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In addition to a “four-chemical emitting element” which Adoption of a “double coupling lens” that increases
FA COMPONENTS suppresses changes in the light emitting element over emission efficiency to its maximum limits and greatly
time so that a stable level of light emission can be increases sensing range. Sensing ranges with small
MACHINE ISION maintained over long periods, a “APC (Auto Power diameter fibers and ultra-small diameter fibers, which
Control) circuit” has also been adopted afresh. The light have become very popular due to the miniaturization of
U%%’T'mg emitting amount can be controlled in minute degrees chip components, have been increased by 50 % over
so that even changes occurring over very short periods previous values achieved with other amplifiers.
can be handled, allowing stable sensing performance by onal fi Without |
suppressing deviations in light emitting amounts caused Conventional fiber sensors (Without lens)
by changes in the ambient environment that could not
previously be suppressed.
Selection e Stable sensing comparison ‘.’
Fibers
M Short-term stability
Amplifiers z
3 Disperses the light reduces
£ %ﬁ. emitting efficiency.
FX-500 2 Deviation
FX-100 =
m 2 « Double coupling lens
..5) —
FX-410 4
FX-311 Long-term stability
FX-301-F7/ _ :
FX-301-F Tima ™ . F
FX-301 -
FX-301-HS 4
FX-305 The lens concentrates the light, greatly
Three-chemical emitting element, increasing emitting efficiency.
Without APC
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APPLICATIONS

Detecting the presence or absence of labels
The light-emitting amount selection
function can even stabilize detection

of transparent labels that saturate the
light-receiving level.

Detecting the presence or absence of ICs on a tray
You can set upper and lower limits for
the threshold values using the window
comparator mode and turn ON / OFF
the incident light intensity

Digital Fiber Sensor FX'300 SERIES

Detecting the passage of small objects
The differential sensing mode will only

detect rapid changes in the amount of

light, which makes it

possible for small
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SYSTEMS

If the light receiving level becomes saturated during close-range sensing or when sensing
transparent or minute objects, you can adjust the light emitting amount of the sensor to
stabilize sensing without needing to change the response time. Sensing that previously
required the response time or fibers to be changed can now be set much more easily using
this function.

MEASUREMENT
SENSORS

STATIC ELECTRICITY
PREVENTION
DEVICES

LASER
MARKERS

[Light receiving level saturated]
W Actual digit difference: C

[Stable sensing]
A

Actual digit difference: C’

> PLC

HUMAN MACHINE
INTERFACES

ENERGY CONSUMPTION

VISUALIZATION
COMPONENTS

FA COMPONENTS

Ultra high-speed
35 us response

MACHINE VISION
Large display 9999 | 28 e
Large display with 4 digits (9999). With a greater
difference in digit value than previous models, threshold
values can be set in units of 1 digit up to maximum 9999.
Threshold setting can now be done more easily and
accurately.

UV CURING
Ultra high-speed 35 ps response. Even small objects SYSTEMS
moving at high speeds can be sensed. In addition, at 65
us the FX-301 standard
type and FX-305 high- 2

function type is also N

twice as fast as previous [ o Ny - 35 “S
models. > > \\1 p 2

Ultra high-speed type FX-301-HS
@ (H-SP mode)
FX-410
Standard type FX-301, High-function type FX-305 FX311
@ (H-SP mode) EX-301-F7/
........................... m FX-301-F
> Previous model
@ ............................. GIm

4 times as fast
as before

RUN
TEACH

L/D
TIMER
(PRO

Selection
Guide

Fibers
Fiber
Amplifiers

FX-500
FX-100

2.5 times

Joaon
previous

Jd130
ADJ - = models

(During STDF, LONG and U-LG modes)

¢ Digit difference comparison

G Digit difference between FREsEY and [T

Previous models Fx-305
4000 9999

|
|
e

r

Digit difference: Small

Digit difference: Large
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Simplified systems using

Digital Fiber Sensor FX'300 SERIES

new operating modes

A window comparator mode and
differential sensing mode have
been added. These modes make
it easy to carry out sensing tasks
that previously required multiple
sensors or involved complex
threshold settings.

e Window comparator mode

B e

<Sensing ICs in trays>

Tray absent  IC present  Tray present

orf [T oFF |
Incident
= light
intensity

Upper and lower limits for threshold
values can be set so that the incident light
intensity can turn on and off within those
ranges. Single output is used, so that
only one cable is required, and no PLC
processing is required either.

Equipped with 5 types timers

The FX-305 includes the same ON-delay / OFF-delay / ONE SHOT timer
as the FX-301(-HS), as well as an ON-delay « OFF-delay timer and an
ON-delay * ONE SHOT timer. A wide variety of timer control operations
can be carried out by these fiber sensors alone.

Timer period

Output 1: 0.5 to 9,999 ms (variable)

Output 2: 0.5 to 500 ms (variable)

Even beginners can quickly learn how to use the MODE NAVI

o Differential sensing mode

ENE
» »
B B

<Sensing of tiny moving objects>
)

&
‘ #
@&

Lower light amounts due to dust

Z —+Because sensing is not possible at normal

§ sensitivity settings, sensitivity must be reset.

c

- - \
< |

k=, < -~

€ . !

3 “=?’ I‘ 'l

2 -

2 ON o

Sensing of only sudden changes in light amounts
—Only the target objects are sensed.
No need to reset the sensitivity.

For LON
Beam-
received
Sensing Beam-
condition interrupted
*********** ON
T1e—t]
ON-delay OFF
ON
T -~ | T1
OFF-delay OFF
—————————————————————— ON
JHJH T [
ONE SHOT OFF
I
[ 2
ON-delay * :|
OFF-delay OFF
I A ON
ON-del i ‘_'|:|T2
-delay *
ONE SHOT OFF

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

RUN—

This is the sensin? mode.
Incident light level'is displayed
ADJ in the digital display.

RUN TEACH—
(W N | This mode is for setting
ADJ the threshold value.

R ADJ—

TEACH In this mode, the threshold
alue, once set, may be

LURE | fine-tuned.

RUN
TEACH

TEACH
ADJ

Easy confirming of threshold value settings

The threshold value can be confirmed by turning the jog

switch even during RUN mode.

Jog switch is turned
Right: Output 2 for

Left: FX-301(-HS)
Output 1 for FX-305
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RUN y.™ -
nnoi

)L/ D ON—
fma] [his mode allows the selection

of output operation as either
IPRO] Light-ON or Dark-ON.

)] TIMER—
This mode permits the
JLHER choice of using or not
[PRO| using the timer.
PRO—
This mode allows the selection of further
advanced functions, such as the copying of
PRO | individual settings and the memory functions.

FX-301 g FX-301-HS gFX-305

L/D
TIMER

L/D
TIMER

The threshold value is displayed

FX-305
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Digital Fiber Sensor FX'300 SERIES

The use of only two switches makes for very simple operations ~~ LURuBLEE  SEECAE
Only two switches, the large - . LASER
jog switch and the large MODE ® Large MODE key Lzl ) el SENSORS

key, are required for operation.
You can operate it simply by
the 3 steps shown on the right.

PHOTOELECTRIC
SENSORS

MICRO
PHOTOELECTRIC
SENSORS

AREA
SENSORS
bl Pressing the switch selects [l i el ic=shole LIGHT CURTAINS /
W from side to sid W switch th
orcances i operaing ;.?o";v:'n:mzstz,ﬁe il e o
s bt Ll selected R LT selected setting “PRESSURE/
- - = = " " 0] " FLOW
A quick-connection cable saves wiring and An optical communication function allows up to *16 sensors %
work-hours to be adjusted simultaneously BEIEEE  rroxuy
One unit can be used as either a main unit or sub unlt The optical communication function allows the data that is PARTICULAR
The amplifier unit can be used as either a main unit currently set to be copied and saved all at once for all amplifiers USE SENSORS
: ; P connected together from the right side. This greatly reduces SENSOR
?hr eas?gg-gg-lli;lrg Isofr?f? gt]trrzt?gr? w_l_shZ)rnt]a:\irs]yarrng sz;:ttl)nt?nli? troublesome setup tasks and makes setup much smoother. In OPTIONS
functions are distinguished only by the proper use of the :ﬁ](zzorg’ :;c::lijr?lesome adjustment operations at times such as \?\;:\IQE%AVING
main cable and the sub cable. sensors%an a?so be (EYEYEY al “ UNITS
Moreover, inventory management and maintenance is od out easi | f | WIRE-SAVING
simplified. carried out easily , ; | SYSTEMS
and data can also be ; | J 1Ll
. L copied and stored Single copy&save operatlon for all ampllfers L gEﬁggESMENT
Identical part numb_ers eliminate using the optical -3 J J jl JF J ! li Jl J ! ] !n ; ! R
the need for costly inventory communication 4} |5 | B DREVENTBN
management labor function. DEVICES
LASER
* Use the optical communication function for only the same types of sensors. Furthermore, MARKERS
the FX-301-HS is not equipped with optical communication function capability. bLC
Settings can be entered directly using numerical input ELMuleIe(IS
........................................................................... HUMAN MACHINE
Every function can be directly set merely by the input INTERFACES
Sub cable of a four digit code (numbers) from the code table. This \EHNERGVCONSUMPT‘ON
i i SUALIZATION
convenient feature is easy to set up. In the event that CONPONENTS
settings are accidentally changed at the operating site, COMPONENTS
merely entering the correct code can restore the original FACOMPONENT
Main cable (4-00) settings. This results in easy and quick maintenance. w&lm@mm
FX-305 I:CN'M-CD First digit: Settings for response time and hysteresis
Sub cable (2-core) - " UV CURING
CN-72-Co Second digit: Settings for L/D ON and display mode SYSTEMS

LiD HPUSH

TIMER
= G ,i.'llll .

+ a@l- - CANCEL

Main cable (3-core)

FX-301(-HS) 73 Main cabl

FX-301B/G/H|:CN 73-Co ain cable
Sub cable (1-core)

AR Fourth digit: Timer period settings

Third digit: Settings for Adjust lock and timer

Communication unit improves equipment starting up and maintenance FX-301|FX-305 [

.......................................................................................................................................................... ——

External input unit for digital sensor  LR&%sVd  Upper communication unit for digital sensor EISRCIUMELE]
mplifiers

Teaching and changing settings can be performed We now offer remote maintenance for digital sensors!

by using the PLC and touch panel. The communication unit enables inputs to the digital fiber FX-500
Various settings and switching of up to 16 units of sensors (such as teaching and data bank switching) to EX-100

digital fiber sensors can be accomplished at once be carried out via a PLC or a personal computer, and m
without operating the actual sensors themselves, but also allows confirming of the incident light intensity an

via external signals, such as the PLC, touch panel, and output status for the fiber sensors. This greatly improves FX-410

push buttons. workability during equipment starting up and maintenance EX-311

<Main functions> . <Communicable commands> FX-301(P EX-301-F7

o L ) ‘\t FX-305P
+ Sensor incident light intensity

+ Sensor settings verification
+ Sensor output status
+ Threshold value settings, etc.

 Batch teaching

» Key lock setting

« Batch loading / saving of
the data bank

PLC f

Compatible with all PLCs equipped
with RS-485 compatible units

Refer to our website for details \
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Digital Fiber Sensor FX-300 series
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Amplifiers ‘ Quick-connection cable is not supplied with the amplifier. Please order it separately.
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Quick-connection cables

Type Appearance Model No. | Emitting element Output
Type| Model No. Length
FX-301 NPN open-collector transistor
Red LED CN-73-C1 1m 3.281 ft
FX-301P PNP open-collector transistor 7‘,67
(]
)
FX-301B NPN open-collector transistor 2 CN-73-C2 2m 6.562 ft
[
Blue LED °
g ©
= FX-301BP PNP open-collector transistor =
el
s CN-73-C5 | 5m 16.404 ft
% FX-301G NPN open-collector transistor
Green LED
FX-301GP PNP open-collector transistor
CN-71-C1 1m3.281ft
FX-301H NPN open-collector transistor 0
<]
Infrared LED °
FX-301HP PNP open-collector transistor @ CN-71-C2 2m6.562 ft
3
3 2
2 FX-301-HS NPN open-collector transistor @
Q
w
£ o Red LED CN-71-C5 | 5m 16.404 ft
T é FX-301P-HS PNP open-collector transistor
@ | CN-74-C1 | 1m3.281it
3
N3
FX-305 NPN open-collector transistor 2 CN-74-C2 2m6.562 ft
® 8
£ §
S = CN-74-C5 5m 16.404 ft
B Red LED
>
z @ | CN-72-C1 | 1m3281ft
2 Q
T @
Q5
FX-305P PNP open-collector transistor 2 CN-72-C2 2m6.562 ft
8
S
n CN-72-C5 5m 16.404 ft
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Digital Fiber Sensor FX-300 series

Il ORDER GUIDE

IBER

F
SENSORS

Quick-connection cables AR RS
For FX-301(-HS)/B/G/H ‘ Quick-connection cable is not supplied with the amplifier. Please order it separately. ‘

