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Industry leading stability
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Decrease the variation among fiber sensors

High stability!

“Why are the values different even for the same detection?” “If we try to forcibly unify all the display
values of incident light intensity, we will not be able to read the actual changes.”

SUNX focuses on the variation among fiber sensors and aims for absolute digitalization.

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 |

Threshold value  Incident light intensity

i J=

Previous amplifier

Threshold value Incident light intensity

Stability of the incident light intensity is improved
by 4 times*.

Values of incident light intensity stay close
together even after replacing an amplifier.

* Using a small diameter fiber (fiber core 80.5 mm 20.020 in).
If using a standard fiber (fiber core 81.0 mm 20.039 in), the variation
will be double of that of conventional models.
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Large variation in incident - — —
4 ight intensity. A | Incident light intensities

are stable.

1l 1/4

O 0.6 6 incident light

J intensity variation
Requires setting different P
threshold values for each [from previous]
SEensor.

Incident light intensity

Can control by using
just one threshold value.

Specifying just one value
I in an operation manual
IS possible

In the case where multiple fiber sensors are
installed under the same operating
conditions, the incident light intensities are
nearly identical to each other, allowing for
the specification of one threshold across all
sensors.

Maintenance is easy on

I stabilized fiber sensors

Because the incident light intensity is
stable, the same threshold value can be
used even when an amplifier is replaced.
Also, copying of settings is easy when used
together with optical communication.

Improved fiber coupling efficiency

and suppressed variation among

units

Active coupling emission device

Fiber insertion guide

Fiber core :.-"'

In each unit we have accurately aligned the central axis of
the fiber with the central axis of the emitted light, which
creates a high coupling efficiency that helps to reduce

variation among units.
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Stability in incident light
intensity and confidence in
beam adjustment

When setting up fiber sensors in a row in the
same layout, all incident light intensities will
display nearly identical values once beams are
aligned. This helps to raise installation
precision and prevent trouble from occurring
before equipment is turned on.

central
axis

All sensors are aligned individually.

* lllustration is image only.




“Super quality fiber” with “Stabilized incident light intensities” even in multiple units

stable emission amount
il
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A quality that surpassed standard fiber

Introducing super quality fiber

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!

Stable emission intensity $=10

@2.2 mm @0.087 in standard fiber

Variation in emission intensity of the fiber
core is controlled down to less than +10 %,
achieving a stable detection.
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Previous

Single core standard fiber In general, high-flexibility

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

Expanded temperature range More flexible! R4l

’Ambient temperature [-40to +70 °C-40 to +158 °F in previous]‘ ’Bending radius [Previous is R25 mm R0.984 \n]‘

-551+80 :c _fiym R4mm mG
—67to+l76°F R0.157i, Sk

Integrated high-precision plug

The centering precision of ’ Bending durability [Previous is 1,000 times] ‘
the fiber core attached to the

inserting plug is doubled. 10 ! | | !
As the insertion precision is m | | 0 n 10,000 times
increased, the variation among times more than previous

units can be greatly suppressed.

More bendable!

Ii 10 Super quality fiber reduces optical transmission loss to less than +10 %

Variation in emission
nensity s donto  EEETE

|eSS than ilO % The beam axis deviation of each High precision polishing is accomplished A high precision integrated plug is more than

unit is kept within +2 ° and the by using the PCTM polishing technique. achieved with the centering previous
: beam axis centering precision is The specularity of the end face of the precision of the fiber core being i
Under our new manufacturing kept within £150 um +5.906 mil. fiber is 5 times greater. +40 pm 1.575 mil. ApprOX' times

method and quality control system,
WE LRI EECIUCI « For custom-ordered fibers of your required length, contact the sales office near you.
have a stabilized light emission.

When used with the FX-500 amplifier,

a complete digital control is FX-500seriEs @ 02

essentially achieved.
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Industry leading sensing performance

Ultra high-speed & Ultra long range detection

The exclusive detection IC combined with the high intensity beam emitted from the active coupling emission device
provides the capability of offering high-speed response time over a longer sensing range, opening up new possibilities for

fiber sensor detection.

Max. 25 ps response time

FX-500 with its ultra high response time improves productivity.

Hyper

challenging detections, allows super long sensing range.

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

HYPR mode incorporated

FX-500 in combination with small diameter fibers which can handle

@ 5.7times!

longer than the previous model

Previous PR NFM2
FX-301 (LONG mode) ==—2""""~

Long sensing range with small
diameter fibers

Small diameter fibers with a compact head can perform long

range and stable detection for minute objects.

The active coupling emission device efficiently
focuses the beam through small diameter fibers

The super fine optical lens and emitting element are combined
into one device enabling the beam emitted from the emitting
element to be focused directly into the fiber.

Coupling efficiency is therefore increased by 50 % compared
to standard fiber (core g1 mm ). In particular, the
small diameter fibers (core 0.5 mm ) see a dramatic
increase in light intensity, making challenging detections
possible.

03 @ FX-500sERIES
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Long sensing range even in
high speed mode

A high speed response time of 25 ps, which is 2.6
times more than previous, and a long sensing
range are now possible in high speed mode.

SEURIIL]
both high

speed and
long range

FX-5
Emitting element
Active coupling emission device
Superfine optical lens ™

P > Ju' > W
A
A High luminance
A Four-chemical four-chemical
Emitting element emitting element Baiaid

emitting element
Coupling efficiency more than 50 %

a device

Without lens Double coupling lens

Coupling efficiency approx. 10%  Coupling efficiency approx. 20 %

Coupling efficiency = (light intensity directed into the fiber / emission intensity of active coupling emission device) x 100  * Illustration is image only.
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Sharp detection with suppressed hysteresis

A different accuracy!

FX-500 with its accurate detection catches fractional difference in g

light intensity, fulfilling high precision and low-hysteresis applications. tRetrof_rlciﬂective
ype fiber

Long range detection of -
| small objects with small
difference in light intensity

FX-500 series achieves a long sensing range by its suppressed
hysteresis and high intensity beam. Detection of minute objects over
a long range is now more accurate compared to the past.

i/

[/

I Comparison image of optimal sensing region | LONQ range detection
of a glass target is now
possible due to the
ability of the sensor to
detect small changes in
light intensity.

