
= » Ambient temperature: — 40 to + 70 °C FD-EG1 $03mm_$0.012in
2 ' 4010 + 158 °F FD-WG4/GA/GEX/GH $05mm $0.0201n
S Distance to - N

L focal point Extremely fine spot of ¢0.1 mm ¢0.040 in Sensing range (Note 1)

. f —l— approx. achieved. Fiber Distance to focal point Spot diameter
Finest spot FX-MR6 Spot diameter + Applicable fibers: FD-WG4, FD-G4, FD-EG1, FD-EG3 7 £ 05mm0.276 = 002000 | $0.1 mm_$0.004 in
lens FD-EG2, FD-EG3, FD-G6X, FD-G6 FD-EG2 7% 05mm * $0.15 mm ¢0.006 in

» Ambient temperature: — 20 to + 60 °C FD-EG1 73 05mm0.276 = $02mm_$0.008 in
—4to +140°F FD-WG4/G4/GEX/G6| 7 + 05mm 0.276 + 00200 | 0.4 mm_40.0161n
FX-MR2 is converted into a side-view type and Sensing range (Note 1)

Zqom Ig—zns i can be mounted in a very small space. Screw-in depth] Distance to focal point Spot diameter
Side-view | |FX-MRS | Distance « Applicable fibers: FD-WG4, FD-G4 8mm 03150 | 13mm 0.512 in approx. | 0.5 mm $0.020 in
type to f°fa' « Ambient temperature: — 40 to + 70 °C 10 mm 0.394 in | 15 mm 0.591 in approx. | $0.8 mm $0.031 in

pomn LN*Spot diameter —40to + 158 °F 14 mm 0.551 in [ 30 mm 1.181 in approx. | #3.0 mm ¢0.118 in

Note: The sensing ranges are the values when used in combination with red LED type amplifier. Please contact our office for details on sensing distances for other types of amplifier.
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FIBER OPTIONS

FX-311

Others
Designation Model No. Description
FTP-500 (0.5 m 1.640 ft) FT-B8 FT-N8
For FT-NB8 FT-P80
FTP-1000 (1 m 3.281 ft) M4 FT-FM2 FT-P60
. thread FT-FM2S FT-H13-FM2
Protective tube FTP-1500 (1.5 m 4.921 ft) FT-FM2S4
For thru-beam
(type fiber ) FTP-N500 (0.5 m 1.640 ft) Fo FT-T80 FT-P40 "
r FT-NFM2 FD-T40 e protective
- o
FTP-N1000 (1 m 3.281 ft) ch?ead $ | FENFM2s FD-P40 L”:ne_‘cg",ff;vf
FTP-N1500 (1.5 m 4.921 fi) % FT-NFM2S4 stainless steel,
FDP-500 (0.5 m 1.640 ft) s | FD-B8 FD-P80 protects the
For = | FD-FM2 FD-H13-FM2 | inner fiber cable
FDP-1000 (1 m 3.281 ft) |Mé £ | FD-FM2S from any
. thread FD-FM2S4 external forces.
Protective tube FDP-1500 (1.5 m 4.921 ft) FD-N8
(For reflective) FD-T80
i FDP-N .5m 1.640 ft -
type fiber 500 (0.5 ) For FDN4
FDP-N1000 (1 m 3.281 ft) | M4 FD-NFM2
thread FD-NFM2S
FDP-N1500 (1.5 m 4.921 fi) FD-NFM2S4