PHOTO-
ELECTRIC
SENSORS

Main cable T
Type Model No. Description « CN-73-Co % BT ¢
SENSORS
CN-73-C1 Length: 1 m 3.281 ft ) > AREA
Main cable 0.2 mm2 3-core cabtyre cable, with connector SENSORS
(3-core) CN-73-C2 Length: 2 m 6.562 ft | on one end e
Cable outer diameter: 3.3 mm 0.130 in CURTANS
CN-73-C5 Length: 5 m 16.404 ft AL
CN-71-C1 Length: 1 m 3.281 ft ] PRESSURE/
Sub cable 0.2 mm? 1-core cabtyre cable, with connector SENSORS
(1-core) CN-71-C2 Length: 2 m 6.562 ft | on one end e
Cable outer diameter: 3.3 mm ©0.130 in PROXIMITY
CN-71-C5 Length: 5 m 16.404 ft SENSORS
PARTICULAR
SENSORS
SENSOR
OPTIONS
For FX-305 ‘ Quick-connection cable is not supplied with the amplifier. Please order it separately. ‘ EVE%:%EMNG
Main cable —
Type Model No. Description « CN-74-Co HRESime
MEASURE-
CN-74-C1 Length: 1 m 3.287 ft MENT
Main cable 0.2 mm? 4-core cabtyre cable, with connector SENSORS
(4-core) CN-74-C2 Length: 2 m 6.562 ft | on one end SC
Cable outer diameter: 3.3 mm 0.130 in PREVENTION
CN-74-C5 Length: 5 m 16.404 t DEVICES
CN-72-C1 Length: 1 m 3.281 ft ) LseR
Suly @l 0.2 mm? 2-core cabtyre cable, with connector
CN-72-C2 Length: 2 m 6.562 ft | on one end
(2-core) ; . ; PLC
Cable outer diameter: 3.3 mm ¢0.130 in « CN-72-C
CN-72-C5 Length: 5 m 16.404 ft O -
HUMAN
MACHINE
INTERFACES
ENERGY
CONSUMPTION
VISUALIZATION
CONPONENTS
Sowponewts
End plates ‘ End plates are not supplied with the amplifier. Please order them separately when the amplifiers are mounted in cascade. !
MACHINE
$85ks
Appearance Model No. Description —_—
uv
SiSTEs
When cascading multiple amplifiers, or when it —
moves depending on the way it is installed on a
DIN rail, these end plates clamp amplifiers into
MS-DIN-E place on both sides. Make sure to use end plates
when cascading multiple amplifiers together.
Two pcs. per set
Selection
uide
[l OPTIONS e
Fiber.
Amplifiers
Amplifier mounting bracket -
Designation Model No. Description « MS-DIN-2 FX-500
FX-100
Amplifier ) . m
mounting bracket MS-DIN-2 Mounting bracket for amplifier
- . FX-410
10 sets of 2 communication window seals and 1 connector seal
Communication window seal: FX-311
) - It prevents malfunction due to transmission signal from another BAE
Flrzteécat‘ir:rﬁ)“sfclaearl FX-MB1 amplifier, as well as, prevents effect on another amplifier. Eﬁg}ﬁ”
p Connector seal:
It prevents contact of any metal, etc., with the pins of the quick-
connection cable. Fiber amplifier protection seal

Note: Fiber amplifier protection seals are supplied with the FX-301(P) and FX-305(P). « EX-MB1

Communication
window seal

Connector seal
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[l LIST OF FIBERS

Digital Fiber Sensor FX-300 series

FX-301 / FX-305 (Red LED type) sensing range (Note 1)

Thru-beam type (one pair set) FM@@WWH MM@@MD—\

Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
FX-301(-HS): S-D, H-SP (Note 1), FAST, STD, LONG (no STDF or U-LG mode)

Sensing range (mm in) (Note 2)
Model No. Red LED Dimensions
U-LG LONG STDF STD FAST H-SP S-D
FT-140 19,600 771.654 (Note 3)| 19,600 771.654 (Note 3)| 19,600 771.654 (Note 3)| 16,000 629.921| 16,000 629.921| 8,700 342.520| 8,700 342.520 P.51
FT-30 450 17.717 310 12.205 210 8.268 150 5.906 110 4.331 60 2.362 60 2.362 P.51
FT-31 440 17.323 290 11.417 200 7.874 142 5591 105  4.134 58 2283 49  1.929| P.51
FT-31S 440 17.323 290 11.417 200 7.874 140 5512 100 3.937 55 2.165 49 1.929| P.51
FT-31W 300 11.811 230 9.055 130 5.118 100 3.937 65 2.559 30 1.181 30 1.181 P.51
FT-40 1,300 51.181 900 35.433 600 23.622 450 17.717 330 12.992 180 7.087 180 7.087 P.51
FT-42 1,100 43.307 800 31.496 550 21.654 400 15.748 285 11.220 160 6.299 150 5.906 P.51
FT-42S 1,100 43.307 800 31.496 550 21.654 400 15.748 285 11.220 160 6.299 150 5.906 P.51
FT-42W 1,000 39.370 710 27.953 460 18.110 330 12.992 240 9.449 130 5.118 130 5.118 P.51
FT-43 1,900 74.803] 1,400 55.118 800 31.496 610 24.016 440 17.323 240 9.449 250 9.843 P.51
FT-45X 1,600 62.992 (Note 3)| 1,100 43.307 780 30.709 570 22.441 410 16.142 230 9.055 230 9.055| P.52
FT-A11 3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)|3,600 141.732 (Note 3)| 2,700 106.299| 1,800 70.866| 1,100 43.307| 1,000 39.370 P.52
FT-A11W 3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)|3,600 141.732 (Note 3)| 3,100 122.047| 2,300 90.551| 1,200 47.244| 1,200 47.244 P.52
FT-A32 3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)|3,600 141.732 (Note 3)|3,600 141.732 (Note 3)|3,600 141.732 (Note 3)| 2,900 114.173| 2,900 114.173 P.52
FT-A32W 3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)|3,600 141.732 (Note 3)|3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)| 2,000 78.740| 2,100 82.677 P.52
FT-ALO05 760 29.921 680 26.772 340 13.386 330 12.992 230 9.055 130 5.118 130 5.118 R*52
FT-E13 20 0.787 13  0.512 9 0.354 6 0.236 5 0.197 2 0.079 2 0.079 P.52
FT-E23 95 3.740 65 2.559 42 1.654 31 1.220 22 0.866 12 0472 12 0472 P.52
FT-H13-FM2 1,200 47.244 880 34.646 550 21.654 440 17.323 300 11.811 150 5.906 155 6.102 P.52
FT-H20-J20-S (Note 4) 530 20.866 390 15.354 225 8.858 200 7.874 140 5512 60 2.362 60 2.362 P.53
FT-H20-J30-S (Note 4) 530 20.866 390 15.354 225 8.858 200 7.874 140 5512 60 2.362 60 2.362 P.53
FT-H20-J50-S (Note 4) 530 20.866 390 15.354 225 8.858 200 7.874 140 5512 60 2.362 60 2.362 P.53
FT-H20-M1 750 29.528 550 21.654 320 12.598 280 11.024 200 7.874 85 3.346 90 3.543 P.53
FT-H20-VJ50-S (Note 4) 840 33.071 550 21.654 370 14.567 280 11.024 200 7.874 90 3.543 90 3.543 P.53
FT-H20-VJ80-S (Note 4) 840 33.071 550 21.654 370 14.567 280 11.024 200 7.874 90 3.543 90 3.543 P.53
FT-H20W-M1 420 16.535 310 12.205 180 7.087 140 5.512 100 3.937 40 1.575 50 1.969 P.53
FT-H30-M1V-S (Note 5) 350 13.78 250 9.843 150 5.906 125  4.921 90 3.543 50 1.969 40 1.575 P.53
FT-H35-M2 750 29.528 550 21.654 330 12.992 280 11.024 200 7.874 85 3.346 90 3.543 P.53
FT-H35-M2S6 750 29.528 550 21.654 330 12.992 280 11.024 200 7.874 85 3.346 90 3.543| P.53
FT-HL80Y 3,500 137.795 (Note 3)| 3,500 137.795 (Note 3)| 1,800 70.866| 1,350 53.150 900 35.433 450 17.717 480 18.898 P.53
FT-KS40 3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)|3,600 141.732 (Note 3)| 2,700 106.299| 1,900 74.803| 1,000 39.370 850 33.465 P.54
FT-KV26 800 31.496 710 27.953 340 13.386 310 12.205 20 0.787 120 4.724 120 4.724 P.54
FT-KV40 3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)| 3,200 125.984| 2,500 98.425| 1,800 70.866| 1,000 39.370| 1,000 39.370 P.54
FT-KV40W 3,600 141.732 (Note 3)| 3,600 141.732 (Note 3)| 3,200 125.984| 2,000 78.740| 1,400 55.118 790 31.102 810 31.890 P.54
FT-L80Y 3,500 137.795| 3,500 137.795| 2,000 78.740| 1,500 59.055| 1,000 39.370 500 19.685 530 20.866 P.54

Notes: 1) Please contact our office about the sensing ranges for FX-301-HS in H-SP mode.
2) Note 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 fiber cable length practically limits the sensing range.
4) Heat-resistant joint fibers and ordinary-temperature fibers (FT-42) are sold as a set.

5) Sold as a set comprising vacuum type fiber + photo-terminal (FV-BR1) + fiber at atmospheric side (FT-J8).
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I LIST OF FIBERS

Digital Fiber Sensor FX-300 series

FX-301 / FX-305 (Red LED type) sensing range (Note 1)

Thru-beam type (one pair set) ’—ﬂ@DmmH lﬂmﬂl!@@!i—\

Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
FX-301(-HS): S-D, H-SP (Note 1), FAST, STD, LONG (no STDF or U-LG mode)

Sensing range (mm in) (Note 2)

Model No. Red LED Dimensions
U-LG LONG STDF STD FAST H-SP S-D
FT-R31 340 13.386 290 11.417 150  5.906 130 5.118 95  3.740 49  1.929 49 1.929| P.54
FT-R40 1,000 39.370 710 27.953 470 18.504 330 12.992 240 9.449 130 5.118 130 5.118| P.54
FT-R41W 1,000 39.370 710 27.953 460 18.110 330 12.992 240  9.449 130 5.118 130 5.118| P.54
FT-R42W 2,800 110.236| 1,600 62.992 890 35.039 770 30.315 560 22.047 310 12.205 320 12.598| P.54
FT-R43 1,000 39.370 710 27.953 450 17.717 290 11.417 210 8.268 110 4.331 110 4.331| P.54
FT-R44Y 1,000 39.370 710 27.958 450 17.717 290 11.417 210 8.268 110  4.330 110 4.330| P.55
FT-R60Y 2,650 104.330| 1,800 70.866| 1,200 47.244 830 32.677 610 24.016 335 13.189 350 13.780| P.55
FT-S11 100 3.937 80 3.150 50 1.969 31 1.220 22 0.866 13 0512 14 0.551| P.55
FT-S20 450 17.717 310 12.205 210 8.268 150  5.906 110 4.331 60 2.362 60 2362 P.55
FT-S21 440 17.323 290 11.417 200 7.874 142 5.591 105 4.134 58 2.283 49 1.929| P.55
FT-S21W 300 11.811 230  9.055 130 5.118 100 3.937 65 2.559 30 1.181 30 1.181] P.55
FT-S30 1,300 51.181 900 35.433 600 23.622 450 17.717 330 12.992 180 7.087 180 7.087| P.55
FT-S31W 1,000 39.370 710 27.953 460 18.110 330 12.992 240  9.449 130 5.118 130 5.118| P.55
FT-S32 3,600 141.732| 2,400 94.488| 1,500 59.055| 1,100 43.307 840 33.071 460 18.110 510 20.079| P.55
FT-v23 590 23.228 380 14.961 270 10.630 170  6.693 125 4.921 60 2.362 63 2480 P.55
FT-V24W 120 4.724 90 3.543 55 2.165 40 1.575 30 1.181 13 0512 15 0.591| P.56
FT-V25 310 12.205 200 7.874 130 5.118 90 3.543 60 2.362 35 1.378 35 1.378] P.56
FT-V30 620 24.409 420 16.535 270 10.630 200 7.874 140 5512 70 2.756 70 2.756| P.56
FT-V40 3,600 141.732 (Note 3)|3,600 141.732 (Note 3)] 1,600 62.992| 1,700 66.929| 1,200 47.244 680 26.772 690 27.165| P.56
FT-V80Y 1,000 39.370 800 31.496 500 19.685 400 15.748 280 11.024 120 4.724 140 5512 P.56
FT-Z20HBW 400 15.748 290 11.417 160  6.299 130 5.118 90 3.543 50 1.969 50 1.969| P.56
FT-Z20W 830 32.677 570 22.441 370 14.567 250 9.843 180 7.087 90 3.543 90 3.543| P.56
FT-Z30 2,600 102.362| 1,900 74.803| 1,100 43.307 850 33.465 620 24.409 330 12.992 340 13.386| P.56
FT-Z30E 3,600 141.732 (Note 3)| 3,100 122.047| 2,100 82.677| 1,600 62.992| 1,100 43.307 650 25.591 670 26.378| P.56
FT-Z30EW 3,600 141.732 (Note 3)| 2,700 106.299| 1,400 55.118| 1,200 47.244 900 35.433 500 19.685 500 19.685| P.57
FT-Z30H 3,600 141.732 (Note 3)| 3,100 122.047| 2,200 86.614| 1,600 62.992| 1,100 43.307 650 25.591 670 26.378| P.57
FT-Z30HW 3,600 141.732 (Note 3)| 3,100 122.047| 2,200 86.614| 1,500 59.055| 1,000 39.370 590 23.228 610 24.016| P.57
FT-Z30W 2,000 78.740| 1,400 55.118 890 35.039 640 25.197 460 18.110 250 9.843 260 10.236| P.57
FT-Z40HBW 1,000 39.370 710 27.953 460 18.110 330 12.992 240  9.449 130 5.118 130 5.118| P.57
FT-Z40W 1,900 74.803| 1,300 51.181 900 35.433 630 24.803 460 18.110 240 9.449 260 10.236| P.57
FT-Z802Y 3,500 137.795| 3,500 137.795| 3,000 118.110| 1,500 59.055| 1,000 39.370 500 19.685 530 20.866| P.57

Notes: 1) Please contact our office about the sensing ranges for FX-301-HS in H-SP mode.
2) Note 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 fiber cable length practically limits the sensing range.
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[l LIST OF FIBERS

Digital Fiber Sensor FX-300 series

LASER .
sensors  FX-301/ FX-305 (Red LED type) sensing range (Note 1) The FX-305 and FX-301(-HS) have different sensing modes.

oHOTO . FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)

ELECTRC Retroreflective type ,—m@@mm — 0 [ﬂ] FX-301(-HS): S-D, H-SP (Note 1), FAST, STD, LONG (no STDF or U-LG mode)

ENSOR

HeRO Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.

ELECTRIC R N
SENSORS Sensing range (mm in) (Note 2, 3)
s REA Model No. Red LED Dimensions
— U-LG LONG STDF STD FAST H-SP S-D
WIS FR-KZ22E 15403700591 fo 14.567| 15t03300.591 t0 12,992 1510240 0,591 {0 9449| 1510210 0.591108.268| 1510170 0590106693 15t080 0.591103.150 15t090 0591103543 P.58
COMPONENTS
esse;  FR-KZ50E 20103500.787 to 13.780| 20t0.3000.787 to 11.811| 20t0 250 0.787 to 9.843| 200200 0.787to 7.874| 2010200 0.787 to 7.874| 2010200 0.787 10 7.874| 20t 200 0.787t07.874| P.58
SENSORS  FR-KZ50H 20103500787 10 13.780| 20103000787 to 11.811| 200250 0.787 10 9.843| 2010200 0.787 10 7.874| 200200 0.787107.874| 2010200 0.787107.874| 2010200 0.787107874| ~ P.58
INDUCTIVE
P§E,§é%'£§ FR-Z50HW 100 to 920 3.937 to 36.220]100 to 810:3.937 to 31.890{100 to 660 3.937 to 25.984 (100 to 580 3.937 to 22.835(100 to 490 3.937 to 19.291100 o 340 3.937 to 13.385(100 to 270 3.937 to 10.630 P.58
T PARTIULR Notes: 1) Please contact our office about the sensing ranges for FX-301-HS in H-SP mode.
2) Note that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.

