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Automatic
sensitivity setting

At the industry’s leading edge

Improved the operability and visibility of the operation keys

Operation keys (setting switch and MODE key) have been renewed to be easy to operate. Also, the color of the keys
has been changed from black to light gray to achieve good visibility in dim light.

Setting switch TPYTERTT ) Setting switch MODE key
(Ver. 2) N /

MODE key

When the FX-500 series is used together with our super quality fiber, the incident light intensity variation among units
is decreased to only 1/4 of that of conventional models.

By being close to absolute values instead of modified digital values, changes in detection that could not be found in
the past can now be monitored.

| Super quality fiber | + | FX-500 series

Incident light intensity
i B Incident light
Th&glsuheold Incident I|§ht ® intensities are
|U ifv the threshold val ] 1/4 Can control by
nify the threshold value incldent light uhsmgl'llulfjtor:e
intensity variation threshold value.

[from previous]

Conventional amplifier

Large variation in
incident
light intensity.

Variation in the threshold value

Requires setting
different

threshold values
for each sensor.




Digital Fiber Sensor FX-500 SERIES Ver.2

A quality that surpassed that of standard fibers!

New fibers developed using a new manufacturing method adopted by our own factory along with a persistent quality

control system.

The basic performance of a standard fiber is greatly enhanced!

Variation in emission amount of the fiber core

is controlled down to less than +10 %,

achieving a stable detection.

« Beam axis deviation: Thru-beam type within +2 °,
Reflective type within +3 °

« Beam axis centering precison: within + 150 um

Previous

New material

Single core standard fiber
with high flexibility

In general, high-flexibility
types adopt a multi-fiber core,
which may result in large
variation in light emission.

lAmbient temperature [-40 to +70 °C -40 to +158 °F in previous model] ‘

lBending radius [Previous model is R25 mm R0.984 in]

-551+80 c
—67 tO +1 76 oF previous model

R4 mm _E V(3
R0.157in 2

previous model

The centering precision of
the fiber core attached to the
inserting plug is doubled.

As the insertion precision is
increased, the variation among
units can be greatly suppressed.
« Centering precision: within £ 40 ym

Max. 25 ps response time

FX-500 with its high response time contributes to
improve productivity.

Performing minute object detection when using a small
diameter fiber is now possible with a high response time
and longer sensing range.

lBending durability [Previous model is 1,000 times]‘

10 million LY==
times

* Bending conditons
Bending radius: R10 mm R 0.394 in,
Reciprocating bending 180°

Hyper

HYPR mode incorporated

FX-500 in combination with small diameter fibers which
can handle challenging detections, allows long sensing

@ 5-7 times! (Note)

range.

FX-500 A=
HYPR mode o

longer than the previous model

FD-NFM2

S

—"-'

Previou
FX-301 (LONG mode) =——

Note: When using FD-NFM2.

So accurate! Sharp detection with suppressed hysteresis

FX-500 with its
accurate detection
catches fractional
differences in

light intensity, achieving
high precision and
solving low-hysteresis
applications.

Reflector

* Long range detection of small objects with small
difference in light intensity

FR-Z50HW

r

+ Highly accurate detection while

avoiding saturation [z {eX [
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Digital Fiber Sensor FX-500 SeRIES Ver.2

Flat display with wide viewing angle

The large and high-contrast 7-segment display of high
luminance provides clear visibility from a wide angle of
view.

Compact cover does not get in the way

Reduced to 1 I3 of the previous model’s size

Clearly visible even

from sideways

R23 mm
R0.906 in

Resolves variation in displayed incident light intensity
Display adjustment setting

The variation in display can be adjusted to random
values. This helps to define proper instruction in a work
order.

Stable detection over long and short periods
Stabilized emission amount

The “four-chemical emitting element”, which we are the
first to incorporate to maintain a stable level of light
emission, has now become an industry standard.
FX-500 series continues to adopt the same emitting
element as well as the “APC (Auto Power Control)
circuit” which improves stability in short periods such as
when the power is turned on.

Suitable for preventative maintenance [@&J1Vi(zd)
Self-diagnosis output FX-505(P)-C2
FX-502(P) / 505(P)-C2 can set Output 2 as a self-
diagnosis output. When the teaching of Output 1’s
threshold value is carried out, Output 2 is set
concurrently with the setting randomly shifted by the
amount of surplus of threshold value. Light intensity

deterioration due to fiber breakage or dust accumulation
can be notified as an alarm output.

Stable detection while being eco-friendly
Emission power & gain setting

In cases when the incident

Display
adjustment
setting

Unify incident light intensity into any value

Saves maintenance time
Threshold tracking function

This function performs automatic setting to threshold
value by checking the incident light intensity at desired
intervals in order to follow the changes in the light
amount resulting from changes in the environment over
long periods (such as dust). This contributes to reduction
in maintenance hours.

’ Current incident light intensity ‘

H Detect deterioration in light intensity
(e.g. Useful in dusty environment)

o

Self-diagnosis can be used with the threshold
tracking function for added effectiveness.

light intensity is saturated,
the light emitting amount
can be adjusted to the
optimal level by AUTO
without changing the
response time. This allows
stable detection with an
optimal S/N ratio and saves
energy by controlling the

Object present

Object absent

Normal

H Detecting a transparent sheet

AUTO

)

Saturated

emitting electric current.

Auto mode (AUTO) and 3-level manual mode (H / M/ L [fine-adjustable]) are incorporated.




Built-in logic functions

Digital Fiber Sensor FX-500 SERIES Ver.2

No PLC necessary, saving material and programming costs

M Logical calculation functions

3 logical calculations (AND, OR,
XOR) are available with fiber
sensor only. 3 logical operations
can be selected against Output 1.
Additional controller is not
required so both wire-saving and
cost reduction can be achieved.

Communication direction (Up to 12 units)

I ®0Output 1: Normal output operation

1 Detection fiber

-

Calculation of two neighboring amplifiers

(®Lower side Output 1: Normal output operation

Truth table

FIBER
SENSORS

LASER
SENSORS

PHOTOELECTRIC
SENSORS

MICRO
PHOTOELECTRIC
SENSORS

(07 [T EN NV EVIEE I TRV IS CEINEIRITY FX-502(P) / 505(P)-C2

\ed ®Output 1: Normal output operation

. Synchronization fiber

®

M Equipped with 5 timer types

A wide variety of timer control operations
can be carried out by fiber sensors only.