¢ [l Optimal sensing region

Long

N\

Sensing renge

Short

Conventional  FX-500
model (H-02)

Reflector

H-01 mode ' Il Comparison image of optimal sensing regmnI

. 24 [l Optimal sensing region H i
H | g h |y aCC u rate S High light intensity (saturation) region :_Slgrzfjﬁgtelar’a;i(zj reglon
: : ‘A ! detection is possible
| detection while avoiding even under high igh
: 2 intensity.
saturation N -
Even when the received light becomes - ]
saturated, the FX-500 series cuts down %

Conventional  FX-500
model (H-01)

hysteresis to the utmost limit in order to -
produce the optimal margin for detection.

. Mode table M Low light intensity region
Th ree h teres I S m 0 d eS i __ Optimal sensing region
; Description I High light intensity (saturation) region

. . Sharp detection with high H
Hysteresis is the difference in incident 3 T S H H-02 addresses long

light intensity at the points when the s i ﬁgﬂﬁﬁ%ﬁi@?@?ﬁn"w

output turns ON and whenthe output | Y | T[T, \Aﬁ tial se-ll};-g-n;o-d;.- i} ;- o ‘W | Ex. Detecting large g\asssubsvlate

turns OFF. Hysteresis was originally 4 el ges BIaTes

intended to be used asameasure | L[ 9 _"“‘_gf E“.%.S‘.’a.‘e. ‘.5."95.51"18;.9 .

against vibrations, but SUNX Amode used for chaltering 4 ?é%ﬁg?;sgﬁrfgm

. ’ t prevention. i | i

provides three hysteresis modes to . Works in adverse environments : high light intensity region.
asbraisnTordi gnlig ity reg

suit the need of fiber sensors Small Incident light intensity ~ Large S ESUE N el Conver[win?na\ H-é))l< 5%82 Ex. Detecting wire

" model -

FX-500sEriEs @ 04



@)
T
m
0
>
4
]
p4

New form!
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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.

A
Clearly visible even
from sideways

Streamlined fiber clutch | MODE NAVI + Direct setting

cover, the FX-500 series adopts a guard structure, eliminating the

MODE NAVI uses three indicators and a dual display to show the
cover so that the fiber installation can be done in one step.

amplifier’s basic operations. The current operation mode can be
confirmed at a glance, so even a first time user can easily operate the
amplifier.

B Streamlined fiber clutch

HENAVI display (lights out during RUN mode)
= L
a ’” Switches output operation.
" 4 Q L: LighttON  D: Dark-ON
Clutch lever @ (2] cUST
l Allows direct change by selecting one of the setting of response
# time / hysteresis / emitting power. (Initial setting: response time)
|
| “
- PRO
Fiber installation takes one step due to the eliminated cover. Large cover model takes 3 steps.

Allows the selection of advanced functions

such as timer, copy, and memory functions.
Conventional
Guard structure

MDirect setting

I 4
Direct adjustment Direct teaching
g s B
Press once

The guard structure
incorporated prevents
the lever from
disengaging due to
accidental impact.

each for object

q - “present” and
E “absent”

The lever is exposed and may
be accidentally disengaged.

05 @ FX-500sERIES

Threshold value can be changed during RUN mode.  Teaching can be done during RUN mode.



A variety of functions at the industry’s leading edge

Resolves variation in incident light intensity display

Display adjustment setting

Even if there is no problem in detection, the variation in display may make it
difficult for an operator to verify proper operation. By using the display
adjustment setting, random values can be adjusted, and the visual variation
can be resolved to help define proper operation in an operation manual.

Display
adjustment
setting

Variation in incident light intensity ‘ Unify incident light intensity into any value

Stable detection over long and short periods M Stable sensing comparison

Stabilized emission intensity |

The “four-chemical emitting element” was first incorporated in the
conventional model FX-300 to maintain a stable level of light emission and
has now become an industry standard. FX-500 series continues to adopt
the same emitting element as well as the “APC (Auto Power éontrol) circuit”
which improves stability in short periods such as when the power is turned
on.

» — Four-chemical emitting element + APC
Short-term stability (FX-500)

— ——— Three-chemical emitting element
N —

(without APC)

N
Long-term stability

Light emiting amount

Time

Saves maintenance time

Threshold tracking function AUTO
(Tracking by limit teaching) (Tracking by automatic teaching)

This funcFion seek§ changes in the light emitting amount resulting from Effective for thru-beam type Effective f fect |
changes in the environment over long periods (such as dust levels), so that . | ective for reflective type!
7 o ) . and retroreflective type! @ak-on)
the incident light intensity can be checked at desired intervals and the
threshold values can be reset automatically. large Large on Threshold
5 L value
fé Current i’g ﬁ;[lree nt
82 value 82
£= Threshold SEV oFF
Small value Small
Time g Time g
Limit teaching is performed Automatic teaching which
periodically. triggers output is performed.
Suitable for preventative maintenance 4
H . Large | change in light intensity Teaching again
Sel f- d | ag NOSIS OU t p u t FX-502(P) / 505(P)-C2 LU (preventative maintenance)
Output 2 4 "‘!\“ ~
- . . threshold
FX-502(P) / 505(P)-C? can - MDetect drops in light |nt.en5|ty 2 |vale Auto set
set Output 2 as self-diagnosis (e.g. used in dusty environment) < to 50%
output. When Output 1's £ A
threshold value teaching i =]
re§ old value teac ‘|ng is ‘_n‘_p'" - Output 1 Auto set
carried out, Ou_tput 2is sgt P g threshold value to 50% again
concurrently with the setting £
randomly shifted by the
amount of surplus of ""Ar"
threshold value. J Small

Self-diagnosis can be used with the threshold tracking

C > Time
function for added effectiveness.