The fiber bender bends the sleeve part of the fiber head at the

iezr T FB-1 proper radius. (Note 1)
Universal sensor MS-AJ1-F Horizontal mounting type | Fiper assemblies
mounting stand MS-AJ2-F Vertical mounting type (For M3, M4 or M6 threaded head fiber)
FX-CT1 The free-cut type fiber can be easily cut. (Note 3)
Fiber cutter The free-cut type fiber can be easily cut.
FX-CT2 [Accessory for the free-cut type fiber. Not attached with the}
FT-N8/NB8 and FD-N8/N4
fFitI)):d:t?:gr:rrLen . FX-AT2 Fixed-length fiber attachment (Attached with fiber)
$2.2 mm ¢0.087 in fiber attachment
ﬁbze‘rze;pt?crq:rgfnT | FX-AT3 Accessory for the fiber. Not attached with the FT-N8/NB8/P80
and FD-N8/P80
1 mm ¢0.039in FX-AT4 #1 mm #0.039 in fiber attachment
fiber attachment (Accessory for the fiber. Not attached with the FD-N4) (Note 2)
Szllesr ggciagi: | FX-AT5 #1.3mm ¢0.051 in fiber attachment (Accessory for the fiber)
:1 g1m$2.83095\1ni:nd FX-AT6 #1 mm ¢0.039 in and ¢1.3 mm ¢0.051 in mixed fiber

mixed fiber attachment

attachment (Accessory for the fiber)

Notes: 1) The end sleeve of the side-view and ultra-small diameter head fibers cannot be bent.
2) The conventional FX-AT10 fiber attachment is attached with the FD-N4.
3) The conventional FX-CT1 fiber cutter is attached with the FT-P80 and FD-P80.,

Fiber attachment

Fiber cutter

Now it’s possible to simultaneously cut two fibers to the same length
Each fiber (with some exceptions) has a newly developed two-in-one fiber attachment (FX-AT3/AT4/AT5/AT6) which enables two fibers to be cut simultaneously
to the same length with the new fiber cutter (FX-CT2). Also, since the fibers can be attached to the amplifier while being fixed in position in the two-in-one fiber
attachment, sensitivity changes resulting from variation in the amount of fiber insertion do not occur.

FX-AT2 FX-AT3

=

]

12-turn poten’

Protective tube

« FB-1

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
360°
rotation

Height
adjustment:
150 mm
5.906 in
approx.

Mounting hole
for M6 screw

360°
rotation

Angle adjustment: & 20°

* MS-AJ2-F .
rotation
Z~ U Height
360° =)} adjustment:
rotation 150 mm
/ L 5.906 in
approx.
Mounting hole
Angle adjustment: = 20° for M6 screw

* FX-CT2

FX-AT4/AT5/AT6
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FX-311

SPECIFICATIONS
Amplifiers
NPN output PNP output
Type
Red LED Blue LED Green LED Red LED Blue LED Green LED
Iltem Model No. FX-311 FX-311B FX-311G FX-311P FX-311BP FX-311GP
Supply voltage 121024V DC £ 10 % Ripple P-P 10 % or less
Power consumption 840 mW or less (Current consumption 35 mA or less at 24 V supply voltage)
NPN open-collector transistor PNP open-collector transistor
« Maximum sink current: 100 mA » Maximum source current: 100 mA
50 mA, if five, or more, amplifiers (50 maA, if five, or more, amplifiers
are connected in cascade are connected in cascade
Output + Applied voltage: 30 V DC or less (between output and 0 V) * Applied voltage: 30 V DC or less (between output and + V)

* Residual voltage: 1.5V or less * Residual voltage: 1.5V or less
at 100 mA sink current at 100 mA source current
50 mA, if five, or more, amplifiers are (50 mA, if five, or more, amplifiers are
connected in cascade connected in cascade

Utilization category

DC-12 or DC-13

Output operation

Selectable either Light-ON or Dark-ON, with selection switch

Short-circuit
protection

Incorporated

Response time

<Blue LED type / Green LED type>
150 us or less (FAST), 250 us or less (STD), 2 ms or less (LONG)
selectable with selection switch

<Red LED type>
250 us or less (STD / S-D), 2 ms or less (LONG)
selectable with selection switch

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)

Sensitivity adjuster

12-turn potentiometer with indicator (Pointer part: red backlight) (Note 1)

Timer function

Incorporated with OFF-delay timer, selectable either effective (approx. 10 ms or 40 ms) or ineffective

Automatic interference prevention function

Incorporated (Up to 4 sets of fiber heads can be mounted close together.) (Note 2)

Pollution degree

3 (Industrial environment)