Setto L-ON
Beam-

mEn received
Sensing — = Beam-
condition gilrrupted
ON-delay T OFF
ON
OFF-delay —| | | =] e
ON
One-shot Akl b OFF
ON/OFF Tl S EnL 82':
-delay
ON-delay/ T T ON
One-shot OFF

Timer period: 0.05ms to 32 s
Output 1 has ON / OFF-delay and ON-delay / One-shot timers are available.

Smooth setup changes by 8 data banks

The number of data banks used for saving the setup
conditions of the amplifirer is increased to eight. Setup
conditions can be saved and loaded to make setup
changes easy at a worksite where multiple models are
manufactured.

* FX-505(P)-C2 can obtain answer back output after external input, when
sensing output 2 is set to answer back output mode.

(@] Lover side Output Ca‘gu‘a""” result Logical calculation output (C)
i Normal operation £ = AND OR XOR AREA
SENSORS
(OF T ET TR RNV AR RN []1i[ETd FX-502(P) / 505(P)-C2 X . X o orF il
- - CURTAINS/
OFF bt COFF IR SAFETY CONPONENTS
PRESSURE /
ON OFF OFF ON ON FLOW
4] Calculation result output OFF OFF OFF OFF OFF _SENSORS
' INDUCTIVE
o1 Normal output operation PROXIMITY
SENSORS
PARTICULAR
USE SENSORS
SENSOR
External input OPTIONS
(sensor, contact, PLC, etc.) SIMPLE
© [XRE] Calculation result output WIRE-SAVING
UNITS
WIRE-SAVING
SYSTEMS
Analog output cable type FX-505(P)-C2
........................................................................... MEASUREMENT
. . . ENSOR
To monitor the sensing of objects, a 4 to 20 mA analog SENSORS
current is output in respond to the digital value of the RUNL
incident light intensity. DEVICES
LASER
0 W Edge tracking of film or sheet MARKERS
l - -~ Actual position PLC
£ " Meandering position
g “ HUMAN MACHINE
2 INTERFACES
3 ENERGY
v MANAGEMENT
4 SOLUTIONS
— Incident liht ntensity (digt) —> 4,000/8,000 FA COMPONENTS
MACHINE VISION
SYSTEMS
The meandering path can be monitored UV CURING
as the light intensity changes. SYSTEMS
Remote control improves work [ &y
efficiency by external input
........................................................................... Selection
. ) ) . Guide
Work efficiency can be improved by operating via PLC ——
output or other external signal.* FTho
* FX-502(P) can operate via external signal when switching from Output
2 to external input. Other Products
M Functions operable by external input
Full-auto * / Limit* / . . - m
2-point teaching * Display adjustment setting FX-550
Data bank load * / save * Logical calculation (self-unit only) FX-100
Emission halt Copying function lock (self-unit only) FX-410
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Digital Fiber Sensor FX-500 SeRIES Ver.2

An optical communication function allows
sensors to be adjusted simultaneously

The data that is currently set can be copied and saved all

No need to specify a main unit or sub unit

...... AllFX-500 amplifiers can be used as either a main unit or a

at sub unit. Just use a main cable or a sub cable to distinguish

once for all amplifiers connected together from the right side ~ the two. This reduces the costs of inventory management.

thanks to the optical communication function.
This greatly reduces troublesome setup tasks and makes
setup much smoother.

Optical communication
window

Il ORDER GUIDE

The same part number
can be used as either

a main unit or sub unit!

Sub cable

Main cable (3-core)
[rxsoe | GLo
Sub cable (1-core)
CN-7
Main cable (4-core)

CN-74-Co)
Sub cable (2-core) Disconnection is possible without

CN-72-Co moving the amplifier sideways

Main cable

Amplifiers | Quick-connection cable is not supplied with FX-501(P) and FX-502(P). Please order it separately.

Type Appearance Model No.

Emitting

element Output External input

HUMAN
MACHINE
INTERFACES
ENERGY
MANAGEMENT
SOLUTIONS

FA
COMPONENTS

MACHINE
VISION
SYSTEMS
uy

CURING
SYSTEMS

Selection
Guide

Fibers

Fiber
Amplifiers

Other
Products

FX-550
FX-100
FX-410

FX-501

Standard
type

FX-501P

FX-502

FX-502P

FX-505-C2

Cable type |2-output type

FX-505P-C2

NPN open-collector transistor

PNP open-collector transistor

NPN open-collector transistor 2 outputs
Incorporated
(Switchable with Output 2)

Red LED
PNP open-collector transistor 2 outputs

NPN open-collector transistor 2 outputs
analog output

Incorporated
PNP open-collector transistor 2 outputs
analog output




Digital Fiber Sensor FX-500 SERIES Ver.2

Il ORDER GUIDE

. . LASER
Quick-connection cables SENSORS

For FX-501(P) ‘ Quick-connection cable is not supplied with the amplifier. Please order it separately. ‘

PHOTO-
SENGONS
Main cable Vo —
Type Model No. Description T ¢
« CN-73-Co TR

SENSOR

CN-73-C1 Length: 1 m 3.281 ft ] ésﬁéom
Main cable 0.2 mm? 3-core cabtyre cable, with connector
(3-core) CN-73-C2 Length: 2m 6.562 ft | on one end SAFETY LIGHT
Cable outer diameter: 3.3 mm 0.130 in gﬂwm
CN-73-C5 Length: 5 m 16.404 ft Sub cable CONPONENTS
PRESSURE /
CN-71-C1 Length: 1m 3.281ft | 0.2 mm2 1-core cabtyre cable, with connector * CN-71-Co SERSORS
Sub cable . on one end _
(1-core) CN-71-C2 Length: 2m 6.562t | ~4p16 outer diameter: 23.3 mm 20.130 in OuCTE
CN-71-C5 Length: 5m 16.404 ft | Connectable to a main cable up to 15 cables. SENSORS