FX-500seriEs @ 06



A variety of functions at the industry’s leading edge
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Stable detection while being eco-friendly

Emission power & gain setting <«

For cases when the incident light intensity MDetecting a transparent sheet

saturates the receiver, the light intensity

can be attenuated to the optimal level by
AUTO without changing the response

time. This allows for stable detection F - -
while maintaining an optimal S/N ratio i

and saves energy by controlling the .
Object absent -

emitting electric current.
Saturated

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

Built-in logic functions

No PLC necessary saving material and programming costs

M Logical calculation functions B Equipped with 5 types timers
Three logical calculations (AND, OR, XOR), Calculation of two neighboring amplifiers A wide variety of timer control operations can be
are selectable using Output 1 of multiple carried out by these fiber sensors alone.
FX-500 series amplifiers. Lower side Oufput gﬂs&:ﬁlion result
APLC is not required which helps to reduce Lk TEETTTTE Normal operation Time chart For L-ON e
material and programming and costs. Communication . [ received
direction Senj_ltng 4 Bean-
. . pe conaition b
l Calculation of two outputs in one amplifier E ST EGEERHEN7] [ I R S A ntertupted
' - T T ON
Detection fiber ON-delay OFF
ON
1 Calculation result output OFF-delay ! ] — i
i : Normal output operation PR) 5 ON
") ONE-sHOT 1B T _Aeh OFF
Calculation of one amplifier and external input ISR G (I Koy | N O O B B e
p p ON-delay * L R A
OFF-delay
[ PR e External input ON-delay » L o e L 8’er
— | = (sensor, contact, PLC, etc.) ONE-SHOT
ERRE==110n fiber Calculation result output Timer period: 0.05msto 32 s

Output 1 has ON-delay « OFF-delay and ON-delay « ONE-SHOT timers.

Analog control is possible 8 data banks
Analog output cable type sz ~ Smooth setup changes

A 4 to 20 mA analog output M Edge tracking of film or sheet The number of data banks used for saving the setup conditions of the
represents the digital value of amplifier is increased to eight. Setup conditions can be saved and loaded
incident light intensity to make setup changes easy at worksite that manufactures multiple models.

Actual position

20

External input

Remote control improves work efficiency sesseic

Work efficiency can be improved by operating via a PLC output or other
external signal.

(FX-502(P) can operate via external signal when switching from Output 2 to
Drifting path can be tracked as the external input.)

light intensity changes.

-+ <&— Output current (mA) —»

— Incident light intensity (digit) — 4,000/8,000

W Functions operable by external input

Full-auto / Limit / 2-point teaching Display adjustment setting

Data bank load / save Logical calculation (self-unit only)

Emission halt Copying function lock (self-unit only)

07 @ FX-500sERIES




Selectable interference prevention

In addition to the automatic interference prevention function which is enabled
through the optical communication of cascade connected amplifiers, an
alternate frequency interference prevention function is also incorporated. So
even for layouts where optical communication cannot be carried out,
switching of emission frequencies allows interference prevention.

Automatic interference prevention
(When amplifiers are cascade connected)

Alternate frequency interference prevention
(When amplifiers cannot be cascade connected)

Emission frequency 1

Emission frequency 2

Emission frequency 3

* Refer to specifications for details of number of sensors allowed in interference prevention.

No need to specify a main unit or sub unit

All FX-500 amplifiers can be used as either a main unit or a sub unit. Just
use a main cable or a sub cable to distinguish the two. This reduces the
costs of inventory management.

The same part number
can be used as either
amain unit or sub unit!

Sub cable

Main cable (3-core)

FX-5010 ST
Sub cable (1-core)
CN-71-Co
Main cable (4-core)

FX-502 CN-74-Co
a Sub cable (2-core)

Main cable

Hl PRO mode functions

Disconnection is possible without
CN-72-Co moving the amplifier sideways

An optical communication function allows
sensors to be adjusted simultaneously

The optical communication function allows the data that is currently set to
be copied and saved all at once for all amplifiers connected together from
the right side. This greatly reduces troublesome setup tasks and makes
setup much smoother.

Optical communication
window

Wire-saving, space-saving

The quick-connection cables enable reduction in wiring. The connections
and man-hours required for the relay terminal block setup can be reduced
and valuable space is saved.

pply

Power suj
cable

Output line 16

Output ling 2 =

Output line 1

* Connection of up to 16 units with FX-400 / DPS-400 / LS-400 is possible.
*Up to 12 sensors in optical communication.

Response time setting

PROL  |---r-emmmmmmmooo sl ool ST

Timer range setting

Code setting

PRO5 Reset setting

Interference prevention setting

Teaching lock setting

PRO2

Period hold setting

Data bank loading setting

R - - - - - - e e e T

Input / output setting ™

Normal mode

PRO6

Sensing output mode

Answer back output mode *

Copy setting

PRO4 Copy lock setting

External input setting

Logical operation setting ©

|

PRO7

Algorithm setting

Setting of threshold
value tracking

*1: FX-502(P) only  *2: FX-502(P) and FX-505(P)-C2 only ~ *3: Output 1 only
*4: Output 2 only of FX-502(P) and FX-505(P)-C2  *5: Output 2 only of FX-505(P)-C2
*6: FX-501(P) can do a part of operations.

FX-500seriEs @ 08
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FX-500

Il ORDER GUIDE
Amplifiers \ Quick-connection cable is not supplied with FX-501(P) and FX-502(P). Please order it separately.
Emitting .
Type Appearance Model No. o S— Output External input
% FX-501 NPN open-collector transistor
[0
£ES
o FX-501P PNP open-collector transistor
g
= FX-502 NPN open-collector transistor 2 outputs
5 Incorporated
= Red LED (Switchable with Output 2)
2 FX-502P PNP open-collector transistor 2 outputs
N
[} NPN open-collector transistor 2 outputs
s FX-505-C2 analog output
% Incorporated
S 2 -~ PNP open-collector transistor 2 outputs
o FX-505P-C2 analog output

Quick-connection cables

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

Main cable %
Type Model No. Description «CN-73-Co
CN-73-C1 Length: 1 m 3.281 ft )
Main cable 0.15 mm? 3-core cabtyre cable, with connector
(3-core) CN-73-C2 Length: 2 m 6.562 ft | on one end
Cable outer diameter: 3.0 mm 20.118 in
CN-73-C5 Length: 5 m 16.404 ft Sub cable
CN-71-C1 Length: 1m 32811t | 9,15 mm2 1-core cabtyre cable, with connector * CN-71-Co
Sub cable i on one end
(1-core) CN-71-C2 Length: 2m 6.562 1 | aple outer diameter: 23.0 mm 20.118 in
CN-71-C5 Length: 5m 16.404 it | Connectable to a main cable up to 15 cables.