SENSORS The sensing range of FR-KZ22E is specified for the attached reflector. The sensing range of FR-KZ50E and FR-KZ50H is specified for the attached

SENSOR reflector RF-003. The sensing range of FR-Z50HW is specified for the RF-13.

OPTIONS 3) The sensing range is the possible setting range for the attached reflector. The fiber can detect an object less than setting range for the reflector. However,

SHRLE note that if there are any white or highly-reflective surfaces near the fiber head, reflected incident light may affect the fiber head. If this occurs, adjust the
W\RE-SAL\J\’/J#(SS threshold value of the amplifier unit before use.
WIRE-SAVING
SYSTENS
weasure:  Sensing range when using in combination with FR-Z50HW reflector (Optional)
MENT
% The sensing ranges are the value for red LED types.
SREBITON Sensing range (mm in)
DEVICES
'\I/Teflector FX-301/ 305 FX-301-HS
LASE odel No.
MARKERS U-LG LONG STDF STD FAST S-D H-SP H-SP
RF-230 10010 7,500 3.937 10295.276{ 100 to 3,200 3.937 0 125.984 100 to 2,900 3.937 o 114.173| 100 to 2,000 3.937 to 78.7401 100 to 1,600 3.937 t0 62.992{ 100 o 1,000 3.937 to 39.370{100 to 900 3.937 to 35.433|100 to 700 3.937 to 27.559
PLC
RF-220 10010 2,400 3.937 to 94.488{ 100 to 2,400 3.937 to 94.488 | 100 to 1,900 3.937 to 74.803 | 100 to 1,300 3.937 t0 51181 100 to 1,000 3.937 t0 39.3701{ 100 to 600 3.937 to 23.622 {100 to 570 3.937 to 22.441{100 to 350 3.937 to 13.780
HUMAN
\Nryré\%gg RF-210 100t02,100 3.937 t0 82.677{1001t0 1,700 3.937 t0 66.929| 100 to 1,300 3.937 t0 51.181| 10010910 3.937 10 35.827| 10010710 3.937 10 27.953| 100 0 460 3.937 to 18.110{100 to 440 3.937 to 17.323
teeY  Note: The sensing range is the possible setting range for the reflector. The fiber can detect an object less than setting range for the reflector. However, note that if
\C,%ﬁimﬂgm there are any white or highly-reflective surfaces near the fiber head, reflected incident light may affect the fiber head. If this occurs, adjust the threshold value
_ COMPONENTS of the amplifier unit before use.
FA
CONPONENTS
MACHINE .
syusion FX-301/FX-305 (Red LED type) sensing range (Note 1) The FX-305 and FX-301(-HS) have different sensing modes.
— . FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
crie  Reflective type ’—ﬂl@@lﬂ. FX-301(-HS): S-D, H-SP (Note 1), FAST, STD, LONG (no STDF or U-LG mode)
SYSTEMS
Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.
Sensing range (mm in) (Note 2, 3) / Description
Model No. Red LED Dimensions
U-LG LONG STDF STD FAST H-SP S-D
Selecon ~ FD-30 170 6.693 110 4.331 70 2.756 50  1.969 40  1.575 20 0.787 18  0.709| P.59
Guide
Fibers FD-31 150 5.906 95 3.740 63 2480 45 1.772 35 1.378 17  0.669 16 0.630 P.59
FD-31W 60 2.362 40 1575 30 1.181 20 0.787 15 0.591 8 0315 10 0.394| P.59
mplifiers
FD-32G 210 8.268 120 4.724 100 3.937 60 2.362 42 1.654 20 0.787 20 0.787 P.59
Fx-500 FD-32GX 240 9.449 140 5512 100 3.937 70 2.756 50 1.969 25 0.984 25 0.984 P.59
FX-100 FD-40 170 6.693 110 4.331 70 2.756 50 1.969 40 1.575 20 0.787 18 0.709 P.59
m FD-41 150 5.906 95 3.740 63 2480 45 1772 35 1.378 17  0.669 16 0.630 P.59
FX-410  FD-41S 150  5.906 95 3.740 63 2.480 45 1.772 35 1.378 17  0.669 16 0.630| P.59
FX-311  FD-41SW 60 2.362 40 1575 30 1.181 20 0787 15 0.591 8 0315 10 0394 P.59
FX-301-F7/

FX-301F  FD-41W 300 11.811 220 8.661 140 5512 95 3.740 70 2.756 35 1.378 40 1.575 P.59
FD-42G 210 8.268 120 4.724 100 3.937 60 2.362 42  1.654 20 0.787 20 0.787 P.60
FD-42GW 160 6.299 85 3.346 70 2.756 35 1.378 25 0.984 13 0.512 14 0.551 P.60
FD-60 500 19.685 350 13.780 240 9.449 160 6.299 130 5.118 70 2.756 70 2.756 P.60
FD-61 440 17.323 320 12.598 205 8.071 145 5.709 105 4.134 65 2.559 60 2.362 P.60
FD-61G 460 18.110 200 7.874 210 8.268 90 3.543 65 2.559 35 1.378 40 1.575 P.60
FD-61S 440 17.323 320 12.598 205 8.071 145 5.709 105 4.134 60 2.362 60 2.362 P.60

Notes: 1) Please contact our office about the sensing ranges for FX-301-HS in H-SP mode.
2) Note 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 sensing range is specified for white non-glossy paper.
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I LIST OF FIBERS

Digital Fiber Sensor FX-300 series

§Eors
FX-301/ FX-305 (Red LED type) sensing range (Note 1) The FX-305 and FX-301(-HS) have different sensing modes. SENeoRs
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
Reflective type ,—mﬂ@@m_ FX-301(-HS): S-D, H-SP (Note 1), FAST, STD, LONG (no STDF or U-LG mode) EE%%
Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber. W
Sensing range (mm in) (Note 2, 3) / Description SERSORS
Model No. Red LED Dimensions ~ AREA o
U-LG LONG STDF STD FAST H-SP S-D —
FD-61W 300 11.811] 220 8661 140 5512 95  3.740 70 2756 35 1378 40 1575 P.60 Em:;’m
FD-62 690 27.165| 480 18.898| 310 12205 220 8.661 160 6.299 85 3.346 90 3.543| P.60 PRESSURE |
FD-64X 270 10.630| 200 7.874 100 3.937 85 3.346 60 2.362 35 1378 35 1.378| P61 SENSORS
FD-A16 230 9.055| 200 7.874 150 5.906 150 5.906 100 3.937 45 1772 50 1.969| P.61 gﬁ%
FD-AL11 360 14.173| 250 9.843| 160 6299 110 4.331 80 3.150 40 1575 40 1575 P61 PARTCUR
FD-E13 15  0.591 11 0433 7 0276 6 0.236 4 0157 2 0.079 2 0079 P61 SENSORS
FD-E23 65 2.559 45 1772 28 1.102 19 0.748 14 0551 7 0276 7 0276 P.61 SR
FD-EG30 60 2.362 45 1772 25 0.984 19 0.748 14 0.551 7 0276 7 0276 P61 e
FD-EG30S 60 2.362 45 1772 25  0.984 19 0.748 14 0.551 7 0276 7 0276| P.62 s
FD-EG31 20 0787 15 0.591 9 0354 8 0315 5 0197 25 0.098 3 0118 P.62 HRESime
FD-F4 Applicable _pipe digmeter: Quter dia. 26 to 26 mm 20.236 t(_) 21.024 in transparent pipe P 62 MEQ?T
[PFA (fluorine resin) or equivalently transparent pipe, wall thickness 1 mm 0.039 in] SENSORS
B o Sty e et oo, s o el e 2 0,039 1 0148 ]
FD-F41Y ﬂ_4 mm 20.157 in form Protgctive tube: f!uorinel regin, length 500 mm 1.9.685 ir_1 (cuttable) P 62 WSREKRERS
Liquid surface not contacted: Beam received, Liquid surface contacted: Beam interrupted
FD-F8Y Pl PLC
Applicable pipe diameter: Outer dia. 28 mm 20.315 in or more transparent pipe
(When used with the tying bands: 28 to 880 mm 20.315 to #3.150 in) ot
FD-FA93 [PFA (fluorine resin), including translucent] P.62 INTERFACES
Liquid absent: Beam received, Liquid present: Beam interrupted Egﬁg%pﬂw
FD-H13-FM2 410 16.142| 310 12205 200 7.874| 140 5512| 100 3.937 55 2165 47 1.850| P.63 PO
FD-H18-L31 0t0200100.787 | 0to 15010 0.591 | 0t0 10010 0.394 | 0t0 10010 0.394 [1t080.039100.315] Cannotuse |2t060079100.236| P.63 L—
FD-H20-21 300 11.811 270 10.630 150 5.906 140 5.512 100 3.937 351.378 47 1.850| P.63 WACHNE
FD-H20-M1 300 11.811 270 10.630 150 5.906 140 5.512 100 3.937 351.378 47 1.850| P.63 Ssreus
FD-H25-L43 (Note 5)] 31028 0.118101.102| 3t0 25 0.118 t0 0.984| 410230.157 t0 0.906| 4t0200.118100.787| 4t019.0.118t0 0.748| 410 160.118100.630| 41016 0.118t00.630|  P.63 éé?%s
FD-H25-L45 (Note 5)| 5t0420.197 to 1654| 6t0410.236 10 1614 61040 0.236 10 1575| 710380276 10 1.496 P.63
FD-H30-KZ1V-S (Note 5,6) |20t03000.787 to 1811|200 200 0.787 to 7.874| 20 to 150 0.787 to 5.906| 25 t0 130 0.984 0 5.118| 30 t0 100 1.181 10 3.937| ~ Cannot use Cannot use P.64
FD-H30-L32 01020010 0.787|0to 15 0 to 0.591|0 to 10 0 to 0.394 |0 to 10 0 to 0.394{11080.039100.315| Cannotuse |2t060.079100236| P.64
FD-H30-L32V-S (Note 5,6) |0 to 11 0 to 0.433| 0to 8 0 to 0.315[1.5t060.059 10 0.236|1.5t0 5005910 0.197|2t0 4 0.079t0 0.157| ~ Cannot use Cannot use P.64
FD-H35-20S 190 7.480 160 6.299 803.150 80 3.150 57 2.244 200.787 261024 P64 Cuge
FD-H35-M2 300 11.811 270 10.630 150 5.906 140 5512 100 3.937 351.378 471850 P64
FD-H35-M2S6 300 11.811 270 10.630 150 5.906 140 5.512 100 3.937 351.378 47 1.850| P.64 Ampier
FD-HF40Y @4 mm ¢0.157 in form  Protective tube: fluorine resin, length:500 mm 19.685 in (allowable cutting) P64 R
(Note 4) Liquid surface not contacted: Beam received, Liquid surface contacted: Beam interrupted FX-500
FD-L10 (Note 5) |0t04.70100.185| 0t04.50100.177| 0t0 4.50100.177| 0to40t00.157| 0t0 3.8 010 0.150| 0t0 3.50100.138| 0t0 3.5 010 0.138| ~ P.65 FX-100
FD-L11 (Note 5) 0t090t00.354| 0to80t00315| 0to80t00.315| 0to70t00.906| 0to70t00276| 0to60t00.236| 0to60t00.236| P.65 m
FD-L12W (Note 5) | 0.5 to 9 00200034| 0.5 to 8 0019100515| 1 to 6.5 00910025/ 1t0 5.5 0009000217 1 t0 50089000197 P.65 Fx-410
FD-L20H 11029003910 1.142| 2 to 23 0079100906 3 to 17 0.118100669| 4 to 14 0.157100551| 4.5 to 11 0177100433 5 to 8.5 019100.335| 4.8 t0 9.5 018810 0374|  P.65 %
FD-L21 (Note 5) | 2to 190079100748| 2to 18 0079100709 2 to 16 0079100743 3to 160118000630 3 to 150118000591 4 to 11 0.157100433| 5to 11019710043 P.65 2.l L
FD-L21W (Note 5) |30 14.50.118100571| 3 to 14 0.118100551| 4 to 14 015700551| 6 to 12 0236000472| 7 to 12 0276100472 P.65
FD-L22A (Note 5) | 0t0260101.024| 0t0230100.906| 0to 23010 0.906| 0to230100.906| 0to 19010 0.748| 1to 17 003900669| 1to 17 0039100669 P.65

Notes: 1) Please contact our office about the sensing ranges for FX-301-HS in H-SP mode.
2) Note 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 sensing range of reflective type is the value for white non-glossy paper (as for FD-H30-L32 and FD-H18-L31 50 x 50 mm 1.969 x 1.969 in glass

substrate).

4) Liquid inflow prevention joint, protective tube extension joint, fiber mounting joint are available. Please refer to p.38 for details.
5) The sensing range is specified for transparent glass 100 x 100 x t0.7 mm 3.937 x 3.937 x 10.028 in (FD-L21 and FD-L21W: t2 mm t0.079 in) [FD-L10:

silicon wafers 100 x 100 mm 3.937 x 3.937 in].
6) Sold as a set comprising vacuum type fiber + photo-terminal (FV-BR1) + fiber at atmospheric side (FT-J8).
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[l LIST OF FIBERS

Digital Fiber Sensor FX-300 series

FX-301 / FX-305 (Red LED type) sensing range (Note 1)

i pe

Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.