PARTICULAR

For FX-502(P) ‘ Quick-connection cable is not supplied with the amplifier. Please order it separately. ‘ SENSORS

. SENSOR
Main cable OPTIONS
Type Model No. Description 5

IMPLE
WIRE-SAVING
UNITS

CN-74-C1 Length: 1 m 3.281 ft .
Main cable 0.2 mm?2 4-core cabtyre cable, with connector YRESAING
(4-core) CN-74-C2 Length: 2m 6.562 ft | on one end SRR
Cable outer diameter: 3.3 mm 0.130 in MEASURE-
CN-74-C5 Length: 5 m 16.404 ft Sub cable SENors
CN-72-C1 Length: 1m 3.2811 | 9 2 mm2 2-core cabtyre cable, with connector * CN-72-Cno gg?VTTIgOL
Sub cable . on one end DEVICES
(2-core) CN-72-C2 Length: 2m 6.562 1 | 5apie outer diameter: @3.3 mm 20.130 in
CN-72-C5 Length: 5m 16.404 ft | Connectable to a main cable up to 15 cables. WSREKRERS
PLC
End plates ‘ End plates are not supplied with the amplifier. Please order them separately when the amplifiers are mounted in cascade. ‘
HUMAN
MACHINE
L INTERFACES
Appearance Model No. Description T
sttt
When amplifiers are mounted in cascade, or when
an amplifier moves depending on the way it is FA
installed on a DIN rail, these end plates clamp COUPONENTS
MS-DIN-E amplifiers into place on both sides. Make sure to MACHINE
use end plates when cascading multiple amplifiers gIYSSI(_?gMS
together. -
2 pcs. per set (L‘%RING
SYSTEMS
Selection
g - uide
Amplifier mounting bracket o
. . T ibers
Designation Model No. Description « MS-DIN-2
N, Amplifiers
Amplifier MS-DIN-2 Mounting bracket for amplifier %
mounting bracket 9 p
Accessory Communication FX-550
window seal _—
* FX-MB1 (Amplifier protection seal) FX-100
10 sets of 2 communication window FX-410

seals and 1 connector seal

M LIST OF FIBERS

Refer to "Fiber Selection p.5 ~" for details of each fiber.




Digital Fiber Sensor FX-500 SeRIES Ver.2

Il SPECIFICATIONS

Cable extension

LASER
SENSORS Type Standard type 2-output type Cable type (Analog output type)
ELECTRIS 2 | NPN output FX-501 FX-502 FX-505-C2
SENSORS =
Pml(%) Iltem = | PNP output FX-501P FX-502P FX-505P-C2
ELEENCSBRFQ CE marking directive compliance EMC Directive, RoHS Directive
SENégrEé Supply voltage 12t0 24 V DC’} % Ripple P-P 10 % or less
SAFETY LIGHT BT GERS Tt Normal operation: 960 mW or less (current consumption 40 mA or less at 24 V supply voltage, excluding analog output of cable type)
CURSTAAF'Q% P ECO mode: 680 mW or less (current consumption 28 mA or less at 24 V supply voltage, excluding analog output of cable type)
COMPONENTS
PRESSURE / <NPN output type> . <PNP output type>
NSRS Output NPN open-collector transistor PNP open-collector transistor
" (2-0‘1),|t ut tyne and cable type: * Maximum sink current: 100 mA + Maximum source current: 100 mA
g\é[())uxﬂl#g out St 1 )g)ut ut2) YR (2-output type and cable type are 50 mA) (Note 2) (2-output type and cable type are 50 mA) (Note 2)
SENSORS (X015 P » Applied voltage: 30 V DC or less (between output and 0 V) + Applied voltage: 30 V DC or less (between output and +V)
T RICIR + Residual voltage: 2 V or less (Note 3) (at maximum sink current) ~ « Residual voltage: 2 V or less (Note 3) (at maximum source current)
SENSORS Output points 1 point 2 points
Osg#gﬁg Output operation Switchable either Light-ON or Dark-ON by L/D mode
SIPLE Short-circuit protection Incorporated
W‘RE-S}L\J\I/JI’%(SB Response time H-SP: 25 ps or less, FAST: 60 ps or less, STD: 250 ps or less, LONG: 2 ms or less, U-LG: 4 ms or less, HYPR: 24 ms or less, selectable
WIRE:SAVING Analog output (Cable type only) Output current: 4 to 20 mA approx. [H-SP, FAST, STD: At 0 to 4,000 digits, LONG: At 0 to 8,000 digits (Note 4)], Response time: 2 ms or
SISTENS g oulp YPE ONY) | ess, Zero point: Within 4 mA £1 % F.S., Span: Within 16 mA 5 % F.S., Linearity: Within +3 % F.S., Load resistance: 0 to 250 Q
VEASURE: <NPN output type> <PNP output type>
SENSORS NPN non-contact input PNP non-contact input
~ sanc External input + Signal condition + Signal condition
C[?EME(E)IS_ (2-output type only, switchable High: +8 V to +V DC or Open High: +4 V to +V DC
with Output 2) Low: 0to +1.2V DC (at 3 mA sink current)
LASER (at 0.5 mA source current) Low: 0 to +0.6 V DC or Open
MARKERS « Input impedance: 10 kQ approx. * Input impedance: 10 kQ approx.
. . . Emission halt / Teaching (Full-auto, Limit, 2-point) / Logic operation setting / Copy
PLC
Feetilly eiemel pt nsieh lock / Display adjustment / Data bank load / Data bank save, selectable
MMQQ Sensitivity setting 2-point teaching / Limit teaching / Full-auto teaching / Manual adjustment
INTERFACES
omey  Incident light intensity display range H-SP / FAST / STD: 0 to 4,000, LONG: 0 to 8,000, U-LG / HYPR: 0 to 9,999
MANAGENENT
SOLUTIONS <Output 1>
Incorporated with variable OFF-delay / Incorporated with variable OFF-delay / ON-delay / One-shot / ON OFF-delay /
conpoNETe ) ) ON-delay / One-shot / ON OFF-delay / | ON-delay + One-shot timer, switchable either effective or ineffective
Timer function . .
—— ON-delay « One-shot timer, switchable | <output 2>
MATEION either effective or ineffective Incorporated with variable OFF-delay / ON-delay / One-shot timer, switchable either
SYSTEMS effective or ineffective
CURIHg Timer range “ms”: 0.5 ms approx., 1 to 9,999 ms approx., 1 ms approx.,
SYSTEMS Timer period Timer range “sec.”: 0.5 s approx., 1 to 32 s approx., 1 s approx.,
Timer range “1/10 ms”™: 0.05 ms approx., 0.1 to 999.9 ms approx., 0.1 ms approx., each output is set individually
Light emitting amount selection function Incorporated, 3 levels (each level 25 to 100 %) + Auto setting [1 level (25 to 100 %) when using H-SP mode]
Interference prevention function Incorporated (Note 5), selectable either automatic interference prevention or different frequency
selesclﬂgg VeI SEties Hysteresis setting / Shift amount setting / Emission power setting / Display turning setting / ECO setting / Data bank loading
— 9 saving setting / Copying setting / Code setting / Reset setting / Logical calculation setting / Threshold value tracking setting, etc.
Protection IP40 (IEC)
Amplifiers
nggég AT e -10to +55 °C +14 to +131 °F [If 4 to 7 units are mounted in cascade: —10 to +50 °C +14 to +122 °F or if 8 to 16 units (cable type: 8 to 12 units)
— P are mounted 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
Emitting element (modulated) Red LED (Peak emission wavelength: 643 nm 0.025 mil)
4FX 550 Material Enclosure, Case cover: Polycarbonate, Switch: Polyacetal
T 2 6
FX-100 Cable 0.2 mm? 6-core cabtyre cable, 2 m 6.562 ft long
EX-410 Extension up to total 100 m 328.084 ft is