For FX-502(P)

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

Main cable %
Type Model No. Description « CN-74-Co
CN-74-C1 Length: 1 m 3.281 ft )
ik ezl 0.15 mm? 4-core cabtyre cable, with connector
CN-74-C2 Length: 2m 6.562 ft | on one end
(4-core) ! . )
Cable outer diameter: 3.0 mm 0.118 in
CN-74-C5 Length: 5m 16.404 t Sub cable
CN-72-C1 Length: 1 m 3.281 1t | 9,15 mm? 2-core cabtyre cable, with connector * CN-72-Co
Sub cable X on one end
(2-core) CN-72-C2 Length: 2m 6.562 1 | ~aple outer diameter: 23.0 mm 20.118 in
CN-72-C5 Length: 5 m 16.404 fi | Connectable to a main cable up to 15 cables.

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

Appearance Model No. Description
When cascading multiple amplifiers, or when it
moves depending on the way it is installed on a
DIN rail, these end 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

* MS-DIN-2

Communication

Ampilifier protection seal ¢
window seal

e FX-MB1
10 sets of 2 communication
window seals and 1 connector
seal



FX-500

[l SPECIFICATIONS

Type Standard type 2-output type Cable type
%5 NPN output FX-501 FX-502 FX-505-C2
Item é PNP output FX-501P FX-502P FX-505P-C2
Supply voltage 12to 24V DC 32 % Ripple P-P 10 % or less

Power consumption

Normal operation: 960 mW or less (current consumption 40 mA or less at 24 V supply voltage, excluding analog output of cable type)
ECO mode: 680 mW or less (current consumption 28 mA or less at 24 V supply voltage, excluding analog output of cable type)

Output
(2-output type and cable type:
Output 1, Output 2)

<NPN output type>
NPN open-collector transistor
* Maximum sink current: 100 mA
(2-output type and cable type are 50 mA) (Note 2)
« Applied voltage: 30 V DC or less (between output and 0 V)
* Residual voltage: 2 V or less (Note 3) (at maximum sink current)

<PNP output type>
PNP open-collector transistor
* Maximum source current: 100 mA
(2-output type and cable type are 50 mA) (Note 2)
« Applied voltage: 30 V DC or less (between output and +V)
* Residual voltage: 2 V or less (Note 3) (at maximum source current)

Output points

1 point 2 points

Output operation

Switchable either Light-ON or Dark-ON by L/D mode

Short-circuit protection

Incorporated

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

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
less, 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

External input
(2-output type only, switchable
with Output 2)

<NPN output type>
NPN non-contact input
« Signal condition
High: +8 V to +V DC or Open
Low: 0 to +1.2 V DC
(at 0.5 mA source current)
« Input impedance: 10 kQ approx.

<PNP output type>
PNP non-contact input
« Signal condition
High: +4 V to +V DC
(at 3 mA sink current)
Low: 0 to +0.6 V DC or Open
 Input impedance: 10 kQ approx.

Possible external input function

Emission halt / Teaching (Full-auto, Limit, 2-point) / Logic operation setting / Copy
lock / Display adjustment / Data bank load / Data bank save, selectable

Sensitivity setting

2-point teaching / Limit teaching / Full-auto teaching / Manual adjustment

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

Timer function

<Output 1>
Incorporated with variable OFF-delay / ON-delay /ONE SHOT / ON-delay ¢
OFF-delay / ON-delay « ONE SHOT timer, switchable either effective or ineffective

Incorporated with variable OFF-delay /
ON-delay /ONE SHOT / ON-delay *

OFF-delay / ON-delay » ONE SHOT
timer, switchable either effective or
ineffective

<Output 2>
Incorporated with variable OFF-delay / ON-delay /ONE SHOT timer, switchable
either effective or ineffective

Timer period

Timer range “ms”™: 0.5 ms approx., 1 to 9,999 ms approx., 1 ms approx.,
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

Various settings

Hysteresis setting / Shift amount setting / Emission power setting / Display turning setting / ECO setting / Data bank loading
saving setting / Copying setting / Code setting / Reset setting / Logical calculation setting / Threshold tracking setting, etc.

Protection

IP40 (IEC)

Ambient temperature

-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)
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)

Material

Enclosure, Case cover: Polycarbonate, Switch: Polyacetal

Cable

0.2 mm? 6-core cabtyre cable, 2 m 6.562 ft long

Cable extension

Extension up to total 100 m 328.084 ft is
possible with 0.3 mm?, or more, cable.
(however, supply voltage 12 V DC)

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

IP-1 0

2 4 8 8 12

10
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FX-500

[l /0O CIRCUIT AND WIRING DIAGRAMS

FX-501

I/O circuit diagram Terminal No.

Color code of quick-connection cable
/) ¥
(Brown) +V (Note 1)
l 12 to24 VvV DC

_m iy,

(Black) Output

100 mA max. (Note 2)
(Blue) 0 V (Note 1)

Sensor circuit

—
»
43

Internal circuit<—é>—> 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)
l 12 to 24 VDC

_m i,

100 mA max. (Note 2)

fL
»)
il

(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

I/O circuit diagram  Terminal No.