Ambient temperature

—10to +55°C —14to +131°F
If 4 to 7 units are connected in cascade: —10to +50°C + 14 to + 122 °F, )
if 8 to 16 units are connected in cascade: —10to +45°C + 14to + 113 °F
(No dew condensation or icing allowed),
Storage: —20to +70°C —4to + 158 °F

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 50081-2, EN 50082-2, EN 60947-5-2

Voltage withstandability

Environmental resistance

1,000 V AC for one min. between all supply terminals connected together and enclosure (Note 3)

Insulation resistance

20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure (Note 3)

Vibration resistance

10 to 150 Hz frequency, 0.75 mm 0.03 in 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 (modulated)

Red LED Blue LED Green LED Red LED Blue LED Green LED

Material

Enclosure: Heat-resistant ABS, Case cover: Polycarbonate

Connecting method

Connector (Note 4)

Cable extension

Extension up to total 100 m 328.084 ft is possible with 0.3 mm2, or more, cable

Weight

15 g approx.

Notes: 1) The red backlight of the pointer part lights up more brightly when the power is turned ON and when the sensitivity is adjusted.
2) When the power supply is switched on, the emission timing are automatically set for interference prevention.
3) The voltage withstandability and the insulation resistance values given in the above table are for the amplifier only.
4) 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 3.281 ft), CN-73-C2 (cable length 2 m 6.562 ft), CN-73-C5 (cable length 5 m 16.404 ft)
Sub cable (1-core): CN-71-C1 (cable length 1 m 3.281 ft), CN-71-C2 (cable length 2 m 6.562 ft), CN-71-C5 (cable length 5 m 16.404 ft)
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I/0 CIRCUIT AND WIRING DIAGRAMS

FX-311

NPN output type

I/O circuit diagram

Color code of quick-connection cable

y Y]

|(Brown) + V (Note 1)
l
(Black) Output +_ 12t024VvDC

7 T +10%

1
Tr l *7 | 100 mA max. (Note 2)
| (Blue) 0 V (Note 1)
Notes: 1) The quick-connection sub cable does not have + V (brown) and 0V (blue).

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

Sensor circuit

Internal circuit «—o—= Users’ circuit

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

PNP output type

I/O circuit diagram
Color code of quick-connection cable

| Brown) +V (Note 1)

?::s J ‘ L4
o A Zo
= 100 mA max. (Note 2) +
© —L ! L _12t024VD
5| Tr 5 + 1((J)°/ ¢
@ (Black) Output - - °
3

=D= |(Blue) 0 V (Note 1)

Internal circuit «—o— Users’ circuit

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

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

SUNX)
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Wiring diagram Color code of quick-connection cable

+i12t024VDC
_T +10%

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

Terminal arrangement diagram

Brown (Note)

Black

Blue (Note)

N
i
+V 18|
Output —
ov ==

Wiring diagram Color code of quick-connection cable

+l12:024voc
_T +10%

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

Terminal arrangement diagram

Brown (Note)

Black

Blue (Note)
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FX-311

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.

Mounting
How to mount the amplifier

@ Fit the rear part of the mounting
section of the amplifier on a 35 mm
1.378 in width DIN rail.

@ Press down the front part of the a5 1m 1378 in width DIN rail
mounting section of the amplifier on
the 35 mm 1.378 in width DIN rail.

How to remove the amplifier

@ Push the amplifier forward.
(@ Lift up the front part of the amplifier to
remove it.
Note: Take care that if the front part is lifted up without pushing the amplifier
forward, the hook on the rear portion of the mounting section is likely to
break.

How to connect the fiber cables

(@ Snap the fiber lock lever down.

@ Insert the fiber cables slowly into the
inlets until they stop. (Note 1)

(® Return the fiber lock lever to the
original position, till it stops.

Notes: 1) In case the fiber cables are not inserted to a position where they
stop, the sensing range reduces.

2) With the coaxial reflective type fiber, such as, FD-G4 or FD-FM2,
insert the single-core fiber cable into the beam-emitting inlet and the
multi-core fiber cable into the beam-receiving inlet. If they are
inserted in reverse, the sensing accuracy will deteriorate.