possible with 0.3 mm?, or more, cable.
(however, supply voltage 12 V DC or more)

Weight

Net weight: 15 g approx., Gross weight: 70 g approx. Net weight: 60 g approx., Gross weight: 100 g approx.

Accessory

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 max. if 5 or more standard types are connected together. (25 mA in case of 2-output type and cable type)
3) In case of using the quick-connection cable (cable length 5 m 16.404 ft) (optional).
4) If display adjustment was conducted, it is not in this range.
5) Number of sensor heads which is possible to be mounted closely in auto interference prevention function depends on response time as shown in table below.
Number of sensor heads which is possible to be mounted closely in different frequency Interference prevention function is up to 3 units.

« Number of sensor heads mountable closely (Unit: set)

Response time | H-SP

FAST| STD |LONG| U-LG [HYPR

1P-1 0

2 4 8 8 12




[l /0 CIRCUIT AND WIRING DIAGRAMS

Digital Fiber Sensor FX-500 SERIES Ver.2

FX-501

1/0 circuit diagram Terminal No.

Color code of quick-connection cable
4
ly/(Brown) +V (Note 1)

—t—
:‘é’
-5 (Black) Output +_1 12t024V DC
g —i—( _ +10 g
§ ‘ X 100 mA max. (Note 2) e
(Blue) 0 V (Note 1)

d
Internal circuit<—o— User’s 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.

FX-501P

I/O circuit diagram Terminal No.
Color code of quick-connection cable

¥
(Brown) +V (Note 1)
+i 12t0o 24 VDC

+10 o
s %

»)
14 %

|J 100 mA max. (Note 2)
P

(Black) Output

Sensor circuit

(Blue) 0 V (Note 1)

Internal circuit «<—o—= User’s 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.

FX-502

1/O circuit diagram  Terminal No.

Color code of quick-connection cable
e
| (Brown) +V (Note 1)
—t¢——@
| (White) Output 2 / External |nput¢|§l§I l
12t0 24V DC

K — | 50 mA max. (Note 2)
z .. (Black) Output 1 |
1 I«
<Kl{ % | 50 mA max. (Note 2)+--
0
' (Blue) 0V (Note 1)

Sensor circuit

Internal circuit «<—o— User’s 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.

FX-502P

Terminal No.

1/0O circuit diagram
//Color code of quick-connection cable
(Brown) +V (Note 1)

|

1 :

:Hl K | 50 mA max. (Note 2) ;=i %)Sama\

[H—— -

4K71f | (Black) Output 1 ; 121024V DG

50 mA max. (Note 2) i

*P\( _ +10 gy
0 -15
(White) Output 2 / External |nput

| oa Load

| (Blue) 0 V (Note 1)

Sensor circuit

Internal circuit «<—o— User’s 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.

NPN output type

Color code of quick-connection cable

Wiring diagram

Brown (Note 1)

o l
- Black 12t0 24 V DC

0
De%
Blue (Note 1)

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

Terminal arrangement diagram
+V

@Output

®o0v

PNP output type

Color code of quick-connection cable

Wiring diagram

Brown (Note 1)

O l
= — Black *_1 12t024 VDC

0o,
B
Blue (Note 1)

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

Terminal arrangement diagram
O+V

@Output

@ov

NPN output type

Color code of quick-connection cable

Wiring diagram

Brown (Note 1)

Blue (Note 1)
Note: The quick-connection sub cable does not have a brown and a blue

lead wire.
Terminal arrangement diagram [l
®+ V —
@Output 1 % @Output 2 / External input
®o Vv 0o

PNP output type

Color code of quick-connection cable
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Digital Fiber Sensor FX-500 SeRIES Ver.2

[l /0O CIRCUIT AND WIRING DIAGRAMS
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FX-505-C2
1/0 circuit diagram
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2 1o+ (White) Output 2

S %4 1<

(%] L

r\l (Blue) 0 V
‘ (Gray) Analog output (4 to 20 mA)
_ @@ ]
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Il SENSING CHARACTERISTICS (TYPICAL)