Color code of quick-connection cable

| I'd
(Brown) +V (Note 1)

]
M (White) Output 2 / External |nput¢|§]§I

0

| 0 mA max. (Note 2) ]
e (Black) Output /

| :External

| 14—
ﬂKP %4 -~ input
3

Internal circuit «—o— User’s circuit

"‘l12t024VDC

+10 o,
—15 /o

Sensor circuit
iﬁ

50 mA max. (Note 2)---

i
|
i
I

| (Blue) 0V (Note 1)

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

I/O circuit diagram

Terminal No.
Color code of quick-connection cable

r'd
(Brown) +V (Note 1)

|
1 *
| 50 mA max. (Note 2) ---ﬁ--»%ﬁma\
l »l 7 H
z | (Black) Output 1 /i 12t024v0C
4

13

%g

50 mA max. (Note 2) 00,
=

(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 oa l
= Black *_1 12to24 VDC
+10 %
—T -15

Blue (Note 1)

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

Terminal arragement diagram [I__]
®+v i
@Output ‘E
®0Vv 09

PNP output type

Color code of quick-connection cable

Wiring diagram

Brown (Note 1)

O l
Black *_1 12t024VDC
+10 %
- -15
Load
Blue (Note 1)

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

Terminal arragement diagram [l
hod
D+ ==
@Output ‘E
@0 \Y2 oo

NPN output type

Color code of quick-connection cable

Wiring diagram

Brown (Note 1)

12t0 24 VDC
+10 o,

5%

xernal
Blue (Note 1) input
Note: The quick-connection sub cable does not have brown lead wire and
blue lead wire.

Terminal arragement diagram  [I_{]
®+V ——
m% @Output 2 / External input
®oV Bl

PNP output type

Color code of quick-connection cable

Wiring diagram

Brown (Note 1)

Black

1 12t024V DC

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

Terminal arragement diagram [l
®+V —
m% @Output 2 / External input
®o0V SIS




FX-500
[l /0 CIRCUIT AND WIRING DIAGRAMS

FX-505-C2

I/O circuit diagram Wiring diagram

Color code
— e (Brown) +V /
?ﬁ Brown
o ‘ (Pink) External input
5 | Black
o (Black) Output 1 Load +
= j 12O too 24V DC
S ' ¢ ‘ — 1 -157%
z 1o (White) Output 2 +_1 12t024VDC
o) V +10 o,
@ g ‘ _m 0o
'\l (Blue) OV
‘ (Gray) Analog output (4 to 20 mA) (010250 Q)
Lt -Load 010 250 Q
: Gray ¢ )
Internal circuit+—o—= User’s circuit

FX-505P-C2
I/O circuit diagram Wiring diagram

Color code
— ... 1(Brown)+V

%z

‘ Brown
_ | (Black) Output 1 -
3 Pink
I G ‘ (White) Output 2 +L1zr024ve in
; MT—‘ Load -T %
% — e (Pink) External input . 1%t° 24V DG
”n p Load ™%
‘ (Blue) OV T
| (Gray) Analog output (4 to 20 mA) (0t0 250 Q)
— (010250 0)
| Gray
Internal circuit«—¢— User’s circuit

12
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FX-500

B LIST OF FIBERS

bending: 180°) and bendable (bending radius: R4 mm or less) features.

: Itis a fiber which possesses both unbreakable (bending radius: R10 mm, reciprocating

Fiber | sensing range Fiber | sensing range
Shape of fiber head Bending | 20 Shape of fiber head Bending | 2200
Type P Model No. | radius ngtt FX-500 Type P Model No. | radius -nott FX-500
(mm) mm | B2 st mod (mm) (mm) ES° | STD mod
Free-cut g Free-cut M
(Note 1) | (mmiin) (Note 1) | (mmiin)
ol o M3 400 e 125
2| = e aff FT-30 Bending 15.748 —r"‘@@"tr FD-41 Bending too
e a‘mL durability : = 14 = durability .
Q
= Tough
Els M4 1,200 M4 270
it s Bonding 20 il FD-41W 10630
2 |15 durability : < “ i
L =
> C l, L itabl
s 0 o 200
Flg|s Mol ; Bending 15.748 | N - Bending 7.874
= | durability - 25 durability
c N
£ Tough Coaxial, Lens mountable
2 > o 23 - 1,200 M4 150
© Ols ‘d:‘_ FT-S30 Bending 47.244 -:E@E_ FD-426W 5.906
El ~l10}- durability , : s - = :
— m —~ <
0] Tough & M6 2m
=3 ® M3 Q 520
5 S i FD-30 |5 -'Wmmﬂfﬁ FD-62
Al ) Tor 160 g % DR R 20472
N g Bending ol Bending
22 s M durability 6299 = M6 durability 450
S| 8|= et FD-40 =R FD-61 17.717
£l = e D ERan ’
g F (=
= M6 Tough 520 M6 270
3] © @
- FD-61W
g = e FD-60 20.472 = f‘ﬂm@mﬂ’ 10.630
12
= Bending -
-§ ® o3 oo durability 160 Coveel M6 420
E 0 —FT FD-S30 6.299 FD-61G Bending 16.535
3 —~110 ) vk durability :
Stainless-jacketed
Mo 280
M3 315 FD-64X
—n@m—»r:?r FT-31 dBem;ilntgy 15 402 ; 1im 11.024
) — urabili
2
15 |— ough,
o> afb—  FT-31W [ R1 | 260 -§ prs FD-R60 = 112 ?1(17
o | 10.236 g in o .
12 L M6 durability
Le tabl
ens mountable e crs = 1,400 . o1 - ough 90
Tt 2m R S N s00mm | 5543
Lens mountable e dBuerg?)liﬂtgy 1130 El'Sen(liji_Pg
—mﬁgnnp—mn@mr FT-42 44 185 2‘11.5‘ FT-521 urability 315
3 mill : 0 rok 12.402
= [Lensmountable —
£ —  FTa2w 800 s 015 260
g B ] E 31.496 Tl | W 10.236
o f— .
5 Lens mountable, Slain\ess—}ackﬁ? 1200 Wi o, Long sensing o = o
= T ——atffiie=  FT-45X [ R4 | 1im , 2 2 [R10 3,100
: a0 - 47.244 § « FT-s32 Bending 122.047
8 A‘ 8 durability )
g Lens mountable 4‘ 15 930 é X 500
3 FT-R40 Bendin Sl @ 2 FT-S31W [ R1 |
m W durabilty 36.614 I T i 31.496
k5 N beam 90.125r
3 %@D_%@%”“ FT-RAIW 20 g [ ooz 13 15
2m - h
3 ﬁ W7 x H x D13.9 m = o e et 15l 0.591
® g | Vi epensontens 8 | S [Narowbeamo025mm Bending
£ (% ?ﬂ,,_,m%w “ | FrRa2w 82é2€?104 § 0.4 03 23 durability 75
= W7 xH9 xD14.4 i 5 oot e, —lsl15 2.953
2 [wih I
:r' E With expansion lens 4 - 19,600 = _5 o4 Tough R4
> FT-140 i EaS 771.654 L Sl < P . S< 3,500
s = Bending 10m 5 | & @* FT-v40 Bending 137.795
g - 40 durability (Note 3) £ 'UQ) | 25 |} durability 2m i
>
M3 31 125 o 0 015 R2 80
_rm"" - Bending 4.921 = e FD-s21 Bendini im
- 12 L durability ] a‘ 10 L durabilitgy 3.150
M3 80
—r@nvd FD-31W l:l 3< e e 420
12 L 3.150 FD-S32 Bending 16.535
- - 15 L durability i
Coaxial, Lens mountable P
S = M3 03 270
5 FD-32G Bending FD-S32W
° SRS durability ’(\T 15 10.630
Z ® E
~ Coaxial, Lens mountable, 200 i S =
2 Stalessiacketed - 7.874 = a3 — 2m 125
g e FD-32GX - It Tk FD-s31 Bendng 4921
& (Note 4) § Coax\a{\23
] Coa);\\jg Lens mountable E ‘ ‘ FD-S33GW 5153(())6
% FD-EG30 1‘%;%0 15 - :
S| — 16 : 3
g Coaxial, Lens mountable 500 mm 8 3 —D]"S:ﬂoi{% FD-E13 02272
£ w3 20 s|a| —15p .
<3 FD-EG31 = S it t be bent.
I 0.787 = leeve part cannot be bent 1m
% @ 23 00.63 55
f FD-E23
R Is\f 2.165
> Sleeve part cannot be bent.