Connection

» Make sure that the power supply is off while connecting or
disconnecting the quick-connection cable.

Connection method

Projection

(@ Holding the connector of the quick-
connection cable, align its projec-
tion with the groove at the top
portion of the amplifier connector.

@ Insert the connector till a click is felt.

Quick-connection cable

Disconnection method

@ Pressing the projection at the top of
the quick-connection cable connector,
pull out the connector.

Note: Take care that it the connector is pulled
out without pressing the projection, the
projection may break. Do not use a quick-
connection cable whose projection has
broken.

Further, do not pull by holding the cable,
as this can cause a cable-break.

Projection

Part description

Sensitivity indicator
(Pointer part: Red backlight)

Stability indicator
(Green)

_—
Operation ﬁﬂ

Sensitivity adjuster

Mode selection switch

indicator ) .
(Orange) Operation selection
- switch
Timer selection switch

SUNX)

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.

35mm 1.378 in

Cascading method 5 :
width DIN rail

(@ Mount the amplifiers, one by one,
on the 35 mm 1.378 in width DIN
rail.

(For details, refer to ‘Mounting’.)

(@ Slide the sub units next to the

main unit, and connect the quick- ;i Sub Sub cable

connection cables. i (CN-71-C0))
® Mount the optional end plates z (optional)

(MS-DIN-E) at both the ends to g7

hold the amplifiers between their “a Siide

flat sides.
(@ Tighten the screws to fix the end
plates (MS-DIN-E).

Main cable
(CN-73-C[J)
(optional)

Dismantling

(1 Loosen the screws of the end
plates (MS-DIN-E).

(@ Remove the end plates (MS-DIN-E). <

(® Slide the sub units and remove
them one by one.
(For details, refer to ‘Mounting’.)

Main cable
(MS-DIN-E)
(optional)

Operation method

» The most suitable sensing mode can be selected according to the
application from LONG (long-range), STD (standard), FAST (high-
speed) or S-D (reduced intensity).

Mode selection switch

Application .eSponse
Red LED type Blue LED type/ i
Green LED type e

Used in case long distance sensing is

LONG : LONG Bl | required. 2ms
STD i STD : However, the response time is longer

s-b FAST than in STD mode.

LONG| (I | LONG[ | ) -
sTD [ STD|Ef | Used for general sensing application. | 250 us
s-DLI' | FasT

- L%"\lrg]: Useq in case high-speed sensing is 150 us
FasT|ON | required.
Since the emitted light amount is
restricted in this mode, it is suitable for
LOS’\T‘g : delicate sensing, such as when the 250
s-plE received light is saturated due to too HS

short a sensing distance or when
detecting translucent objects, etc.

Note: Make sure to carry out sensitivity adjustment after mode setting.
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PRECAUTIONS FOR PROPER USE

FX-311

Amplifiers

Sensitivity adjustment
* Adjust the sensitivity, observing

{t:Lightsup  @: Lights off

Timer function

» This product incorporates OFF-delay timer function. The timer
period can be selected as either 10 ms approx. or 40 ms approx.
with the timer selection switch. Since the output is extended by a
fixed period, it is useful when the connected device has a slow
response time or when small objects are being sensed and the
output signal width is small.

By Sensngcondionf ~ Operation | Operation indicator

the operation indicator (orange).

However, since the condition for Lich L-ON (Light-ON) fos
lighting up of the indicator  Light

depends on the combination of D-ON (Dark-ON) o

the sensing condition and L-ON (Light-ON) Y
selected operation for L/D-ON,  Dark

verify it from the table on the D-ON (Dark-ON) &

right.
* The sensitivity adjuster is a 12-turn potentiometer. The maximum
sensitivity is obtained by turning it fully clockwise.