Reflective type

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
FX-301(-HS): S-D, H-SP (Note 1), FAST, STD, LONG (no STDF or U-LG mode)

Sensing range (mm in) (Note 2, 3) / Description

Model No. Red LED Dimensions
U-LG LONG STDF STD FAST H-SP S-D
FD-L23 (Note 4) 0to300t01.181] 0t0 30010 1.181| 0to 300t 1.181| 0to 300039101181| 1to 280039101102 2to 27 00791010683 2 to 27 0079101063| P.65
FD-L30A (Note 4) | 0to 500t0 1.969| 0to430t0o17.441| 0to400to 1.575| 0to370t01.457| 0to320t01.260| 0to260to 1.024| 0 to 260 to 1.024 P.65
FD-L31A (Note 4) | 4t03301013.110| 4to 33015700129 5to 3200 1.260| 5to 320.197101.260| 5to 320.197101259| 6 to 180236100709 6 to 18 0.236100.709 P.65
FD-L32H (Note 4) [ 0to 600t02.362| 0to500to1.969| 0 to 360 to 0.984|15 to 35 0.591101.378| 16 to 29 0.630to 1.142 P.66
FD-R31G 160 6.299 92 3622 75 2953 44 1732 32  1.260 17 0.669 17  0.669 P.66
FD-R32EG 60 2.362 45 1.772 25 0.984 19 0.748 13 0.512 7 0.276 7 0.276 P.66
FD-R33EG 17 0.669 15 0.591 8 0.315 6 0.236 4 0.157 2 0.079 2 0.079 P.66
FD-R34EG 51 2.008 38 1.496 21 0.827 16  0.630 11 0433 6 0.236 6 0.236 P.66
FD-R41 230 9.055 150 5.906 100 3.937 70 2.756 50 1.969 28 1.102 28 1.102 P.66
FD-R60 310 12.205 240 9.449 170 6.693 120 4.724 90 3.543 45 1.772 45 1772 P.66
FD-R61Y 350 13.780 230 9.055 160 6.299 110 4.330 80 3.150 45 1772 45 1772 P.66
FD-S21 80 3.150 50 1.969 40 1.575 25 0.984 19 0.748 9 0.354 9 0.354 P.66
FD-S30 170  6.693 110 4.331 70 2.756 50 1.969 40 1575 20 0.787 18  0.709| P.67
FD-S31 150 5.906 95 3.740 63 2.480 45 1.772 35 1.378 17  0.669 16 0.630| P.67
FD-S32 440 17.323 270 10.630 200 7.874 140 5512 100 3.937 55 2.165 55 2.165| P.67
FD-S32wW 300 11.811 220 8.661 140 5512 95 3.740 70 2.756 35 1.378 40 1.575 P.67
FD-S33GW 160  6.299 85 3.346 70 2.756 35 1.378 25 0.984 13 0512 14 0551 P.67
FD-S60Y 410 16.142 360 14.173 250 9.843 170 6.693 120 4.724 65 2.559 70 2.756 P.67
FD-V30 80 3.150 45  1.772 30 1.181 20 0.787 15 0.591 6 01236 7 0276| P.67
FD-V30W 25 0.984 15 0.591 10 0.394 7 0.276 5 0.197 P.67
FD-V50 170 6.693 100 3.937 55 2.165 45 1772 32 1.260 15 0.591 16 0.630 P.68
FD-Z20HBW 1 to 700039102756 1 to 70 0.039102.756| 1 to 32.2 0.039t01.268| 2 to 30 0.079101.181|2.5 to 20 0.0981t00.787| 3 to 10 0.118100.3%| 3 to 10 0.118100.394 P.68
FD-Z20W 11087 0039103425) 1t059009102323] 2to 390079101535 3 to 27 0.118101.063| 3 to 19 0.118100.748 P.68
FD-Z40HBW 350 13.780|0.5t02300.0209.055(1 to 160 0.039t06.299|1 to 100 0.039103.937| 1 to 70 0.039t02.756| 1 to 40 0.039t01575| 1 to 40 0.039t0 1.575 P.68
FD-Z40W 270 10.630 180 7.087 120 4.724| 11to 87 0039103425 1 to 63 0.039102480(2.5 to 32 0.098 10 1.260| 2.5 to 32 0.098 {0 1.260 P.68
FD-Z50HW 10 to 870 0.39%41034252|10 to 540 0.3941021.260{10 to 400 0.3%1015.748 [10 to 250 0.393 10 9.843{10 to 190 0.3%4t07.480|15 to 100 0.196 {0 3.937 (15 to 100 0.591 to 3,937 P.68

Notes: 1) Please contact our office about the sensing ranges for FX-301-HS in H-SP mode.
2) Note 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 sensing range of reflective type is the value for white non-glossy paper.
4) The sensing range is specified for transparent glass 100 x 100 x t0.7 mm 3.937 x 3.937 x 10.028 in (FD-L32H: R edge).
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Digital Fiber Sensor FX-300 series

Il SENSING RANGE OF BLUE LED / GREEN LED / INFRARED LED

IBER

F
SENSORS

Thru-beam type (One pair set) ’—M@DMMH m@@m—\ §Eheors

Fibers are listed in alphabetic order. Refer to p.5~ for details of each fiber. BT
SENSORS
Sensing range (mm in) (Note 1) W
Model No. FX-301B / 311B FX-301G / 311G FX-301H (Note 2) Dimensions  SENSORS
LONG STD FAST LONG STD FAST LONG STD FAST AT
FT-140 8,100 318,898 | 4,000 157480 3,100 122.047 | 5,000 196 850| 2,400 94 488 1,600 62.992 3,700 145.669| 2,00078.740| 1,40055.118 P51 & =
FT-30 55 2165 28 1.102| 18 0.709| 28 1.102| 13 0.512| 9 0.354| 25 0.984| 13 0.512| 9 0.354| P.51 Sopoes
FT-31 50 1.969| 25 0.984| 16 0.630| 24 0.945| 12 0.472| 8 0.315| 23 0.906] 11 0433| 8 0315 P.51 :E:i:“
FT-31S 50 1.969| 25 0.984| 16 0.630| 24 0.945| 12 0.472| 8 0.315| 23 0.906| 11 0433| 8 0315 P.51 NOUOTE
FT-31W 31 1220 15 0.591| 10 0.394| 15 0.591| 8 0.315| 5 0.197| 18 0709 8 0.315| 5 0.197| P.51 ey
FT-40 155 6.102| 76 2.992| 45 1.772| 90 3.543| 40 1575 26 1.024| 80 3.150| 43 1.693| 27 1.063| P.51 ZQEERUS“‘R
FT-42 150 5.906| 75 2.953| 40 1.575| 80 3.150| 35 1.378| 24 0.945| 75 2.953| 40 1575| 25 0.984| P.51 oo
FT-42S 150 5.906| 75 2.953| 40 1.575| 70 2.756| 35 1.378| 24 0.945| 75 2.953| 40 1575 25 0.984| P.51 OFTIONS
FT-42W 110 4331 50 1.969| 30 1.181| 56 2.205| 28 1.102| 20 0.787| 64 2.520| 32 1.260| 21 0.827| P.51 @A%%&vwe
FT-43 220 8.661| 110 4.331| 75 2.953| 120 4.724| 61 2.402| 43 1.693| 140 5512| 74 2.913| 48 1.890| P.51 —
FT-45X 130 5.118| 65 2.559| 45 1.772| 70 2.756| 34 1.339| 25 0.984| 160 6.299| 79 3.110| 53 2.087| P.52 SIS
FT-A11 88034.646| 42016535 27010.630| 43016.920| 220 8.661| 120 4.724| 50019.685| 220 8.661| 120 4.724| P.52 l@i:
FT-AT1W 82032.283| 42016535 28011024 46018110 220 8.661| 140 5512 52020472 240 9.449| 140 5512| P52 g~
FT-A32 1,80070.866| 71027.953| 40015.748| 97038.189| 32012.598| 180 7.087| 91035.827| 34013386 150 5.906| P.52 BRlis
FT-A32W 2,000 78.740| 830 32.677| 420 16.535|1,00039.370| 35013.780| 180 7.087| 91035.827| 34013.386| 150 5.906| P.52 R s
FT-ALO5 100 3.937| 48 1.890| 32 1.260| 56 2.205| 27 1.063| 18 0.709| 54 2.126| 27 1.063| 18 0.709| P.52
FT-E13 2 0079 10039 —— 1 0.039 2 0079] 10039 —— | P52 e
FT-E23 8 0315| 4 0457| 3 0.118] 4 0.457| 2 0.079] 1 0039| 10 0.394| 50197 3 0.118| P.52 %h(é‘elgfm
FT-H13-FM2 72 2835] 36 1417| 26 1024] 32 1260 16 0630 10 0394| 70 2756| 35 1378| 25 0.984| P52 W
FT-H20-J20-5 (Note 3) | 60 2.362| 20 0.787| ——— | 35 1.378 20 0.787 P53 PO
FT-H20-J30-S (Note 3) | 60 2.362| 20 0.787| ——— 35 1.378 20 0.787 P.53 L —
FT-H20-J50-5 (Note 3) | 60 2.362| 20 0.787| ——— | 35 1.378 20 0.787 Xk v —
FT-H20-M1 100 3.937| 50 1.969| 35 1.378| 50 1.969| 25 0.984| 18 0.709| 55021.654| 28011.024| 160 6.299| P.53 Ssieus
FTH2OVJ50S (Note 3) | 85 3.346| 30 1181 ——— | 50 1.969 30 1.181 P53 Slmme
FT-H20-VJ80-S (Note 3) 85 3.346| 30 1.181| —— 50 1.969 30 1.181 P.53 S
FT-H20W-M1 44 1.732| 22 0.866| 14 0.551| 22 0.866| 11 0.433| 7 0.276| 220 8.661| 100 3.937| 70 2.756| P.53
FT.HIOMIV-S (Note 4) | 40 1.575| 20 0787 ——— | 20 0.787 20 0.787 P.53
FT-H35-M2 100 3.937| 50 1.969| 35 1.378] 50 1.969| 25 0.984| 18 0.709| 55021.654| 28011.024| 160 6.299| P.53
FT-H35-M2S6 100 3.937| 50 1.969| 35 1.378| 50 1.969| 25 0.984| 18 0.709| 55021654 28011.024| 160 6.299| P.53 Sl
FT-HL8O0Y 80 3.150| 40 1575 25 0.984| 110 4.331| 55 2.165| 40 1.575/1,10043.307| 55021.654| 35013.780| P.53 Fivers
FT-KS40 74029.134| 28011.024| 220 8.661| 42016.535| 180 7.087| 81 3.189| 46018.110| 190 7.480| 95 3.740| P.54 i
FT-KV26 81 3.189| 36 1.417| 21 0.827| 44 1.732| 8 0315| ——— | 53 2.087| 19 0.748| ——— | P54 @ —
FT-KV40 71027.953| 27010630 210 8.268| 42016.535| 180 7.087| 100 3.937| 20011.417| 120 4.724| 53 2.087| P.54 %
FT-KV40W 86033.858| 40015.748| 26010.236| 42016.535| 210 8.268| 140 5.512| 49019.201| 240 9.449| 140 5.512| P.54 m
FT-L80Y 160 6299 80 3.150| 50 1.969| 160 6.299| 80 3.150| 50 1.969| 40015748 200 7.874| 150 5.906| P.54 —
FT-R31 45 1.772] 23 0.906| 15 0.591| 24 0.945| 12 0.472| 8 0.315| 23 0.906| 11 0.433| 8 0.315| P54
FT-R40 110 4331 54 2.126| 36 1417 552165 26 1.024] 20 0787| 58 2283 30 1.181| 20 0.767) P54 P
FT-RMW 110 4331 50 1.969| 30 1.181| 56 2.205| 28 1.102| 20 0.787| 64 2.520| 32 1.260| 21 0.827| P.54
FT-R42W 28011.024| 130 5.118| 90 3.543| 140 5512| 70 2.756| 47 1.850| 140 5512| 70 2.756| 47 1.850| P.54

Notes: 1) Note that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
2) Because infrared types are easily affected by humidity, please ask assistance when using them in a humid environment or in an environment with
varying humidity.
3) Heat-resistant joint fibers and ordinary-temperature fibers (FT-42) are sold as a set.
4) Sold as a set comprising vacuum type fiber + photo-terminal (FV-BR1) + fiber at atmospheric side (FT-J8).
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Digital Fiber Sensor FX-300 series

= Il SENSING RANGE OF BLUE LED / GREEN LED / INFRARED LED

E
SENSORS

sevsors  Thru-beam type (One pair set) FM@@MJJH mﬂ@@ﬂ!—\

o Hor0:  Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.
SENSORS

- MeRo Sensing range (mm in) (Note 1)
SERGoRs Model No. FX-301B/ 311B FX-301G / 311G FX-301H (Note 2) Dimensions
seneRe LONG STD FAST LONG STD FAST LONG STD FAST
S FT-R43 96 3.780| 50 1.969| 33 1.299| 53 2.087| 25 0.984| 17 0.669| 55 2.165| 27 1.063| 18 0.709| P.54
ek FT-R44Y 96 3.780| 50 1.969| 33 1299 53 2.087| 25 0.984| 17 0.669| 55 5165 27 1.063| 18 0.709| P.55
PR:ESNSSUS: FT-R60Y 250 9.843| 120 4.724| 80 3.150| 140 5512| 70 2.756| 50 1.969| 60 2.362| 90 3.543| 170 6.693| P.55
~ nowerve  FT-S11 12 0472 5 0.197 4 0.157 5 0.197| 2.5 0.098| 1.5 0.059| 21 0.827| 10 0.394 7 0.276| P.55
FREoR FT-S20 55 2165 28 1102 18 0.709| 28 1.102| 13 0.512 9 0.354| 25 0984 13 0.512 9 0.354| P.55
PA:;E:;: FT-S21 50 1.969| 25 0.984| 16 0.630| 24 0.945| 12 0.472 8 0.315 23 0.906| 11 0.433 8 0.315| P.55
vz _FT1-821W 31 1220/ 15 0591 10 0.394| 15 0.591 8 0.315 5 0.197| 18 0.709 8 0.315 5 0.197| P.55
TN FT-830 155 6.102| 76 2.992| 45 1.772| 90 3.543| 40 1.575| 26 1.024| 80 3.150| 43 1.693| 27 1.063| P.55
wwRE-glb'ONwPIN:tE FT-S31W 110 4.331| 50 1.969| 30 1.181| 56 2.205| 28 1.102| 20 0.787| 64 2.520| 32 1.260| 21 0.827| P.55
wesne  F1-832 42016.535| 200 7.874| 130 5.118| 220 8.661| 100 3.937| 72 2.835| 210 8.268| 100 3.937| 67 2.638| P.55
S FTov23 65 2559 26 1.024| 18 0.709| 26 1.024| 13 0.512 8 0.315| 29 1.142| 13 0.512 9 0.354| P.55
MEASURE-
@81 FT-V24W 6 0.236 2 0.079] —— 3 0.118 3 0.118 P.56
acShe FT-V25 25 0.984| 12 0472 9 0.354| 16 0.630 7 0.276 5 0.197| 15 0.591 8 0.315 4 0.157| P.56
PR FT-V30 80 3.150| 40 1575| 22 0.866| 40 1575| 14 0551| 8 0.315| 47 1.850| 19 0.748| 9 0.354| P.56
e FT-V40 400 15.748| 200 7.874| 130 5.118| 200 7.874| 100 3.937| 65 2.559| 29011.417| 140 5512| 92 3622| P.56
FT-V80Y 120 4.724| 60 2.362| 35 1.378| 80 3.150| 40 1.575| 25 0.984| 75 2.953| 38 1.496| 24 0.945 P.56
e FT-Z20HBW 39 1535 19 0.748| 12 0.472| 20 0.787| 10 0.394 6 0236 40 1575 15 0.591| 12 0.472| P.56
WT&M@E FT-Z20W 82 3228 37 1457| 23 0.906| 44 1.732| 18 0.709| 11 0.433| 100 3.937| 50 1.969| 32 1.260| P.56
BT FT-Z30 120 4.724| 60 2362 40 1.575| 96 3.780| 45 1.772| 30 1.181| 140 5512| 72 2.835| 47 1.850| P.56
QRS FT-Z30E 54021260 250 9.843| 170 6.693| 27010.630| 130 5.118| 91 3.583| 28011.024| 140 5512| 88 3.465| P.56
cowoets  FT-Z30EW 54021260 26010.236| 170 6.693| 26010236 120 4.724| 88 3.465| 29011417 140 5512| 92 3622| P.57
~ waonne  FT-Z30H 65025.591| 31012.205| 200 7.874| 34013.386| 160 6.299| 110 4.331| 33012.992| 160 6.299| 100 3.937| P.57
SYSTES FT-Z30HW 54021260 26010.236| 170 6.693| 26010236 120 4.724| 88 3.465| 29011417 140 5512| 92 3622| P.57
sycsuTRElﬁé FT-Z30W 83 3.268| 40 1.575| 25 0.984| 73 2.874| 36 1.417| 25 0.984| 100 3.937| 52 2.047| 34 1.339| P.57
~ FT-Z40HBW 110 4.331| 50 1.969| 30 1.181| 56 2.205| 28 1.102| 20 0.787| 64 2.520| 32 1.260| 21 0.827| P.57
FT-Z40W 180 7.087| 90 3.543| 60 2.362| 90 3.543| 50 1.969| 35 1.378| 100 3.937| 50 1.969| 30 1.181| P.57
FT-Z802Y 32012.598| 160 6.299| 120 4.724| 160 6.299| 80 3.150| 60 2.362| 32012.598| 160 6.299| 120 4.724| P.57
Notes: 1) Note that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
Selgc&:gg 2) Because infrared types are easily affected by humidity, please ask assistance when using them in a humid environment or in an environment with