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.

3) The fiber cable length practically limits the sensing range.
4) The allowable cutting range is 700 mm 27.559 in from the end that the amplifier inserted.



FX-500

: Itis a fiber which possesses both unbreakable (bending radius: R10 mm, reciprocating

. LIST OF FIBERS bending: 180°) and bendable (bending radius: R4 mm or less) features.

(=}

Fiber | sensing range Fiber | sensing range
Shape of fiber head Bending | 500 Shape of fiber head Bending | 500
Type P (mm) Model No. radius 5 FX-500 Type p (mm) Model No. radius 0 FX-500
(mm) | Free-cut | STD mode (mm) | Free-cut | STD mode
(Note 1) |  (mmiin) (Note 1) (mmin)
Sleeve 40mm % Sleeve 15 mm
. e 315 Elol s o0s roccws | N | 1 50
5| = oo B FT81S dae 12.402 B3 s - ’ m 1.969
g ﬂo'ai‘ 10 L (Note 3?’ ' £ Sleeve part cannot be bent.
5 e Freryrm Sees 1
= we | D 1130 - BT FD-41S Bending 415251
== —=—ctffl=  FT-425 ending ’ d durability .
= m.Atza‘ P L durability 44.488 § < 2 (Note 3{
(Note 3) _QC';’ = [Seeveaomm
gl ey o | B 15 = N FD-41SW < 80
gl = FTE _J%“B (Noted) | 2m 3150
% Sleeve part A‘sl 15 L 0.591
= g cannot be bent. = Sleeve 40 mm Tougt
E Narrow beam 20.25mm Tough Bending im V6 [Tough) m
ol E| @ 004 g3 | " oo durability 75 S i FD-61S Bending 420
3| 8| & Seevepart |17 2.953 & | 18 225 durability 16.535
2| 5|35 cannot be bent. © (Note 3)
»| E 2
£ - a: 22 250 O|Z| | 8|, o015 0048 12
e FT-V23 @ -
seompat | T T Bending 17.717 o8 |ElS[ e FD-E13 0472
cannot be bent. —| 20115 durability DBl | S| | steeve part cannot be ben. ]
ol 02 Tough % = im
5| @ 1 ET.V25 - 240 o g 03 00.63 55
2 Seevepat | 1 1| Bending 9.449 s| R FD-E23
2 cannot be bent. a‘15115‘k durability . = —~ 15 {5 2.165
& E 2 Sleeve part cannot be bent.
] ol o2 | 2m —
n *.:.:— FT-V24W 110 S Small diameter R2
i Bbent. 15115L 4331 "E- _A%L—s"r@ FD-v30 Bending e
- £ 3 015
215 025 Tough =| SIEeSE parlecannct be bent. durability 2.559
0 1 rrvao 680 ©l:l8
S |seevepat ] Bending 26.772 g
cannot be bent. —| 20 115 L durability a?.) _A%L—s.‘f ED-V30W 3< 20
15
% sueeff parlwcannut be bent. 2m 0.787
Js|m (Ra |
Q @ FD-V50 120
B 02 Bending
05 4.724
Sleeve part cannot be bent. durability
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 fiber cable length practically limits the sensing range.
3) Bending radius of sleeve part is R10 mm or more.
Lens Applicable fibers
Shape of fiber head Spot diameter Distance to focal point (Al
Type | Designation B 5 cable | Bending
P! 9 (mm) (mm in) (Note) (mm in) (Note) Model No. | Ambient temp. | Model No. I%th radius | Protection | Ambient temp.
3< B (mm)
Free-cut
16 —=
- — 20.1 20.004 FD-EG31 —20 to +60 °C
Z
500 mm
) — 80.2 30.008 FD-EG30 —40to +70 °C
7405 .
027640020 FX-MR6 | —20to +60 °C | FD-42G e _55 to +80 °C
urability
S
< o
N Fo-a26w | = | [IEEN —40 10 +60 °C
— o
FD-32G6 Bending
durability —55to +80 °C
_ FD-326X | Edim | [3¥
Finest spot -
lens
—15 —
— 20.15 90.006 FD-EG31 —20to +60 °C
04
- 500 mm
o
Q
2 el ) — 0.3 20.012 FD-EG30 |pao | —40t0+70°C
<
&
75405 .
0.29540.020 FX-MR3 | -40to +70 °C FD-42G dBen(;“"g —55to +80 °C
urability
5
FD-42GW cr~al R1 | —40 to +60 °C
— ) 5 20.
— 0.5 0.020
FD-32G Bending
durability —55to +80 °C
FD-326X | E&Lm
- 202 5510 +80 °C
Pinpoint L= | 50.550.020 6+1 FX-MRL | —40to+70°C | FP42C
spot lens ) : | 0.236+0.039 m 40 10 460 °C
FD-42GW -
R
. - -55to +80 °C
R, = 0.7 to 82.0 APPIOX.18.51043 | Ly o | 0 ao e | FD42G 5< [R2 ] 0
271 20.028 to 80.079 | Approx. 0.728 to 1.693 2m m 40 t0 +60 °C
FD-42GW -
— o
= —55to +80 °C
Zoom lens ﬁ 20.5 to 3.0 Approx.13 to 30 EX-MR5 | —40 to +70 °C FD-42G -
(Side-view type) mo We3rH203 | 50.020 to 20.118 | Approx. 0.512 to 1.181 4010 460 °C
FD-42GW -