* The pointer shows the present sensitivity level. Pointer

Assist function

« This product incorporates an ‘assist function’, 4’. 8
which helps to easily search the optimum l
sensitivity position by blinking of the pointer.
In order to make ‘assist function’ effective,
switch the operation selection switch in the
order L-ON (Light-ON) — D-ON (Dark-ON)
— L-ON (Light-ON).
Notes: 1) ‘Assist function’ cannot be used when adjusting sensitivity for moving objects.
2) “Assist function’ turns off automatically once the sensitivity adjustment has been completed.
3) In case ‘assist function’ is not to be used, set the operation selection switch to D-
ON (Dark-ON) and wait for 2 sec., or more, to make ‘assist function’ ineffective.

0 MAX

<Sensitivity indicator>

Sensing method
Step - Operation
Reflective type Thru-beam type

% Make sure that the
operation mode
switch is set to L-ON
(Light-ON).In case
‘assist function’ is to | Turn the sensitivity adjuster

@ be used, switch the | fully counterclockwise.

operation mode | (Minimum sensitivity)

switch in the order
of L-ON (Light-ON)

— D-ON (Dark-ON)

— L-ON (Light-ON).

Sensitivity
indicator

L
()

0 MAX

In the beam received condition,
| slowly turn the adjuster| @ONymmy,
~Ip—] | 40> | clockwise and find the point @ g\

® : -
Beam Beam where the sensor is switched A Mg(

received ON. The pointer blinks once at

the point ® . (Note 1)

In the beam not received
condition, slowly turn the
adjuster further clockwise until
| the sensor goes into the ON OFF
> |-d{D~{ I | state again. Once it is switched |  gmmy,
® on, turn the adjuster I
Beam Beam counterclockwise a little and find | W&
not not the point ® where it is switched | 0  MA ON
received | received | OFF. The pointer blinks twice at
the point ® . (Note 2)
(If the sensor does not go into the)
ON state, MAX is the point ®.

Turn the adjuster towards the )
point @ from the point & slowly. Optimum
The pointer starts blinking when it position
@ approaches A the optimum ®®
sensitivity point and blinks faster
at the optimum sensitivity point for
3 sec. This point is the optimum 0 MAX
sensitivity point. (Note 2)

(®) | Select either L-ON (Light-ON) or D-ON (Dark-ON) according to your application.

received

Notes: 1) When ‘assist function’ is not used, the pointer does not blink.
2) When ‘assist function’ is not used, the middle point of ® and® is
regarded as the optimum sensitivity position.
3) In order to protect the mechanism, the sensitivity adjuster idles when
over turned, which may result in a backlash of 1 to 2 divisions.
4) Depending upon the sensing conditions, stable sensing may be possible
at a position which is slightly shifted from the optimum sensitivity position.
5) Do not move or bend the fiber cable after the sensitivity
adjustment. Detection may become unstable.
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Timer Sensing :

” 1 [ [ Light

selection |Qutput>2ondiion J g

switch operation - Dark

R ON

40|ms g Light-ON J —I_rl_ o

10| _[Ims | £

oFF| N S| on

Dark-ON T Jﬂ_’_ o

I p— — ON

0 ims | S| LiohtON || = = =

10gims | & oF
oFF_ E Dark-ON

(Note)| & T oFF

Timer period T: 10 ms approx. (when set to 10 ms)
40 ms approx. (when set to 40 ms)
Note: The diagram shows the case when 10 ms time period is selected.

Interference prevention function

» This product incorporates an automatic interference prevention
function. If the amplifiers are mounted in cascade, since a
different emission timing is automatically set for up to 4 amplifiers,
up to 4 sets of fiber heads can be mounted close together.
Further, even if the amplifiers are mounted close together along
with digital fiber sensor FX-301 series, FX-302(P), the
interference prevention function works. However, in case both
models of amplifiers are mounted in cascade, mount identical
models together.

Wiring
« Make sure that the power supply is off while wiring and cascading work.
« Verify that the supply voltage variation is within the rating.

« Take care that if a voltage exceeding the rated range is applied, or
if an AC power supply is directly connected, the sensor may get
burnt or damaged.