varying humidity.
Fibers

Fiber
Amplifiers
Retroreflective type ,—m@@m —0 [lﬂ

XS0 Eibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.
% Sensing range (mm in) (Note 1, 2)
FX410 Model No. FX-301B / 311B FX-301G / 311G FX-301H Dimensions

 Exat LONG STD FAST LONG STD FAST LONG STD FAST

W FR-KZ22E P.58
FR-KZ50E 200 160 0.767106.299| 20 to 100 0.787103.937 | 20 to 60 0.787 10 2.362| 20 to 110 0787104331 | 20 to 54 078700216 ————— |20t 100 0767103%7(20 to 33 0767001289| ——— P.58
FR-KZ50H 2010 140 0767105512| 20 to 70 076710276| 20 to 52 0787102047 20 to 90 0787103543| 20 to 40 078710 1575| ————— |20t0 80 0767003150|20to 43 078710 16%3| ——— P.58
FR-Z50HW 1000410 395710 16.142 P.58

Notes: 1) Note 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 sensing range is the possible setting range for the attached reflector. The fiber can detect an object less than setting range for the reflector.
However, note that if there are any white or highly-reflective surfaces near the fiber head, reflected incident light may affect the fiber head. If this occurs,
adjust the threshold value of the amplifier unit before use.
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Digital Fiber Sensor FX-300 series

Il SENSING RANGE OF BLUE LED / GREEN LED / INFRARED LED FBER
SENSORS
Reflective type  gmmmi{] e ins
Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber. BT
SENSORS
Sensing range (mm in) (Note 1, 2) / Description MR
. ) ELECTRIC
Model No. FX-301B / 311B FX-301G / 311G FX-301H Dimensions _SENSORS
LONG STD FAST LONG STD FAST LONG STD FAST AR ORS
FD-30 19 0.748 9 0.354 6 0.236 9 0.354 4.5 0177 2.5 0.098 8 0.315 4 0.157 2.5 0.098 P.59 HUG;TTA\NS/
SAFETY
FD-31 18 0.709 8 0.315 5 0.197 8 0.315 4 0.157 2 0.079 7 0.276 3 0.118 2 0.079 P.59 COMPONENTS
PRESSURE /
FD-31W 7 0.276 4 0.157|1t0 2.50039000% 5 0.197| 1 to 2003900079 6 0.236 3 0118 — P.59 .
FD-32G 22 0.866 11 0.433 8 0.315 15 0.591 6 0.236 4 0.157 11 0433 6 0.236 2 0.079 P.59 INDUCTIVE
PROXIMITY
FD-32GX 25 0.984| 11 0433 8 0315 16 0.630 6 0.236 4 0157| 14 0.551 7 0276 4 0157| P.59 SENSORS
PARTICULAR
FD-40 19 0.748 9 0.354 6 0.236 9 0.354 45 0177 2.5 0.098 8 0.315 4 0.157 2.5 0.098 P.59 RS
FD-41 18 0.709 8 0.315 5 0.197 8 0.315 4 0.157 2 0.079 7 0.276 3 0.118 2 0.079 P.59 SENSOR
OPTIONS
FD-41S 18 0.709 8 0.315 5 0.197 8 0.315 4 0.157 2 0.079 7 0.276 3 0.118 2 0.079 P.59
SINPLE
FD-41SW 9 0.354| 1 to 40009000167|1 to 2.500390000%| 1 to 4 00300157| 1 to 200800019 —— 6 0.236| 1to 300000118 —— P.59 W\{TES-SMNG
FD-41W 32 1.260|1 to 15003910591 | 1 to 9 0.039100.354 17 0.669|1to 7.5 0039100295 (1.5 t0 4.5 0059100477 18 0.709| 1 to 9 003903%(1.5 to 5 0039100197 P.59 WRESIG
SYSTENS
FD-42G 22 0.866 11 0.433 8 0.315 15 0.591 6 0.236 4 0157 11 0433 6 0.236 2 0.079 P.60
MEASURE-
FD-42GW 14 0.551 7 0276 5 0.197 6 0.236 4 0.157 2 0.079 9 0.354 5 0.197 2 0.079 P.60 glEENsTORs
FD-60 55 2.165 28 1.102 18 0.709 30 1.181 15 0.591 10 0.394 30 1.181 15 0.591 10 0.394 P.60 Elég%cm
PREVENTION
FD-61 48 1.890 24 0.945 16 0.630 26 1.024 13 0.512 8 0.315 27 1.063 12 0472 8 0.315 P.60 DEVICES
FD-61G 46 1811| 23 0906| 15 0591| 26 1.024| 12 0472 8 0315 25 0984 12 0472 8 0315 P..60 R s
FD-61S 48 1.890 24 0.945 16 0.630 26 1.024 13 0.512 8 0.315 27 1.063 12 0472 8 0.315 P.60
PLC
FD-61W 32 1.260{1to 1500%00591] 1 to 90039100354 17 0.669|1t0 7.500390002%(1.5t0 4.5 0050 0.177 18 0.709( 1 to 9 003003%|1.5 to 50051 P.60
HUMAN
FD-62 80 3.150|1 to 40003910 1575(1 to 27 00391010631 to 42 0039101651 to 21 0.3 711 to 14 0039100551 54 2.126(1 to 26 0039101021 to 17 0039100669 P.60 m;%m
FD-64X 32 1.260{0.5t0 16 002010630{0.5to 10 0.020100.3% | 0.5 to 16 0.020100£300.5 to 8 0.5 to 50020000197 27 1.063 22 0.866 14 0.551 P.61 E%%WON
VISUALIZATION
FD-A16 19 0.748 14 0551 —— 20 0.787 13 18 0.709 15 0591 —— P.61 COMPONENTS
FD-AL11 33 1.299| 16 0630 10 0.39%| 18 0.709 8 45 0177| 12 0472| 10 0.39% 6 0236 P.61 L ——
FD-E13 2 0079| 0.8 0031 0.5 0020 0.8 0.031 2 0.079 1 0039 ——— P.61 WACHINE
VISION
FD-E23 6 0.236 3 0118 2 0.079 3 0118 1.5 0.059 1 0.039 8 0315 4 0157| 25 0098 P.61 SYSTEMS
uv
FD-EG30 6 0.236 3 0.118 2 0.079 3 0.118 1.5 0.059 1 0.039 8 0.315 4 0.157 2.5 0.098 P.61 g\t{)giy\é(’as
FD-EG30S 6 0.236 3 0.118 2 0.079 3 0.118 1.5 0.059 1 0.039 8 0.315 4 0157 2.5 0.098 P.62
FD-EG31 2 0.079 1 0.039 0.5 0.020 1 0.039 4 0.157 2 0.079 1 0.039 P.62
Applicable pipe diameter: Outer dia. @6 to 826 mm 20.236 to @1.024 in transparent pipe
FD-F4 [PFA (fluorine resin) or equivalently transparent pipe, wall thickness 1 mm 0.039 in] P.62
Liquid absent: Beam received, Liquid present: Beam interrupted
Applicable pipe diameter: Outer dia. 86 to 826 mm ©0.236 to ©1.024 in transparent pipe Selection
FD-F41 [PVC (vinyl chloride), fluorine resin, polycarbonate, acrylic, glass, wall thickness 1 to 3 mm 0.039 to 0.118 in] P.62 Clidd
Liquid absent: Beam received, Liquid present: Beam interrupted Fibers
24 mm 20.157 in form Protective tube: fluorine resin, length 500 mm 19.685 in (cuttable) Fiber
FD-F41Y (Note 3) Liquid surface not contacted: Beam received, Liquid surface contacted: Beam interrupted P.62 Ampliiers
FD-F8Y P.62
Applicable pipe diameter: Outer dia. 88 mm 0.315 in or more transparent pipe FX-500
FD-FA93 (When used with the tying bands: @8 to 280 mm ¢0.315 to 23.150 in) [PFA (fluorine resin), including translucent] P.62 FX-100
Liquid absent: Beam received, Liquid present: Beam interrupted
FD-H13-FM2 20 0.787 11 0.433 7 0.276 20 0.787 11 0.433 7 0.276 25 0.984 12 0.472 8 0.315 P.63 m
FX-410
FD-H18-L31 P.63 _
FX-311
FD-H20-21 36 1.417 18 0.709 12 0.472 20 0.787 10 0.394 7 0.276| 140 5.512 70 2.756 45 1.772 P.63 T
FD-H20-M1 36 1.417 18 0.709 12 0.472 20 0.787 10 0.394 7 0.276| 140 5512 70 2.756 45 1.772 P.63 L LB
FD-H25-L43 (Note 4) P.63
FD-H25-L45 (Note 4) P.63

Notes: 1) Note 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 sensing range is specified for white non-glossy paper. (FP-H18-L31 50 x 50 mm 1.969 x 1.969 in. glass substrate).
3) Liquid inflow prevention joint, protective tube extension joint, fiber mounting joint are available. Please refer to p.38 for details.
4) The sensing range is specified for transparent glass 100 x 100 x t0.7 mm 3.937 x 3.937 x t0.028 in
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Digital Fiber Sensor FX-300 series

[l SENSING RANGE OF BLUE LED / GREEN LED / INFRARED LED

E

FIB
SENSORS

sevsors Reflective type f—ﬂl@@lﬂ_

cHore: Fibers are listed in alphabetic order. Refer to p.5~ “Fiber Selection” for details of each fiber.

SENSORS
w Sensing range (mm in) (Note 1, 2) / Description
SERGoRs Model No. FX-301B / 311B FX-301G / 311G FX-301H Dimensions
seneRe LONG STD FAST LONG STD FAST LONG STD FAST
W FD-H30-KZ1V-S (Note 3,4) | 30to 40 11101575 P.64
coworess  FD-H30-L32 P64
PRESSURE /
s FD-H30-L32V-S (Note 3,4) P.64
novcve  FD-H35-20S 22 0.866| 11 0.433 7 0276 12 0.472 6 0.236 4 0.157| 80 3.150| 40 1.575| 28 1.102| P.64
AR FD-H35-M2 36 1417| 18 0.709| 12 0.472| 20 0.787| 10 0.394 7 0.276| 140 5512| 70 2.756| 45 1.772| P.64
PA:Z;:;: FD-H35-M2S6 36 1.417| 18 0.709| 12 0.472| 20 0.787| 10 0.394 7 0.276| 140 5512| 70 2.756| 45 1.772| P.64
i POHEOY (N ) e s coa oo e, "
o _FD-L10 (Note 6) |0to350100.138] 0 to 30100.118|05t0250120001% 0 to 30100118 1 to 208001 ———— | 010 30t00.18] 1 to 200ty ——— P.65
"SR FD-L11 (Note 6) 7 0.276| 6.5 0.256|05t056500027| 6.5 0.256| 1to 410000 ——— | 6.5 0.256[1t0 4505 P.65
wResane  FD-L12W (Note 6) P.65
T eASURE. FD-L20H 451010 0177003%| 5 to 9019710035(5.5 to 8 0217100315| 5 to 9 0.19710035(5.5 to 8 021710035| ———— [4.9t08.501%B1003% P.65
sdors  FD-L21 (Note 6) P.65
gl FD-L21W (Note 6) P65
B ED-L22A (Note 6) P.65
WHER  FD.L23 (Note 6) P.65
p.c  FD-L30A (Note 6) P.65
S FD-L31A (Note 6) P.65
wrerrices  FD-L32H (Note 6) P.66
mﬁjﬁgé FD-R31G 17 0.669 8 0.315 5 0.197 8 0.315 4 0.157 2 0.079 9 0.354 4 0.157 2 0.079| P.66
— WP ED.R32EG 6 0.236 3 0.118| 1.5 0.059 2 0.079 1 0.039 8 0.315 4 0.157| 25 0.098| P.66
s FD-R33EG 2 0.079] 0.8 0.031| 0.5 0.020 1 0.039 3 0.118| 1.5 0.059| —— P.66
MACtbs  FD-R34EG 50197 2 0079 1.5 0.059| 2 0.079 1 0.039 6 0.236 3 0118/ 2 0.079| P.66
ﬁmﬁ FD-R41 24 0.945|11t0 1300900512 1to 9 018034 |1 to 15000005 11to 81000035| 3 to 601B0IZ| 14 0.551| 1 to 60000 1 to 3000016 P.66
oS8 FD-R60 42 1.654| 20 0.787|05t 13000051 21 0.827(05to10000003%|0.5t0 700026 27 1.063| 12 0.472 8 0.315| P.66
FD-R61Y 36 1.417| 17 0.669|050 1000 19 0.748/05t0 91M0IE| 1to 600W0IZ| 19 0.748[05t0 10000003 |0.5 to 6 102 P.66
FD-S21 8 0.315| 3.5 0.138 2 0.079 5 0.197 2 0.079] 1.3 0.051 9 0.354 4 0.157 3 0118| P.66
FD-S30 19 0.749 9 0.354 6 0.236 9 0.354| 45 0177| 25 0.098 8 0.315 4 0157| 25 0098 P.67
— e FD-831 18 0.709 8 0.315 5 0.197 8 0.315 4 0.157 2 0.079 7 0.276 3 0.118 2 0.079| P.67
::: FD-S32 48 1.890| 24 0945 16 0.630| 26 1.024| 13 0.512 8 0.315| 27 1.063| 12 0.472 8 0.315| P.67
FD-S32W 32 1.260|1to 15000005| 1to 90M00B| 17 0.669|1t07.500000%5| 1504500000 18 0.709| 1 to 90R00H|1.5t0 50000  P.67
— FD-S33GW 14 0.551 7 0.276 5 0.197 6 0.236 4 0.157 2 0.079 9 0.354 5 0.197 2 0079| P.67
" Fxs00 FD-S60Y 50 1.969| 20 0.787(3to 120180042 28 1.102| 3 to 90iMbL0®| —— 30 1.181|21t0 130090052|5t0 6.50100%|  P.67
~ Fx-100 FD-V30 9 0.354 P.67
m FD-V30W P.67
FX-410  FD-V50 12 0472 6 0.236 6 0.236 P.68
FX-311  FD-Z20HBW 4 10 10 0157003% 3 to 1101160043 4 to 6 0157002%| ———— P.68
F’ég%ﬂ FD-Z20W 5 to 801700515 P.68
FD-Z40HBW 1 to 36 01¥01417|3 to 17 116100609|3 to 11 1181100432 to 19 00190074| 3 to 8 Di1BL03E| 4 to 5 015700197|2 to 20 (1T LOT|3 to 10 041800 |4 to 5.5045T0027|  P.68
FD-Z40W 410 200570078 4101406 510 10 (107003 P.68
FD-Z50HW P.68