Digital Fiber Sensor FX-500 SERIES Ver.2

FIBER
SENSORS
Thru-beam type Parallel deviation Sensing characteristics are listed in the alphabetic order of Model No. LASER
SENSORS
FT-140 Thru-beam type FT-30 Thru-beam type FT-31 Thru-beam type FT-31S Thru-beam type [T
ELECTRIC
SENSORS
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Left<«— Center —Right Left «—Center — Right Left<«— Center —Right Left<— Center —Right SENSORS
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Il SENSING CHARACTERISTICS (TYPICAL)

Thru-beam type Parallel deviation

LASER Sensing characteristics are listed in the alphabetic order of Model No. (Models with same sensing characteristics are grouped together.)
SENSORS
oo FT-A32 Thru-beam type FT-A32W Thru-beam typ
—wcro  Horizontal direction Vertical direction Horizontal direction Vertical direction
PHOTO-
ELECTRIC 4000 4000 4000 4000
SENSORS 157.48) VPR 157480 VPR 157480 TVER 157480 FVeR
sl | NOETH VL DT L) sy | L | |y
SENSORS = 310 S = 3 STD = 3 = = am
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FX-550 FT-H20-VJ50-S FT-H20-VJ80-S Thru-beam type FT-H20W-M1 Bl FT-H30-M1V-S [l EeEE R
FX-100 i . X . . .
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IBER

Il SENSING CHARACTERISTICS (TYPICAL)

Fi
SENSORS

Thru-beam type Parallel deviation  Sensing characteristics are listed in the alphabetic order of Model No. (Models with same sensing characteristics are grouped together.)

LASER
SENSORS
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Il SENSING CHARACTERISTICS (TYPICAL)

Thru-beam type Parallel deviation Sensing characteristics are listed in the alphabetic order of Model No.

FT-R41W Thru-beam type
Horizontal direction Vertical direction
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FT-R42W Thru-beam typ
Horizontal direction Vertical direction
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Il SENSING CHARACTERISTICS (TYPICAL)

Digital Fiber Sensor FX-500 SERIES Ver.2

Thru-beam type Parallel deviation Sensing characteristics are listed in the alphabetic order of Model No.
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Digital Fiber Sensor FX-500 SeRIES Ver.2

Il SENSING CHARACTERISTICS (TYPICAL)

Thru-beam type Parallel deviation Sensing characteristics are listed in the alphabetic order of Model No.
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Il SENSING CHARACTERISTICS (TYPICAL)

Digital Fiber Sensor FX-500 SERIES Ver.2

Retroreflective type Parallel deviation Sensing characteristics are listed in the alphabetic order of the Model No.
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Digital Fiber Sensor FX-500 SeRIES Ver.2

Il SENSING CHARACTERISTICS (TYPICAL)

Reflective type Sensing field Sensing characteristics are listed in the alphabetic order of the Model No. (Models with same sensing characteristics are grouped together.)
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Il SENSING CHARACTERISTICS (TYPICAL)

Digital Fiber Sensor FX-500 SERIES Ver.2

Reflective type Sensing field

Sensing characteristics are listed in the alphabetic order of the Model No.
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Digital Fiber Sensor FX-500 SeRIES Ver.2

Il SENSING CHARACTERISTICS (TYPICAL)

Reflective type Sensing field Sensing characteristics are listed in the alphabetic order of the Model No.
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Il SENSING CHARACTERISTICS (TYPICAL)

Digital Fiber Sensor FX-500 SERIES Ver.2
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Reflective type Sensing field Sensing characteristics are listed in the alphabetic order of the Model No. (Models with same sensing characteristics are grouped together.)  (aser
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Digital Fiber Sensor FX-500 SeRIES Ver.2

Il SENSING CHARACTERISTICS (TYPICAL)

Reflective type Sensing field Sensing characteristics are listed in the alphabetic order of the Model No.
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Digital Fiber Sensor FX-500 SERIES Ver.2
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Reflective type Sensing field Sensing characteristics are listed in the alphabetic order of the Model No. LASER
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= %031 N = %300 . = B
= FYPR = HYPR £ 1 £
800 800 £ 5906 ) £ 5906 i
€, fat [ N S - [ 1S ite £
= 3149 | = 3149 | = | nongossy = . non-glossy
- — ’_x_‘ paper
3w e — 8 60 e — 8 100 STD o STD Tz -
S B2 \ Tongossypaper < 262 ( nongossypaper | € 3037 7T mi € 3937 Dgitn|  Selection
Eed 3 8 LOAN S (2 uide
L m £ m [sol| f=/| 2 TSP /\ fe 2 HeP C .
o 1574 o 15748 ‘ L o I > & _ L | Fibers
= £ Fiber | & (gt N £ 19 N \ Fiber Fiber
3 m 3 .m / \head| 3 ! \retes| B i e Amplifiers
i H-SP H-SP D o QP
| R AT wOw| | HESPS N Tel 0/ Jion@rgn) | D | Cloow| Qb
MW B MM 00 5 10 150 A MW oM H 0 510 150 A 0 0 N 0 N 48 0 o N Do 6
7674 5906 397 1969 1969 3937 5306 7874 7674 5306 3937 1969 199 3937 5906 7874 26 155 078 0B 15T 232 26 1515 0787 08 155 2%
Left<— Center —=Right Down <— Center —» Up Left<— Center —»Right Down <— Center — Up
Operating point ¢ (mm in) Operating point ¢ (mm in) Operating point £ (mm in) Operating point ¢ (mm in) m
FX-550
FD-S30 Reflective type FD-S31 Reflective type Il €
Horizontal direction Vertical direction Horizontal direction Vertical direction FX-410
800 800 00 600
314% EjHYPR 314% VPR 862 ,—‘—‘HYPR %62 ,—‘—‘HYPR
T T 500 500 -
= = 19665 = 1968
<600 S 600 £ £
gnin| |4 b = ¥ E o E
£ E White Esm E 518
O ’_‘_‘ White O ! non-glossy | ’_‘_‘ White = ’_‘_‘
Q4 STD non-glossy| 8 W0 ["STD | Ppaper 8 3 STD ”0"'9’|°55Y QW STD
2 15748 paper 2 15748 t— 2 1111 pepel 2 1141 Whe non-gossy aper
g i g 7 s t—J £ ¢
° j = ° I 2w 2 —1'=
o L S - o 4LL S U |
o2} ] I\ Fiber o 1874 l o 1814 L
S 780 [ r 13 I\ Fiber £ | B ead | = / N £ L INE
kot H-sP \ head B HsP Up 2 10 fiead % 10— HsP N head
& A ©) @ 33 ) & 1 ) up
| ] Lot © right | Down| | tenZright] | 0 ©lpoun
B0 % 0 5% 0 180 B %0 0 5 10 180 Y m 8w 0 8 W oM 0 0 5 10 180
5906 3% 1969 1969 397 506 506 97 1969 199 3%7 506 5906 3% 1989 1969 397 5906 506 397 1969 199 397 5906
Left<+— Center —Right Down <— Center — Up Left<— Center —Right Down <— Center— Up