« If power is supplied from a commercial switching regulator, ensure
that the frame ground (F.G.) terminal of the power supply is
connected to an actual ground.

*In case noise generating equipment (switching regulator, inverter
motor, etc.) is used in the vicinity of this product, connect the
frame ground (F.G.) terminal of the equipment to an actual ground.

«» Take care that short-circuit or wrong wiring of the load may burn
or damage the sensor.

* Do not run the wires together with high-voltage lines or power
lines or put them in the same raceway. This can cause
malfunction due to induction.

» Ensure that an isolation transformer is utilized for the DC power
supply. If an autotransformer is utilized, the main amplifier or
power supply may be damaged.

*Make sure to use the optional quick-connection cable for the
connection of the amplifier. Extension up to total 100 m 328.084 ft
is possible with 0.3 mm2, or more, cable. However, in order to
reduce noise, make the wiring as short as possible.

Others

» Do not use during the initial transient time (0.5 sec. approx.) after
the power supply is switched on.

« Take care that the sensor is not directly exposed to fluorescent
light from a rapid-starter lamp or a high frequency lighting device,
as it may affect the sensing performance.

« This sensor is suitable for indoor use only.

« Avoid dust, dirt, and steam.

« Take care that the product does not come in direct contact with
water, oil, grease, or organic solvents, such as, thinner, etc.

*This sensor cannot be used in an environment containing
inflammable or explosive gases.

» Never disassemble or modify the sensor.
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FX-311

DIMENSIONS (Unit: mm in)

FX-311[]
FX-311JP

Mounting drawing with a hand-turned knob attached cover
FX-AJ1 (Optional)

Amoplifier

Sensitivity adjuster
Timer selection switch
Mode selection switch

Sensitivity indicator
(Pointer part: Red backlight)

Stability indicator

(Green) Operation mode switch
— 1.75
ST

Operation indicator - ¥ { 0.069
(Orange) 0.35

83 sz‘ 0,014

“To5600%) g |
1.008 0315
42,55 ——»6.5¢8.5 |=—
6 0.3

1.675 0.25!

Hand-turned knob
attached cover

% (Optlonal)
3 Hand-turned knob
0.118 ™ 2 539 3 attached cover
10 : Communication 27.8 0.118 (Optional)
0.394 B window fe— 1.094 —m 7
emitti 1 = 0.276
345 T -
1.3

0531 3.950.156
part 0.118 Suitable for 35 mm 1.378 in
width DIN rail
@ 0,
\{ oy

MS-DIN-2 Amplifier mounting bracket (Optional)
. 216,
0.850
5.2 e 16
, 0205 0.630 v
= o TR
0.335 150107 9894
L [ DU [ - T +
0.126 0.205,%2,
0.4 L2 1378
0016 41,87 i""0.078 2
4 g00m T 00797 [}
75 3 [ﬁ': mE
o525 42076580 Q}] 91 !!IJ
f ¥ ©7 T | toose
2-43.2 $0.126 27 .
holes 1.063

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)
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8“'7138; CNT3-C2 Main cable (Optional)
L
i L\a
- —
= ey
0.394 | g
0.236

29 %
0.114

sl
01187 5

» Length (L)

Model No. | Length (mm in)
CN-73-C1 | 1,000 39.370
CN-73-C2 | 2,000 78.740
CN-73-C5 | 5,000 196.850
CN-71-C1 CN-71-C2 :
CN-71-C5 Sub cable (Optional)
]
i =Sy
E_,(_L—f $3 40.118
cable e 10
1 0.3% [
051" 29 0.236
0.114

— [

101

7 e
0.276 3
0.118
Tl 0394 T 72 |
- 136 | 0.283

0.535

» Length (L)

SUNX)

08/2005

Model No. | Length (mm in)
CN-71-C1 | 1,000 39.370
CN-71-C2 | 2,000 78.740
CN-71-C5 | 5,000 196.850
MS-DIN-E End plate (Optional)
i ‘
e —
2.75 M3 (length 18 0.709) pan head screws

3
*0.118

56 M3 square nut

Material: Polycarbonate
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