Notes: 1) The standard sensing objects of the sensing ranges vary depending on the fibers.
2) Note 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 sensing range of reflective type is the value for white non-glossy paper.
4) Sold as a set comprising vacuum type fiber + photo-terminal (FV-BR1) + fiber at atmospheric side (FT-J8).
5) Liquid inflow prevention joint, protective tube extension joint, fiber mounting joint are available. Please refer to p.38 for details.
6) The sensing range is specified for transparent glass 100 x 100 x t.0.07 mm 3.937 x 3.937 x {0.028 in, (FD-L32H: R-edge,
FD-L21 and FD-L21W: t2 mm t0.079 in) [FD-L10: silicon wafers 100 x 100 mm 3.937 x 3.937 in]
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Digital Fiber Sensor FX-300 series

FIBER OPTIONS - i imensi FBER
. Refer to p. 69~ for details of lens dimensions.
. LASER
Lens (for thru-beam type fiber) SENSORS
Elec
Designation Model No. Description SENSORS
VICRO
PHOTO-
Sensing range for red LED type (mm) [Lens on both sides] (Note 2) E'éﬁgggg
Increases the sensing Mode
range by 5 times or Fiber U-LG |LONG | STDF | STD | FAST | S-D | H-SP AREA o
more. FT-43 3,600 (Note 3)| 3,600 (Note 3)| 3,600 (Note 3)| 2,900 | 2,100 | 1,300 | 1,200 e
FT-42 | 3600 (Note3)| 3,600 (Note 3)| 3,600 (Note 3)| 3600 (Note 3)| 2,800 | 1,600 | 1,600 SRS
Expansion A * Ambient s
Ie):‘;; i EX-LE1 P temperature: FT-45X 1,600 (Note 3) | 1,600 (Note 3) | 1,600 (Note 3) | 1,600 (Note 3) | 1,600 (Note 3) | 1,600 (Note 3)| 1,500 PRESSURE]
(Note 1) M j?@ :g :ggg ZCF? FT-R40 3600 (Note3)| 3600 (Note 3)| 3,500 | 3,400 | 2,700 | 1,500 | 1,500 Row
FT-H35-M2 3,500 (Note 3)| 3,500 (Note 3)| 2,500 | 2,000 | 1,500 750 700 IS
(Note 5) INDUCTIVE
+ Beam dia: FT-H20W-M1 [ 1,600 (Note 3)| 1600 (Note 3)| 1600 (Note 3)| 1,300 | 900 500 | 400 | EROXMTY
23.6 mm =
20142 in FT-H20-M1 | 1,600 (Note 3) | 1,600 (Note 3)| 1,600 (Note 3)| 1,600 (Note 3)| 1,100 900 600 PARTICULAR
SENSORS
Sensing range for red LED type (mm) [Lens on both sides] (Note 2) 8%’#,500,@
roorJode| J.LG | LONG | STDF | STD | FAST | S-D | H-SP | g
WRESAVING
Tremendously — T'er 43 [3500 ote 3| 3600 (Note 3| 3600 (ote 31| 3600 (ote 3)] 600 (ot 3)| 3,600 (Note 3)| 3600 (ete )|~ UNTS
increases the sensing
range with large FT-42 3,600 (Note 3) | 3,600 (Note 3)| 3,600 (Note 3)| 3,600 (Note 3)| 3,600 (Note 3)| 3,600 (Note 3) | 3,600 (Note 3) gv\‘(z%ssn?svwc
diameter lenses. FT-45X | 1,600 (Note 3)| 1,600 (Note 3)| 1,600 (Note 3) | 1,600 (Note 3)| 1,600 (Note 3)| 1,600 (Note 3) | 1,600 (Note 3)
S;p:rr]s o M « Ambient FT-R40 | 3600 (Note 3)| 3,600 (Note 3)| 3,600 (Note 3)| 3,600 (Note 3) | 3,600 (Note 3)| 3600 (Note 3) | 3,600 (Note 3) ggﬁi:
Ien"s FX-LE2 temperature: FT-H35-M2 | 3500 (Not3) 3500 (Nce 3) 3300 Note 3| 500 (Note 3| 3500 (ol 3)| 3500 (o) 300 e 3)) =™
—60 to +350 °C L
(Note 1) _76 to +662 °F FT-H20W-M1 | 1,600 (Note 3) | 1,600 (Note 3) | 1,600 (Note 3) | 1,600 (Note 3) | 1,600 (Note 3)| 1,500 | 1,600 (Note 3) ELREEVTE'E‘TH
- (Note 5) FT-H20-MH1 | 1,600 (Noe 3)| 1600 (Note 3)| 1,600 (Note 3| 1,600 (Note 3)| 1,600 (Nofe 3)| 1,600 (Note 3)| 1600 (Note3)| ~ DEVCES
;Q: + Beam dia: FT-H13-FM2 | 3500 (Note 3| 3,500 (Note 3)| 3500 (Note 3}| 3,500 (Note 3)| 3,500 (Note 3)| 3500 (Note 3| 3500 (Note3)|  iizas
3 29.8 mm
= 20.386 in
= PLC
[
8 HUWAN
2 Meafsces
£ Sensing range for red LED type (mm) [Lens on both sides] (Note 2) T
5 Beam axis is bent b CONSUIPTION
i %0° Y [reer %] U-LG [LONG[ STDF | STD [FAST| s-D | H-sP| [z
. Fiber CONPONENTS
. FT-43 1,900 | 1,200 840 580 420 250 240 B
+ Ambient CONPONENTS
temperature: FT-42 | 2,100 | 1,400 | 870 | 640 | 440 | 210 | 210
Side-view B
lens FX-SV1 —60 to +300 °C FT-45X 1600 (Note3)| 1600 (Note3)| 840 650 450 220 220 UACHINE
T j (*,\Tgt;05;572 F FT.H35-M2| 840 | 550 | 370 | 280 | 200 | 90 90 SYSTEMS
&}, - Beam dia: FTHOWAM | 400 | 310 | 180 | 140 | 100 | 50 | 50 WG
2.8 mm FT-H20-M1| 840 | 550 | 370 | 280 | 200 20 90 SYSTEMS
20.110 in
Sensing range increases Sensing range for red LED type (mm) [Lens on both sides] (Note 2, 4)
e by 4 times or more. Viode
IenF; - ;»‘3’/ « Ambient temperature: |Fiber U-LG |LONG | STDF | STD | FAST | S-D | H-SP
T FV-LE1 e ~601t0 +350 °C FTH0-MIV-S| 1,600 | 1,200 | 650 | 450 | 300 | 150 | 200 Selection
fiber X -76to +€_562 F (Note 5) Guide
(Note 1) * Beam dia: Fibers
23.6 mm .
20.142 in .Elrlr)lgliiﬁers
Beam axis is bent by  Sensing range for red LED type (mm) [Lens on both sides] (Note 2, 4)
90°. —
?g;?:t:m @f,/ - Ambient temperature: |Fiparac?®| U-LG |LONG | STDF | STD | FAST | S-D | H-SP | FX-500
- ’ —60 to +300 °C
- - FT-H30-M1V-S[ 1,600 | 1,200 650 450 300 150 200 FX-100
Is;el(r::‘: View FV-Sv2 M ~76 to +572 °F (Note 5) oL .
* Beam dia: m
(Note 1) #3.7 mm
20.146 in FX-410
Notes: 1) Be careful sure to use it only after you have adjusted it sufficiently when installing the thru-beam type fiber equipped with the expansion lens, as the FX-311
beam envelope becomes narrow and alignment is difficult. FX-301-F7/
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. 7.k

3) The fiber cable length practically limits the sensing range.

4) The fiber cable length for the FT-H30-M1V-S is 1 m 3.281 ft. The sensing ranges in U-LG and LONG modes take into account the length of the FT-J8
atmospheric side fiber.

5) Refer to p.15, p18, p.33 and p.35 for the ambient temperatures of fibers to be used in combination.
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Digital Fiber Sensor FX-300 series

Il FIBER OPTIONS

ER Refer to p. 69~ for details of lens dimensions.

FIB
SENSORS

sevsors  Lens (for reflective type fiber)
PHOTO-
SENGoRS Designation Model No. Description
MICRO
ELE%%%E(SE o Pinpoint spot of 0.5 mm 20.020 in. Enables detection of minute objects or small marks.
B E&‘f‘l’gxs FX-MR1 « Distance to focal point: 6 + 1 mm 0.236 £ 0.039in Applicable fibers: FD-42G, FD-42GW
SENSORS » Ambient temperature: -40 to +70 °C -40 to +158 °F (Note)
LIGHT . The spot diameter is adjustable from 20.7 to 2 Sensing range for red LED type (Note 1)
ORI Screw-in mm 20.028 to ¢0.079 in according to how much - - - -
CONPONENTS depth  — the fiber is screwed in. Screw-in depth | Distance tofocal point | Spot diameter
PRESSURE i « Applicable fibers: FD-42G, FD-42GW 7 mm 185mmapprox. | @0.7 mm
SENSORS Zoom lens FX-MR2 Distance to « Ambient temperature:-40 to +70 °C i
B focal point | | s -40 to +158 °F (Note 2) 12 mm 27 mmapprox. | 1.2 mm
PQE,@Q”)'FEE e di‘;cr’;eter * Accessory: MS-EX3 (mounting bracket) 14 mm 43 mm approx. 2.0 mm
PARTICULAR Extremely fine spot of 0.15 mm 20.006 in Sensing range for red LED type (Note 1)
SENSORS approx. ach|e_ved. Fiber model No. | Distance to focal point | Spot diameter
SENSOR 5 « Applicable fibers:
OPTIONS 2 | Fj FD-EG31, FD-EG30, FD-42G, FD-42GW, FD-EG31 7.5 +0.5 mm | 60.15 mm approx.
o IFeIrr:(saSt Pt FX-MR3 FD-32G, FD-32GX FD-EG30 7.5 +0.5 mm | 0.3 mm approx
- gmg = « Ambient temperature: -40 to +70 °C T ’ ’
3 = 40 to +158 °F (Note 2) | FD-42G/42GW
s 2 7.5 0.5 mm | g0.5mm approx.
P '§ FD-32G/32GX
SYSTEMS S Distance to -
BT g focal point Extremely fine spot of 0.1 mm ©0.004 in Sensing range for red LED type (Note 1)
MEASURE- i - approx. achieved. i i i i
NENT
SENAENT Spot diameter - Applicable fibers: Fiber model No. | Distance to focal paint | Spot diameter
STATIC Finest spot FD-EG31, FD-EG30, FD-42G, FD-42GW, FD-EG31 7 0.5 mm | 0.1 mm approx.
PRV lens FX-MR6 FD-32G, FD-32GX FD-EG30 7+0.5mm | 00.2 mm approx
DEVICES - Ambient temperature: -20 to +60 °C = -< M &ppror.
-4 to +140 °F (Note 2) FD-42G/42GW
LASER
MARKERS FD-32G/32GX 7 £0.5 mm | ¢0.4 mm approx.
PLe Screw-in | EX-MR2 is converted into a side-view type and  Sensing range for red LED type (Note 1)
can be mounted in a very small space. Screw-in depth | Distance tofocal point | Spot diameter
gk Zoom lens « Applicable fibers: FD-42G, FD-42GW P ot | 5P
INTERFACES <SIde-VIeW> EX-MR5 Distance & « Ambient temperature: -40 to +70 °C 8 mm 13 mmapprox. | ©0.5 mm
— ENFRQY istance 10 °
\c&ﬂfﬁgé type focal point -40 o +158 °F (Note 2) 10 mm 15mm approx. | 0.8 mm
COMPONENTS i< Spot diameter 14 mm 30 mm approx. | ©3.0 mm
FA
COMPONENTS  Nootes: 1) The sensing ranges are the values when used in combination with a red LED type amplifier. Please contact our office for details on sensing ranges for other types of amplifier.
T VACHINE 2) Refer to p.16 or p.26 for the ambient temperatures of fibers to be used in combination.
VISION
SYSTEMS  Lens (For square head M3 reflective fiber)
uy -
Spot diameter | Distance to Lo EleT
Type (mm ) (Note) | focal point STERE Model No.| Shape  |EMitting fiberi 1,40 No
(mm in) (Note) (mm in) : p core (mm in) )
20.1 20.004 [:|]ﬁ 20.125 20.005 FD-R33EG
5 approx. ——afme | 00.12500.005| FD-EG31
e}
_ = 20.15 20.006
Seleton 2 approx. fl?"@""‘ 20.175 0.007 |  FD-R34EG
©
Fibers % 20.2 50.008 s [? o 20.25 30.010 FD-R32EG
Fiber = approx. . i
2 Finest spot 7+0.5 i\+0.602—>\ EX-MR7 e 0025 20.010 FD-EG30
g lens 0.276 £ 0.020} 05 00.197 W'@"" 0.5 30.020 FD-R31G
FX-500 o t
T 2 e 0.5 20.020 FD-32G
FX100 & 0.4 60.016
m @ approx. 20.5 20.020 FD-32GX
(e}
X410 v 0.5 0.020 FD-42G
EX311 0.5 20.020 FD-42GW
FX-301-F7/ n -
FX-301-F Spot diameter Sensing Lens Applicable fibers
Type ; range Shape Emitting fiber
(mm in) (Note) (mm in) (Note) (mmKiJn) Model No. I (ngm in) Model No.
o | 00.41002.000.016 to 0.079 approx. 20.125 20.005 | FD-R33EG, FD-EG31
15
C
Q S | 0410022000160 00.0878pprox. | 10 to 30 4 |=-0591~] Fxmmg 20175 90.007 | FD-R34EG
R § 205 10,825 00,020 (0 00,08 approx, |0-394 101181 8590 o7 20.25 0.010 | FD-R32EG, FD-EG30
82
-aC)Z’ N1 60.81083.500.031 t0 00138 approx. ? 20.5 20.020 | FD-R31G, FD-32G, FD-32GX, FD-42G, FD-42GW
g3 ” 10 20.125 0.005 | FD-R33EG, FD-EG31
3% | 28 40 00157 010 30 ¥ <030~ FxmRg |2017590.007 | FD-R34EG
5 [ 24.0 20.157 approx. -
e | SE °P Oto1.181 | 8500.197 00.25 00.010 | FD-R32EG, FD-EG30
= ? 20.5 0.020 | FD-R31G, FD-32G, FD-32GX, FD-42G, FD-42GW
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Digital Fiber Sensor FX'300 SERIES