Note: Spot diameter and distance to focal point are specified for FX-500/FX-100 series.



FX-500

B LIST OF FIBERS

: Itis a fiber which possesses both unbreakable (bending radius: R10 mm, reciprocating

bending: 180°) and bendable (bending radius: R4 mm or less) features.

Fiber | sensing range Fiber | sensing range
Bending Gl o — Bending el o —
Type e ?rfnfrunb)er head | y1odel No. | radius lth FX-500 Type e ?;qt:nb)er head | viodel No. | radius Igth FX-500
(mm) ‘ut | STD mode (mm) cocut | STD mode
Free-cut ! Free-cut !
(Note 1) (mm in) (Note 1) (mm in)
Top sensing _ -
W3 x H8 x D12 §§mﬂg width QD
S — FT-Z30H Bending FT-A32 Bending
durability WS x HE9 x D20 durability
Top sensing W3 x H8 x D12 Allows flexible wiring
FT-Z30HW 3,500 Sensing width
137.795 £ 32mm FT-A32W
o - oo 11732
ough, N
£ E - E FT-Z30E Bending 2 = -
@ durability S Sensing width FT-A11 "
3 = timm Bending
é Side sensing WaxHizxDs = W2 H31 X D135 durability
,‘E FT-Z30EW 3,400 Allows flexible wiring -
- 133.858 s dth EaS
Sensing i FT-ATIW 2m
Front sensing W4.2x H31 x D135
) R2
WBSxH122D3| p1.730 E& 2,100 - Sensing width
. ing 82.677 © 55mm 860
durability = ﬂ FT-ALO5 Bending 33.858
< W5 x H15 x D15 s .
Front sensing durability
W85 xH12XD3| [poaqy 1,500 < o E m
I 59.055 ) S5 FD-ALG : 200
2 = g‘engl?g 7.874
Front sensing = W7 x H15 x D30 urability )
[
WI0xH7 X D2 | ET.Z20W 620 =
— 24.409 3] 2 320
2 £ FD-AL11 1
= 5< = E Bending 12.598
[ mherhenmngwpewz CHID % D10 im x W5 x H20 x D20 durability
260
g 8B Froomew 5% apong -
S ’ 3, 0 to 56
= oo FD-L32H 1 <
= [Fomemg — 3 Bending | 4in | 0102205
= 25 H7.3 x D30 durability
= W14 x H7 x D3.5 FT-Z40W 1,500 -
59.055 Alignment
0to 43
I FD-L30A Bending 010 1.693
Fiber bending 93 5 x H14 x D11 W20 % H29 x D3.8 durability i, oL
800 3<
FT-Z40HBW 31.496 Alignment 3m
R4 33
FD-L31A Bending 0 1547tiJ 1.299
Frontsensing W235 x H29 x D4.5 durability : 0L
1to 65
FD-z20W 0.039 t0 2.559 o [Mignment
D‘WWO * HT x D2 5< £ - 0 FD-L22A Oto24
I~ Fiber bending type im § W17 < Fi29 x D3.8 2m 0to 0.945
o 21085 —~ 19} -
g 2 FD-z20HBW 0.079 to 3.346 g E Seating confirmation fjggmg,
<l 8 W2 x H10 x D10 5 ] ED-L23 S< 0to 29
2| T [Fonsensing z Z 3m 0t01.142
2 E 190 5 g W18 x H29 x D3.8
[} - =
D FD-z40W 7.480 © 3 Seating confirmation
14 W14 x H7 x D35 3¢ % & Bofl FD-L11 01095
Fiber bending type 2m 4 [] W12 x H19 x D3 0t00.374
260 € n -
FD-Z40HBW 10.236 C'E’, Seating confirmation T Eﬁ';%mg’
W3.5 x H14 x D11 g ook Oto5
5 W12 x H19 x D3 0100.197
Tnugh
235 3.7 FT.KS40 o
2 [R2 | S 5< 151016
e Bending | 2m |0.058100630
W24 x H21 x D4
é_ durability 3,600 xhet
E ¥ FT-KV40 141.732 31014
- 25 |- Note 3 © FD-L21W
a8 ( ) 011810 0.551
2 04 W24 x H21 x D4
< o — —
a v FT-KVAOW T 2
By m 28 @ FD-L20H : 23
5 5 S i Bending 0.906
15x2 O a W6 x H18 x D14 durability
710 =
FT-KV26 i e
Bending 27.953 & ] 5 8
—~ 20 |~ durability & FD-L12W s
c s % W7.2 x H7.5 x D2 im 0.315
g |s= g— R 100 t0 990
2 |3E& ” E 3.9371038.976 2, [ws2xrosxois
< n
E = W30 x H30 * DO.5| 3 ENg 100 to 990
2 2m =8 - FR-Z50HW 3.937 t0 38.976
g & W7.5x H2.2 x D11.2 S W30 x H30 x DO.5 .
L .2 =] QD
2| s 5 T FR-KZ22E 15 to 310 < 2 |wisxH22xDn2
Sls¢g : 0.591 to 12.205 P § o
z| F L 2 £ FR-KZ22E 1510310
2 W4 x H2 x D21.5 = 5 0.591 to 12.205
HE 2 £ %
5| o.& [ Wo2xHOSxD2 Bending 5 = W4 x H2 x D215 om
S| g2 _—— FR-KZ50H | durability = =
& & 2 ‘5 | W5.2x H9.5 x D21 Bendin:
2] WA10.6 x H28 x D10.1 20 to 300 S = 2 ' durabnig,
= = T FR-KZ50H
o 2 [wessipsxos2 0.787 to 11.811 g § g
=47 0 FR-KZ50E s = W10.6 x H28 X D10.1 ; 7283 tto ffgn
@ S [Tough} 787 to
2 W28 x H10.6 x D10.1 5 G| Wo5x 125 x D52 .
S W52 x H9.5 x D16 2| & U FR-KZS0E
2| oo .2 X * 3 M x
é < g ﬂ:" FD-Z50HW . 3]\5}(;)1 'io 255(5)91 B W28 x H10.6 x D10.1
& =< . 029 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.