Operating point £ (mm in)

Operating point £ (mm in)

Operating point £ (mm in)

Operating point £ (mm in)
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Il SENSING CHARACTERISTICS (TYPICAL)

Reflective type Sensing field Sensing characteristics are listed in the alphabetic order of the Model No.

Operating point £ (mm in)

LASER
SENSORS
pioro.  FD-S32 Reflective type FD-S32W Reflective type
ELECTRIC
—wcro  Horizontal direction Vertical direction Horizontal direction Vertical direction
PHOTO-
ELECTRIC 1500 1500 1000 1000
SENSORS 50055 HYPR 59085 AYPR 3370 HYPR 3310 AYPR
A T T T 40 ol BN T 0 oot B
SENSORS = -~ = =
é G é 3149 £ 34%
oo E 1 E 1000 £
CRTAS) E 3977 ! Exm ! E w ‘ E w ‘
STt = - = B8 - B8R
COUPONENTS g3 STD | Wi g STD | yhite 8 STD | ypie g STD | yhie
PRESSURE / § Mi‘/?‘ﬁ é non- Iossl :jr é 402 non-goss la | é 1 w oo Cahr |
SENSORS 2 500 N |2 o i 1 2 sy - B 54 / \
D e F PO | S P jJL > 15 =S WJL
INDUCTIVE S £ ‘ £ MW £ W /
PARTICULAR 0 | ‘ L?“Righ‘ | | { : Olooun | 0 | | "e“ Right | | | IDOW"
400 P 0 po) 40 40 0 0 m 4 B0 0 0 % 10 18 B0 % 0 5% 0 180
SENSORS 15748 7874 7874 16748 15,748 7674 7874 1578 5906 3% 199 199 399 596 5906 3% 199 199 399 596
Left<— Center —Right Down <— Center —» Up Left<— Center —=Right Down <— Center —» Up
gg—#gﬁg Operating point £ (mm in) Operating point £ (mm in) Operating point £ (mm in) Operating point £ (mm in)
SPLE . .
WRESHNG  FD-S33GW  |REEe Vel FD-S60Y Reflective type
W'REYSSATVE'% Horizontal direction Vertical direction
& ‘ 800 - : 800
MEASURE- 3149 HYPR White non- ;055 paper 31.4% White non-glossy paper 31.4%
= ! =/ 1
e 1 o S s = W T L T W (HYPR)
statc =, 8 7 < TR £
CONTROL  E %4672 Neiber head EB82 HYPR w\ Fiber | gn6 i ‘ s
DEVICES E ‘ £ ! \ E ‘
a [eis  Left-—Right 4 | eﬂRight 4
LASER Q40 STD y g 0 ) g 40 [ STD | white =+
MARKERS %15748 %‘5748 STD %15748 non-glossy paper
3 3 3 3
5 H-5P] z / \ z 4 AT r;
PLC 2 M )] @ W Fbor
E 7874 ! E 7874 H-SP E 7874 H-SP \hea(ij
HUMAN \ / P
o | : ; WA s
| 100 5 0 5 0 0 0 N 0 D 4 8 o 0 N 0 D R
ENERG 397 1969 1969 3937 2 155 078 0781 15T 2362 2% 155 078 078 155 2382
MANAGEMENT Left<«— Center —Right Left<— Center —Right Down <+— Center —= Up
SOLUTIONS Operating point £ (mm in) Operating point £ (mm in) Operating point £ (mm in)
FA
CONPONENTS
———  FD-V30 Reflective type FD-V30W Reflective type
MACHINE
VISION ) o ) o ) o ) o
SYSTEMS  Horizontal direction Vertical direction Horizontal direction Vertical direction
uv
b %) 0 10
CURING T 0 T 0 ’_x_‘
SYSTEMS T 9843 / [HYPR] \ 9843 HYPR 3937 [HYPR] 39371 HYPR
Lom W Low Low
< 16 £ 1u 4 b 30 = T 3180 4
£ € £ £
E £ w £ g E w e
= 5 ‘ = 506 ! =236 =23 o
8 STD White ) STD White o STD P STD non-glossy
Selection & non-glossy e non-glossy paper e ‘ e paper
Guide S 100 g%a S 10 20mm S 4 White non-glossy paper q 4 0200mm
82 — L — 7 2] 5 o200 ® 7874
rbore 5 07 | (5P o | B % |[A-sP] 1 N 5 19| [HspP Diatin 5 1 |[H-sP Ezn
=2 TN\ /| g, A5 e, 7l 2, y
= ] = 1 =1 eV H E= H 7
8w ‘ / %ﬁL R // 3 0 Zow ( |
Ioer Fibe .
e ‘ ( \@ ‘ @ejhﬂ/‘ ‘ ot ‘ Fiber head/
Products 0 1 T T 0 T F—t— 0 0 }
— 0 0 4 D 0 D N 0 8 0 0 4 D 0 D N 0 8 2 1 0 1 2 0 1 0 10 0
3180 2362 1575 0787 0T8T 1575 2382 3150 3150 2362 1575 0787 0787 1575 2382 3150 0787 03% 03% 0787 0787 03% 03% 0787
Left<— Center—Right Down <— Center —» Up Left<— Center —»Right Down <-— Center — Up
m Operating point ¢ (mm in) Operating point £ (mm in) Operating point £ (mm in) Operating point £ (mm in)
FX-550
Fx-100 FD-V50 Reflective type FD-Z20HBW Reflective type
FX-410 . . . . . . . . . . . .
""" Horizontal direction Vertical direction Horizontal direction Vertical direction
40 40 400 40
~ 1 » v »
15.748 I~ Whit ‘ 15.748 15,748 White non-glossy paper| 15.748 White non-glossy paper
T / %LJ:.L e | \ T HYPR T HYPR th T HYPR 35—%
.omm
= 0w \M G - N T w = W N 0.138in - L
181 ross 11811 1811 1811 ber
E HYPR £ / £ £ head
0 = ‘ = ‘ E ‘
3 iSOy g m STD g W STD 3 m §TD
£ 1o 0 7Y 2 1 e 2 7 g 7
2 H-SP ® H-SP nonglossy| 7 2
% / \ ° 3| e; 5 fiH-Sﬂ % H—SEl
@ 1) 2 1w Iot=— 2 0 ' @ 1 .
£ 3% ! £ 3 ! L 2 3 ! £ 3 !
& ) ‘ ) ]
) M ‘ ) N/ 7 Fiber head ‘ ] 0
10 5 0 50 100 10 5 0 5 10 0 0 N 0 D 4R o 0 N 0 D N
397 1969 1969 397 3931 1969 1969 397 23 155 078 08T 15T 2362 2% 15 078 078 155 2382
Left<— Center —Right Down <— Center— Up Left<— Center —»Right Down <— Center — Up