. FIBER OPTIONS Refer to p. 69~ for details of lens dimensions.

Others Protective tube §EReors
PHOTO-
Designation Model No. Description EHRee
VICRO
PHOTO-
FTP-500 (0.5 m 1.640 ft) ELECTRIC
For M4 FT-42 FT-43 SENSORS
FTP-1000 (1 m 3.281 ft) or FT-42S FT-H13-FM2 AREA
thread FT-42W SENSORS
Protective tube | FTP-1500 (1.5 m 4.921 ft) . I
for thru-beam Fiber bender EE;TTA\NS/
type fioer FTP-NS00 (0.5m 1 640 ) FT-31 FD-31 «FB-1 Sers
FIPN1000 (1m32817) | [OrM3 | 2 |FT-31S  FD-31W | The protective PRESSURE
2 |FT-31W tube, made of non- SENSORS
FTP-N1500 (1.5 m 4.921 i) % corrosive stainless INDUCTIVE
FDP-500 (0.5 m 1,640 f) 8 |FD-61  FD-62 steel, protects the iy
S | FD-61G FD-H13-FM2 inner fiber cable from
FDP-1000 (1 m 3.281 ft) 5‘(:;2/('16 £ FD-61S any external forces. ZQEZE:SLAR
Protective tub . FD-61W . .
Protecive ube FDP-1500 (1.5 m 4921 ft Universal sensor mounting stand "~
type fiber FDP-N500 (0.5m 1.640() Using the arm which enables adjustment in OPTIONS
For M4 FD-41 FD-41S the horizontal direction, sensing can also be
FDP-N1000 (1 m 3.281 ft) thread FD-41W  FD-41SW done from above an assembly line. HESAG
UNITS
FDP-N1500 (1.5 m 4.921 fi) * MS-AJ1-F
- WRESAVING
) The fiber bender bends the sleeve part of the fiber head at the proper 360° rotation SYSTENS
Fiber bender | FB-1 :
radius. (Note 1)
Forward / back MEQ#URE'
i - . i i dj :
ﬁ?:ﬁtr;eg :{ear;sdor MS-AJ1-F Horizontal mounting type Mounting stand assembly for fiber (For M3, %{ﬁmem Pp Height 7:;'1‘?0%
(Note 2) MS-AJ2-F Vertical mounting type M4 or M6 threaded head fiber) 5.118 in approx_| ?gg“s"geg’sg S
mm o906 1N DEVICES
Liquid inflow This joint suppresses false operations 360° Mapp';‘?x' hol LASER
Fz)"lf]‘t’e”t'on MS-FX-01Y due to liquid slip-in from the top of the rotation 3 fo?‘,i/?e";%re‘ive MARKERS
(Note 2) 2 protective tube. 20°
2 Angle adjustment: +20° PLC
Protective tube 5
extension joint [ MS-FX-02Y % EB'E:st The protective tube can be extended. WA
(Note 2 g -MS-AJ2F
Fiber 2 360° rotation O
mounting joint | MS-FX-03Y The joint is used for mounting fibers on a O Sgﬁlﬂmgu
(Note 2) tank. Forward / back _CONPONENTS
adjustment/ .
/ Sy Height FA
. The incident light intensity may vary when using a multi-core fiber or a ;iﬂg‘mappmx adejll?stment: COMPONENTS
Single core FX-AT15A thin type sharp bending fiber. This holder suppresses the variation in 150 mm 5.906 in e
holder the incident light intensity. (Brown) approx. leSSI('I)'gMS
360° .I,nﬁ Mounting hole 2
RF-210 rotation 5, X for M6 screw w
Used with FR-Z50HW. Angle adjustment: +20° SURINe S
Reflector RF-220 Refer to p.30 or p.41 for the sensing range of FR-Z50HW to be used
in combination.
RF-230 Single core holder
Notes: 1) Do not bend the sleeve part of any side-view type fiber or ultra-small diameter head type fiber.
2) The joint internal ferrule (MS-FX-YF) is available as a spare part. A distorted ferrule may result in leakage. * FX-AT15A
Selection
Liquid inflow prevention joint Protective tube extension joint Fiber mounting joint , £
Fibers
* MS-FX-01Y * MS-FX-02Y * MS-FX-03Y foor

Union nut
F le (MS-FX-YF P —_—
ﬁ' §§ Body e ; N3 Q)i @‘M FX-500

" D, Forie ws.prcrr) @ \" FX-100
e Oty O o

" Ferrule (MS-FX-YF)

@/ Union nut FX-410

Reflector FX-311
EX0LFT

*RF-210 *RF-220 *RF-230 FX-301-F

11 mm 8.3 mm
333mm 0433in 0.327 in 50.3 mm
131 N > 35,3 mm > 1.980 in

__1390in

12.8mm
0.504 in

59.3 mm
2.335in
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Digital Fiber Sensor FX-300 series

Il SPECIFICATIONS

FIBER
SENSORS
e p—
tandard type igh-
Type 2 el Epizerl High-function type
poro: Red LED Blue LED | Green LED |Infrared LED |type
% =2 | NPN output | FX-301 FX-301B | FX-301G | FX-301H | FX-301-HS FX-305
D
EE&%% ltem § PNP output FX-301P FX-301BP | FX-301GP | FX-301HP |FX-301P-HS FX-305P
SENSORS
Supply voltage 12t024 V DC 10 % Ripple P-P 10 % or less
AREA
SENSORS <Red LED / Infrared LED type> <Blue LED / Green LED type>
o Power consumption Normal operation: 960 mW or less (Current consumption 40 mA or less at 24 \/ supply voltage) ~ Normal operation: 720 mW or less (Current consumption 30 mA or less at 24 V/ supply voltage)
CURTAINS ECO mode: 600 mW or less (Current consumption 25 mA or less at 24 V supply voltage) ~ ECO mode: 430 mW or less (Current consumption 18 mA or less at 24 V supply voltage)
_ CONPONENTS <NPN output type> <NPN output type>
PRESSURE/ NPN open-collector transistor NPN open-collector transistor 2 outputs
SENSORS + Maximum sink current:100 mA (50 mA, if five, or more, amplifiers are connected in cascade.) |« Maximum sink current: 50 mA each (Note 2)
INDUCTIVE * Applied voltage: 30 V DC or less (between output and 0 V) + Applied voltage: 30 V DC or less (between output and 0 V)
Pgé),i(g\g% + Residual voltage: 1.5V or less [at 100 mA (at 50 mA, if five, or more, amplifiers are connected in cascade) sink current] |« Residual voltage: 1.5 V or less [at 50 mA (Note 2)]
77" Output
PARTICULAR P <PNP output type> <PNP output type>
SENSE PNP open-collector transistor PNP open-collector transistor 2 outputs
+ Maximum source current: 100 mA (50 mA, if five, or more, amplifiers are connected in cascade.) « Maximum source current: 50 mA each (Note 2)
SENSOR « Applied voltage: 30 V DC or less (between output and +V) + Applied voltage: 30 V DC or less (between output and +V)
OPTIONS + Residual voltage: 1.5V or less [at 100 mA (at 50 mA, iffive, or more, amplifiers are connected in cascade) source current]|  + Residual voltage: 1.5 V or less [at 50 mA (Note 2)]
WmE_S%é Output operation Selectable either Light-ON or Dark-ON, with jog switch
Short-circuit protection Incorporated
VIRE SN 36 s or less (H-SP)
s or less (H-SP), .
- 65 s or less [H-SP (Red LED type only)], 150 ps or less (FAST), | 150 sorless (FAST), | ©2 S Or 1ess (H-SP), 150 ps or less (FAST),
MEASURE- ; 250 ps or less (STD), 700 ps or less (STDF),
Response time 250 ps or less [STD / S-D (Red LED type only)], 250 ys or less (STD/ S-D),
VENT o ) 2.5 ms or less (LONG), 4.5 ms or less (U-LG),
SENSORS 2 ms or less (LONG), selectable with jog switch 2ms or less (LONG), R !
S - selectable with jog switch
STATIC selectable with jog switch
ELECTRICITY
PRE\SE'\V/\TCI% 2-point teaching / Limit teaching / M | adiust t/ Normal mode: 2-point teaching / Limit teaching / Full-auto teaching /
Sensitivity setting F-pllom t etac '29 /Irl\r;ll eac m.? it ?nuahla justmen Max. sensiivity teaching / Manual adjustment
MA;&QEE@ ull-auto teaching / Max. sensitivity teaching Window comparator mode: Teaching (1-point/ 2-point / 3-point) / Manual adjustment
Operation indicator Orange LED (lights up when the output is ON)
pLc Stability indicator Green LED (lights up under stable light received condition or stable dark condition)
MMQQ MODE indicator RUN: Green LED, TEACH « ADJ « L/D ON « TIMER « PRO: Yellow LED
INTERFACES  Djgital display 4 digit red LED display
ENERGY
\C,%ﬁmmgm Fine sensitivity adjustment function Incorporated
COMPONENTS Incorporated with variable ON-delay / OFF-delay / ONE SHOT timer, Incorporated with variable ON-delay / OFF-delay /
FA Timer function switchable either effective or ineffective. ONE SHOT / ON-delay * OFF-delay / ON-delay « ONE SHOT
COMPONENTS CNICHO Timer period: Red LED type; 0.5 ms approx., 1 to 9,999 ms timer, switchable either effective or ineffective.
MACHINE (Blue LED, Green LED, Infrared LED type; approx. 0.5 to 500 ms) (Timer period: Output 1; 0.5 ms, 109,999 ms, Output 2; 0.5 ms, 1 to 500 ms)
VISION
_ SYSTEMS Light emitting amount Incorporated (Red LED type only) (Note 3) Incorporated (Note 9 Incorporated (Note 3) .
W lection functi FAST STD LONG: 4 level H-SP- 3 level S-D- 2 level FAST, STD, LONG: 4 level FAST, STD, STDF, LONG, U-LG: 4 level
s%’%%g selection function , , : 4 level, H-SP: 3 level, S-D: 2 leve H-SP, -D: 2 level H-SP: 3 level
Automatic interference Incorporated (Up to four sets of fiber heads can be mounted ::gﬁ;ﬁg;aé?gsgjt% ;ths:: S(ﬁltsv%\]:fre%hf?s:rshiir:j:?n
prevention function close together. However, 2 fiber heads in H-SP mode.) (Note 4) U-LG mode, 2 fiber heads in H-SP mode.)] (Note 5)
o | Ambi —10 to +55 °C +14 to +131 °F (If 4 to 7 units are connected in cascade: —10 to +50 °C +14 to +122 °F, if 8 to 16 units are
8 mbient temperature ’ . ° ° : L . ° o
2 connected in cascade: —10 to +45 °C +14 to +113 °F) (No dew condensation or icing allowed), Storage: =20 to +70 °C —4 to +158 °F
©
I @ | Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH
Selection o
Gty = | Ambient illuminance Incandescent light: 3,000 £x at the light-receiving face
. ©
Fibers E Voltage withstandability 1,000 V AC for one min. between all supply terminals connected together and enclosure (Note 6)
Fib
% Insulation resistance 20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure (Note 6)
E Vibration resistance 10 to 150 Hz frequency, 0.75 mm 0.030 in amplitude in X, Y and Z directions for two hours each
FX-500 u Shock resistance 98 m/s? acceleration (10 G approx.) in X, Y and Z directions for five times each
FX-100 Emitting element (modulated) Red LED Blue LED Green LED Infrared LED Red LED Red LED
m \ Peak emission wavelength | 650 nm 0,026 mil | 470 nm 0.019 mil | 525 nm 0.021 mil | 940 nm 0.037 mil | 650 nm 0.026 i 650 nm 0.026 mil
Fx410 Material Enclosure: Heat-resistant ABS, Case cover: Polycarbonate, MODE key: Acrylic, Jog switch: Heat-resistant ABS (FX-301B/G/H: Acrylic)
EX311 Connecting method Connector (Note 7)
~ mxa0Fn Cable length Total length up to 100 m 328.084 ft (50 m 164.042 ft for 5 to 8 units, 20 m 65.617 ft for 9 to 16 units) is possible with 0.3 mm2, or more, cable.
— FXS0F Weight Net weight: 20 g approx., Gross weight: 25 g approx.
Accessory E?f,{é'g.]m(as”‘egl')ﬁﬁrset ‘ ‘ FX-MB1 (amplifier protection seal): 1 set

Notes: 1) Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23 °C +73.4 °F.
2) 50 mA per output. 25 mA if five, or more, amplifiers are connected in cascade.
3) The light emitting amount can be zero (emission halt) in all modes.
4) When the power supply is switched on, the light emission timing is automatically set for interference prevention.
5) When the interference prevention function “{*-2” is set, the number of mountable fiber heads becomes double.

Furthermore, take care that the response time also becomes double.
6) The voltage withstandability and the insulation resistance values given in the above table are for the amplifier only.
7) The cable for amplifier connection is not supplied as an accessory. Make sure to use the optional quick-connection cables given below.
Main cable (3-core) for FX-301(P)(-HS): 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) for FX-301(P)(-HS): 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)
Main cable (4-core) for FX-305(P): CN-74-C1 (Cable length 1 m 3.281 ft), CN-74-C2 (Cable length 2 m 6.562 ft), CN-74-C5 (Cable length 5 m 16.404 ft)
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[l /0 CIRCUIT AND WIRING DIAGRAMS

Digital Fiber Sensor FX'300 SERIES

FX-301(-HS)
I/O circuit diagram Terminal No.
/mf quick-connection cable
D (Brown) +V (Note 1)
——————

5 (Black) Output *_1 . 12t0 24V DC
g - +10 %

gl I *7 100 mA max. (Note 2)

@ (Blue) 0 V (Note 1)

Internal circuit «—o— Users’ circuit
Notes: 1) The quick-connection sub cable does not have +V (brown) and 0 V
(blue). The power is supplied from the connector of the main cable.
2) 50 mA max., if five amplifiers, or more, are connected together.

Symbols ... D : Reverse supply polarity protection diode
ZD: Surge absorption zener diode

Tr : NPN output transistor

FX-301P(-HS)

I/O circuit diagram Terminal No.

Color code of quick-connection cable

¥
(Brown) +V (Note 1)
3 J { %o
£ 100 mA max. (Note 2) +
5 TL 12 o 24V DC
2 (Black) Output T 10%
§ Load
D (Blue) 0 V (Note 1)
s

Internal circuit <—o—= Users’ circuit
Notes: 1) The quick-connection sub cable does not have +V (brown) and 0 V
(blue). The power is supplied from the connector of the main cable.
2) 50 mA max., if five amplifiers, or more, are connected together.

Symbols ... D : Reverse supply polarity protection diode
ZD: Surge absorption zener diode
Tr : PNP output transistor
FX-305

I/O circuit diagram  Terminal No.

Color code of quick-connection cable

Internal circuit<—o— Users’ circuit
Notes: 1) The quick-connection sub cable does not have +V (brown) and 0 V
(blue). The power is supplied from the connector of the main cable.
2) 25 mA max., if five amplifiers, or more, are connected together.

Symbols ... D: Reverse supply polarity protection diode
ZD1, ZD2: Surge absorption zener diode
Tr1, Tr2 : NPN output transistor
FX-305P

1/0 circuit diagram  Terminal No.

Color code of quick-connection cable

Internal circuit «<—&6— Users’ circuit
Notes: 1) The quick-connection sub cable does not have +V (brown) and 0 V
(blue). The power is supplied from the connector of the main cable.
2) 25 mA max., if five amplifiers, or more, are connected together.

Symbols ... D: Reverse supply polarity protection diode
ZD1, ZD2: Surge absorption zener diode

Tr1 Tr2 : PNP output transistor

r'd
D (Brown) +V (Note 1)
L e
3T (Black) Output ﬂ i
5 [Load] 12t0 24 V DC
§ T2 K20 (White) Output 2 50 mA max. (Note 2) +10 %
c
] ( % o2 50 mA max. (Note 2)
(Blue) 0 V (Note 1)

¥
(Brown) +V (Note 1)
=L ? Zo1 50 mA max. (Note 2) i
= *
S| Tri J{ % Zoo|{Black) Output 1 50 mAmax. (Note 2) 121024V DC
5 + -T+10%
S 0 [Load|
I (White) Output 2 m
L
D “(Blue) 0V (Note 1)

NPN output type

Color code of quick-connection cable

*qu to 24V DC
, Tﬂo%

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

Wiring diagram

Brown (Note)

Terminal arrangement diagram

N
o [l
®Output ‘H
@oVv 20

PNP output type

Color code of quick-connection cable

+l12to 24V DC

- x10%
Blue (Note)

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

Wiring diagram

Brown (Note)

Black

Terminal arrangement diagram

NPN output type

Color code of quick-connection cable

Wiring diagram

e

Brown (Note)

*L

Black JJZ to 24V DC
0

White T 10 %

Blue (Note)

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

Terminal arrangement diagram

@+v

PNP output type

Color code of quick-connection cable

Wiring diagram

Brown (Note)

Black l
i *_L12t024 VDC

+10 %

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

Terminal arrangement diagram

@Output 2
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Digital Fiber Sensor FX-300 series

Il PRECAUTIONS FOR PROPER USE

Refer to p.1458~ for general precautions and to the “PRO mode operation guide”
on our website for details pertaining to operating instructions for the ampilifier.

FIBER
SENSORS
SeNSORS
* Never use this product as a sensing device
pioTe: for personnel protection.
% * In case of using sensing devices for
g Hoto: ' personnel protection, use products which
SENSORS Q meet laws and standards, such as OSHA,
s lBEA ANSI or IEC etc., for personnel protection
applicable in each region or country.
CURTE\?E‘E
— =% | - The digital fiber sensor FX-301(P) has been modified
ion since its production in June 2004. The explanations
e below are about the modified product.
PROXIMITY
SENSORS
PARTICULAR
SENSORS Mounting
SENSOR
OFTIONS  How to mount the amplifier
reshE (D Fit the rear part of the mounting section of the ,
s amplifier on a 35 mm 1.378 in width DIN rail. .
WRESHIG @ Press down the rear part of the mounting Q SF ©)
section of the unit on the 35 mm 1.378 in width o
WEASLRE: DIN rail and fit the front part of the mounting 3" '-#7% 17 widh
SENSORS section to the 35 mm 1.378 in width DIN rail.
STATIC
Ek%@ﬁéé How to remove the amplifier
ussm (D Push the ampilifier forward.
MARKERS (@) Lift up the front part of the amplifier
oL to remove it.
Note: Take care that if the front part is lifted without pushing the
HOUAN amplifier forward, the hook on the rear portion of the mounting
\NTyF‘i\F%gg section is likely to break.
wwig  Fiber installation
VISUALIZATION
_ COUPONENTS.
;. * Insert the fiber into the amplifier after attaching the
attachment. Refer to the "Instruction Manual" included
MACHINE with the fiber for details.
SYSTEMS
s%’%'ﬁé (D Push the fiber lock lever down. @/f®
—— (@ Slowly insert the fiber into the insertion lFiber lock & ;
slot until it stops. (Note 1) :I
(@ Push the fiber lock lever back up until =2 3
it stops. /@
— Notes: 1) Note that if the fiber is not fully inserted, the sensing distance will
SSecton decrease. Also note that the flexible fiber may bend during insertion.
— 2) In case of coaxial reflective type fibers (FD-G4, FD-FM2, etc.),
i mount the central fiber (single-core) to the emitter part and the
peripheral fiber (multi-core) to the receiver. Note that sensing
precision will deteriorate when done in reverse.
FX-500 * Connection
FX-100
m » Make sure that the power supply is off while connecting
FX-410 or disconnecting the quick-connection cable.
FX-311

FX-301-F7/
FX-301-F

Connection method

(D Holding the connector of the
quick-connection cable, align
its projection with the groove
at the top portion of the
amplifier connector.

@ Insert the connector till a click
is felt.

Quick-connection cable

Disconnection method

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

Projection

Note: Take care that if 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.

Cascading

» Make sure that the power supply is off while adding 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 the amplifiers move on the DIN rail depending on

the attaching condition or the amplifiers are mounted

close to each other in cascade, fit 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-Co / CN-72-Co) as the

quick-connection cable for the second amplifier
onwards.

When connecting amplifiers not close to each other

in parallel, be sure to mount the optional end plate

(MS-DIN-E) at both sides of each amplifier or affix the

communication window seal of the accessory amplifier

protection seal (FX-MB1) to the communication
windows.

The settings other than the interference prevention

function cannot be transmitted between FX-301(P)

FX-301B/G/H(P), FX-305(P). Therefore, in case both

models of amplifiers are mounted in cascade, be sure

to mount identical models together. However, the
interference prevention function is not incorporated in
the FX-301(P)-HS. Take care when the sensors are
mounted in cascade.

If the FX-301(P) updated version unit or the FX-305(P)

is mounted with the FX-301(P) previous version unit or

the FX-301B/G/H(P) in cascade, place the FX-301(P)
updated version units and the FX-305(P) units to

the right side (seen from the connector side) of the

previous version units. For details, refer to “Cautions

on sensor connection in cascade”.

For a difference between the updated version unit

and the previous version unit, refer to “A difference

between the updated version unit and the previous

version unit”.

The communication function of this product and that of

the FX-301(P)-F / F7 is different. If these models are

mounted in cascade, affix the accessory fiber amplifier
protection seal (FX-MB1) included in the FX-301(P)
and FX-305(P) to the communication windows of the
amplifiers.
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Il PRECAUTIONS FOR PROPER USE

Digital Fiber Sensor FX-300 series

Refer to p.1458~ for general precautions and to the “PRO mode operation guide”
on our website for details pertaining to operating instructions for the ampilifier.

Cascading method

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

@ Slide the amplifiers next to each
other, and connect the quick-
connection cables.

(® Mount the optional end plates
(MS-DIN-E) at both the ends to
hold the amplifiers between
their flat sides.

@ Tighten the screws to fix the
end plates.

35mm 1.378 in
width DIN rail

Sub unit  Sub cable

(CN-71/72-Cr)
(Optional)

Main cable
(CN-73/74-Co)
(Optional)

Dismantling
(D Loosen the screws of the end
plates.

(@ Remove the end plates.

@ Slide the amplifiers and remove
them one by one.

End plate
(MS-DIN-E)
(Optional)

Cautions on sensor connection in cascade

* When the units in the group A and the group B shown in
the table below are connected in cascade, connect them
in cascade as <Figure A> shown below.

<Figure A> <Figure B> ] ] ]
Optical communications Optical communications FX-301(P): Previous version unit
are possible are impossible Group A | (Note 1), FX-301G(P)/B(P)/H(P),
FX-41o(P), LS-401(P) (Note 2)
FX-301(P): Updated version
Group B | it (Note 1), FX-305(P)

Notes: 1) For the difference between the updated
version unit and the previous version
unit, refer to “A difference between the
updated version unit and the previous
version unit”.

2) When LS-401(P) is connected with the

digital fiber amplifier in cascade, be sure to
locate LS-401(P) at the left-most position
Group A Group B (when viewed from the connector side).
Group B Group A

» When the units of the group A and the group B are
connected in cascade as <Figure B> shown above,
optical communications cannot be done. When the
optical communications function is used, connect them as
<Figure A> shown above. If the units cannot be placed
as <Figure A>, the following measure @ or @ should be
taken.

@ Affix the communication window seal of the accessory
fiber amplifier protection seal (FX-MB1) to the
communication window of the FX-301(P) updated
version unit or FX-305(P).

@ If the measure (D described above cannot be taken,
change the optical communications spec. of the group B
units.

How to change the communication specification of Group B

» Change the communication specification of Group B
according to the following procedures. Make sure to set the
communication specification to “J (Group A communication
specification)” or “J{ (Optical Communication Stop)”.

<Changing Procedure>
wer (1) Display [PROA4].

|

@ Long press the [Jog Switch] and
& + é [MODE key] at the same time.
(Note 3)
& & T3
RUN|[J ":|L/D RUN(C] ":IL/D RUN|] "‘ZIL/D
TEACH|CJ = [J|TIMER  TEACH|J = [J|TIMER  TEACH|J CJ|TIMER
ADJ|T] A= AE P == o L(S|ern
Group B's Communication ~ Group A's Communication  Optical Communication Stop

Specification SpeciﬁcationI
|

I

Notes: 3) Every time the [Jog Switch] and the [MODE key] is
simultaneously long pressed, the display changes in
this sequence: “[1"—*[1" 1" L1t

%JCnH:L /o (3 When you release the [Jog Switch] and

L3N] o L X s [MODE key], the communication specification
will be set and “PRO4” will be displayed.

Notes: 4) When the communication specification is set to “< (Group A
communication specification)’, make sure to tightly attach the
products. Also make sure to take note of the following:

* There are instances when the optical communication function
cannot be used due to the usage environment, etc.
* Do not perform batch channel loading or saving.

Part description

MODE indicator / L/D ON (Yellow)
MODE indicator / TIMER (Yellow)

Stability indicator
(Green)(Note2)

Operation indicator (Orange) (Note1)

[| %{,CN E DZ[]D:Q [Zﬂ ‘Zﬂ [8] PUSH [TIMODE

ADoK L 0 [_Imm | |
MODE indicator / RUN (Green) MODE indicator / VODE ko
MODE indicator / TEACH (Yellow) PRO (Yellow) Yy
MODE indicator / ADJ (Yellow) Digital display (Red) Jog switch

Notes: 1) FX-305(P); Output 1 operation indicator (Orange)
2) FX-305(P); Output 2 operation indicator (Orange)

Operation procedure

* When the power supply is switched on, communication
self-check is carried out and normal condition is
displayed [MODE indicator / RUN (green)] lights up and
the digital display shows the incident light intensity.

* When the MODE key is pressed, the mode will change as
shown in the following diagram.

Power ON

Communication self-check

Press
RUN %[PRO mode]

Press Press A

y MODE key MODE key
[Teaching] TEACH TIMER |[Timer operation
(P.161) Pross press A setting] (P.162)

y MODE key MODE key
[Threshold ADJ |——»] L/p |[Outputoperation

) B h

;?j}ﬂzt}cm?P 162) MQ‘;BSE ey setting] (P.162)

When Jog switch is pressed, the setting is confirmed.
When MODE key is pressed for 2 sec., or more, the sensor returns to the ‘RUN" mode.
Cancellation is possible by pressing MODE key during setting.
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