Operating point £ (mm in) Operating point £ (mm in) Operating point £ (mm in)



Digital Fiber Sensor FX-500 SERIES Ver.2

Il SENSING CHARACTERISTICS (TYPICAL)

Reflective type Sensing field Sensing characteristics are listed in the alphabetic order of the Model No.

FD-Z20W

Horizontal direction Vertical direction

Reflective type

300

Horizontal direction

Reflective type

Vertical direction
800

FD-Z40HBW

800

300
11811 [¥eR] e [YeR] 31406 [AVPR] 4% [FvPR]
T 250 T 20 / 3 T A—"] ™ T f— L)
= ailh / \ = 984 // \ T W =
£ € £ 262 £ 28622
Er T BT e ] ] e ] L]
- ) - -
PR STD e g 10 STD g W STD / g m STD
S 5.906 non-glossy < 5906 White c 15748 White 5 15.748 Whie
7 paper 2 non-glossy paper 2 nongossy| 2 non-lossy
£ 1w /| 2m 2 aper 2 aper
o 39 \ [\ e o ¥ IV fmite > W /isp =/ 2w [isp t— /]
£ £ 0047 £ 4o £ .5 4mm
= 1 | \ me[L = T WA L0 iy £ 780 7 n E= R |_fmm
o R) (0.138 in 3z & H-SP - | = | 0158
& 150 Fiel & 1% / ﬂ\T & | B Fber
‘ o ‘ ) \head ‘ 0 ‘ head ‘ 0 ) \bead
0 K 10 0 10 2 30 K 20 10 0 10 2 30 150 100 50 0 50 100 150 180 100 50 0 50 100 150
1181 078 0.3%4 034 0787 1181 11800787 0394 0304 0787 1181 5906 3937 1.969 1969 3937 5906 5906 3937 1969 1969 3937 5906
Left<— Center —»Right Down <— Center —» Up Left<— Center —»Right Down <— Center —» Up

Operating point £ (mm in) Operating point £ (mm in)

FD-Z40W

Horizontal direction Vertical direction

Reflective type

Horizontal direction

Operating point £ (mm in)

Reflective type

Vertical direction

Operating point £ (mm in)

FD-Z50HW

800 80 3000 3000 ‘
2 408 i ¥ 19140 i . 112410 ! ¥
T 3149 White ”°”ZQ|°‘5jY paper 31,49 AYPR 118410 HYPR Wmtenonjg\;)ssypaper 8110| THYPR — V\gh\teernongkzj
40mm T fo] ™ T 2500 —% T 2,500 i
= W ol = W . > \ 2 SN el
gzaezz ™ Fiber head £ B2 E 2m \;ibedr E 200 |
= . E ) E 5w ! ea £ X
3 /—_—HYPR _— 3 e 3 3
@ W] = ® 0 STD Wie Q150 STD 3 STD
2 1578 2 15748 gy | & 906
3 AR 3 pe! 2 Z o
> M > m JVARE H-sP] 2“7 l
£ ‘ £ 19 LS - £ gl N
3 H-SP | 3 H-SP | @ g O
T T " i U\) 05 @) U\) 10585 %
0 ‘ 0 ] — ‘ |
0 0 4o D 0 D N 0 K 0 0 4 N 0 D L 0 8 % 4 @ 0 2 4 @ % o @ 0 a2 0 &
3150 2382 1575 0787 0787 1575 232 3150 3150 2382 1575 0787 0787 1575 2382 3150 2% 155 078 0T8T 155 23R 2% 155 078 078 15T 2362
Left<— Center —Right Down <+— Center — Up Left<— Center —>Right Down <+— Center —= Up

Operating point £ (mm in) Operating point £ (mm in)

Il PRECAUTIONS FOR PROPER USE

Operating point £ (mm in) Operating point £ (mm in)

Refer to p.1552 ~ for general precautions.
Refer to the “PRO mode operation manual” on our website for details.

* Never use this product as a sensing device
for personnel protection.

* In case of using sensing devices for
personnel protection, use products which
meet laws and standards, such as OSHA,
ANSI or IEC etc., for personnel protection
applicable in each region or country.

Wiring

» Make sure that the power supply is OFF while adding or

removing the amplifiers.
* Note that if a voltage exceeding the reted range is

applied, or if an AC power supply is directly connected,

the product may get burnt or damaged.

* Note that short-circuit of the load or wrong wiring may
burn or damage the product.

* Do not run the wires together with high-voltage lines or

power lines, or put them in the same raceway.
This can cause malfunction due to induction.

« Verify that the supply voltage variation is within the rating.

* If power is supplied from a commercial switching

regulator, ensure that the frame ground (F.G.) terminal of

the power supply is connected to an actual ground.

* In case noise generating equipment (switching regulator,

inverter motor, etc.) is used in the vicinity of this

product, connect the frame ground (F.G.) terminal of the

equipment to an actual ground.

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

» Make sure that stress by forcible bending or pulling is not
applied to the sensor cable joint and fiber cable.

Others

* This product has been developed / produced for industrial
use only.

* The specification may not be satisfied in a strong
magnetic field.

* The ultra long distance (U-LG, HYPR) mode is more
likely to be affected by extraneous noise since the
sensitivity of that is higher than the other modes. Make
sure to check the environment before use.

* Do not use during the initial transient time (H-SP, FAST,
STD: 0.5 sec., LONG, U-LG, HYPR: 1 sec.) after the
power supply is switched ON.

» These sensors are only for indoor use.

* Avoid dust, dirt, and steam.

» Make sure that the product does not come in contact with
oil, grease, organic solvents such as thinner, etc., strong
acid or alkaline.

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

* Never disassemble or modify this product.

* This product adopts EEPROM. Settings cannot be done a
million times or more because of the EEPROM's lifetime.
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PROXIMITY
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SENSORS
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OPTIONS
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WIRE-SAVING
UNITS
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CONTROL
DEVICES
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HUMAN
MACHINE
INTERFACES
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SOLUTIONS
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Digital Fiber Sensor FX-500 SeRIES Ver.2

[l DIMENSIONS (Unit: mm in)

Refer to p.63~ for details of fiber dimensions.
The CAD data can be downloaded from our website.

FX-505-C2 FX-505P-C2

Amplifier

62.52.461——=9.95

Output selection |nd|cator
(Yellow)

AN
Output 1 operation indicator
(Orange)

Output 2 operation indicator
(Orange)

[+-27.8 1.094 -+
|«22.70.894» 94 00.157
o 10 Communication window oy 7 | cable2m6.562 t
Beam-|0.394 0.276
emitting| =S| fanl
=TT — i
f i EoE
32
Beam- \, 17628
receiving| [ |70.276] " %% [ N % L&)
pat | ZO N = 143 99 &/
Ll el Ty | 5 5 i I
f }1<240.945-—3651437 I
3 3.95T
0.118 0.156
752.953 =~-2.80.110

Suitable for 35 mm 1.378 in width DIN rail

CN-71-Co CN-72-Co

Sub cable (Optional)

LASER
SENSORS  FX-501(P) FX-502(P) Amplifier
PHOTO- N
ELECTRIC Output selection indicator 8.2 62.52.461 9.95
SENSORS (Yellow) (Note 1) 5
25 ‘
ELECTRIC S B 5
Output 1 operation indicator || W) (5 (5 (5 (=) (000 v
SENSORS (Orange) (Note 2) ﬁ
AREA Setting switch
SENSORS Output 2 operation indicator
S (Orange) (Note 1) mF
SAFETYLIGHT c—c——e——= -—
CURTAINS !
SAFETY
— COUPONENTS o =-27.8 1.094->{l=-1.10.043
PRESSURE / Communication window [=-22.7 0.894-»|
SENSORS  Beam- 0.1384 ™~ N ! 0.276‘
INDUCTVE  emitting | E)
PROXMITY  part [ \>, B
SENSORS \r}
PARTICULAR \, ¥ 1%%0 28 T
Beam- |G 110220.8
SENSORS  recaiving 7 0.276l l ogie
SEnsoR pat Y 5T 00u | ]
OPTIONS L § 240 945»&«—36 51437
0.118 752.953
W‘RE'S%E Suitable for 35 mm 1.378 in width DIN rail
Notes: 1) FX-502(P) only
W‘REYSSAT% 2) FX-501(P): Operation indicator
3) FX-501(P): 3-pin, FX-502(P): 4-pin
MEASURE-
SENSORS . .
— swme CN-73-Co  CN-74-Co Main cable (Optional)
GRVCES
* Length L
WRERS  Model N Length L | 1380
odel No. eng \ (Note2) |
PLG CN-73/74-C1 | 1,000 39.370 1 o
—— CN-73(74-C2 | 2000 75740 = Y
MRS CN-73/74-C5 | 5,000 196.850 10
il 0.394
MANAE!EAE% 14 N ( )
0236
SOLUTIONS 254 ™~ (0.55 1 ) " (021 ?4)71
0.100 g
FA T
CONPONENTS 12t
( 105 — Ve
——— = 0.472) (413 —
Ve Cen} S
SYSTEMS 54 ¥ L]
" 0.100 02 | 1 3
™ 265 0.008 (0276 0.118 7]
CURING 0.104 l«10_,| ’ 7.2
SYSTEMS [70.394" 0283
- l._136_] :
Notes: 1) CN-74-Co only oS
2) CN-73-C: 3-core
Selection = 7 -
Gude  MS-DIN-2 Amplifier mounting bracket (Optional)
Fibers
t=-21.6 0.850 -]
Fibe 5.2 3.2
0205 77160630« g%
Other 5y o ’
Products 8.5 h o ] b0
— 0.335 ¥ 0394
3 5.2
m 0. 126*‘ - 0.205 2
0.197
35
FX-550 04 2 1378
0.016 g»].g ~"0.079 ol
FX-100 1 00.071 M* 00791} .
75
X410 R e 1 )

2-23.2 90.126 holes

27
1.063

Material: Cold rolled carbon steel (SPCC)

(Uni-chrome plated)

* Length L
Model No. Length L L 193
CN-71/72-C1 | 1,000 39.370
CN-71/72-C2 | 2,000 78.740
CN-71/72-C5 | 5,000 196.850 .
0.
0.113 =6
( 29 ) (9236)
0.114) |
= "
 E—
O.ﬁgij
72
0.283

Notes: 1) CN-72-Co only
2) CN-71-Co: 1-core

MS-DIN-E End plate (Optional)
275
0.108

)
M3 (length 18 mm 0.709 in) pan head screws

|3
0118 gg

‘

M3 square nut

Suitable for 35 mm 1.378 in width DIN rail

Material: Polycarbonate