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

4) 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.

5) The sensing range is specified for transparent glass 100 x 100 x t0.7 mm 3.937 x 3.937
% 10.028 in (FD-L32H: R edge, FD-L21 and FD-L21W: t2 mm t0.079 in) (FD-L20H:
white non-glossy paper, FD-L10: silicon wafers 100 x 100 mm 3.937 x 3.937 in).



B LIST OF FIBERS

FX-500

bending: 180°) and bendable (bending radius: R4 mm or less) features.

: Itis a fiber which possesses both unbreakable (bending radius: R10 mm, reciprocating

Fiber | sensing range
Bending o
Type Shape ?;fl':]))e’ head | \odel No. | radius It,h FX-500
3< |
(mm) | cree-cut | STD mode
(Note 1) | (mmiin)
= 300°C
s Lens mountable (FV-LE1/SV2) 270
2 M4 o FT-H30-M1V-S
= E m:lrm:m—»‘:c@:n:m‘m (Note 9) 10.630
2 = — %0~ 1im
'OEJ £ & |300°C, Rectanguiar head
c | 8¢ ) FD-H30KZIV-S|  R18 20 to 200
s E 2 W95 x H5.2 x D15 | (Note 9) 0.787 to 7.874
E <
§ g | 300 °C. Glass substrate deteciion
= 8
5382 FD-H30-L32V-S 3m
283 0.315
S s « s  pz7 | (NOt€ 9)
£
g < M4 1,100
< s #—»T FT-41 !
RE s 43.307
81 3o
b T | < M4 < 140
S| o ]I FD-G40 R25 :
HEIEE _ I 2m 5512
21 38| 25
g Coaxial
=
© M6 420
14 S pmfffiyo FD-G60
=
J 20 | 16.535
Fiber | sensing range
Bending e
Type Shape ?rfnfrlw?)er head | Model No. | radius | 'ength FX-500
(mm) | Free-cut | STD mode
(Note 1) | (mmin)
Heat resistant 125 °C Protective
Fluorine resin coating tube Liquid
o =S FD-F8Y Rio 2m |surface not
= Fiber
o| & %6 r15 | (Note 10) |contacted:
g @ |Heat resistant 105 °C Beam
= ﬁ Fluorine resin coating ived
S e — FD-HF40Y | protective received,
g3 =7 tube Liquid
S| o R20 3< surface
O | 'S |Heatresistant 70 °C Fiber .
S | Fuorne resincoaing troughout e foer 2m  |contacted:
T 1> FD-F41Y Beam not
[ received
5 g é SEMI S2 compliant Leak absent:
815 3] e roconved
| = ~ | < i
Sle g ] FD-F71 Bending 5m |Leak present:
=] = durability Beam
z EL ;
= g interrupted
; 2 | Standard
< Q|2 [0 \W25 x H13 x D20
= g § Fo-FaL Leak absent:
o :
=] 2 Z
z k) g For 1 mm thick PFA pipe R10 Beam
= 2lz [[o\W25xH13%D20 | Ep_Fa received,
3 gr g Leak present:
E Mountable on pipe-array fiber .Beam
g ough ws |interrupted
T FD-FA93 i EaS
a5 Bending 2m
| W6.5 x H28.3 % D17 durability
(72}
= £ | SEM! 52 complant Protective tube Liquid absent:
& - [Tough] R20 Beam not
5 oer
8 R a received,
Sk T R2 Liquid
= Bending present: Beam
durability received

Fiber | sensing range
Shape of fiber head Bending | 0%
Type B (mm) Model No. radius o FX-500
(mm) | cree-cut | STD mode
(Note 1) | (mmiin)
Easy mounting » Rectangular head
SEMI S2 compliant
W7 x H15 x D13
q 3,100
~ < ,
E - E FT-2802Y R25 - 129,047
| |
Heat-resistant 115 °C
= 5.5
g —— 1~ FT-HL8OY
'g % «‘ (25) L 3600
= 2 141.732
= E Note 2
£ = 055 ( )
2 ——— FT-L8OY R30 2m
© k- (Note 3)
Side-view
Y055 | FT-V80Y 511'310801
—[(25)— ’
Fiber | Sensing range
Heat- Bending cable |~
resis- | Shape of fiber head : length
Type o mm) Model No. r(.alrg:Tl,]l)s . 51'%(-50%
temp. Free-cut QnCE
(Note 1)| (mmin)
Lens mountable
(FX-LEL/LE2/SV1) M4
1 FT-H35-M2 R25
oo 0
350°C [sieeve 60 mm Fiber 2m 16.929
M4 R25 )
== o | FT-H35-M2S6 |  Sleeve
7
Allows flexible wiring
Lens mountable
(FX-LE1/LE2/SV1) ET-H20W-M1 470
_c@gm.—.‘m@gﬁ‘”_ R10 18.504
200°C 23~ im
Lens mountable
(FX-LEL/LE2/SV1) va 540
—Dﬂﬂﬂm—»rxﬁ@:r FT-H20-M1 21250
23
€ R25
@ Lens mountable (FX-LE2 On’\\;& 200
Q q,
2 °C pummnt i ] j— FT-H13-FM2 <
> 1s0°c [l 8 2m 27.559
"E 16—~
ETE 0120
(Note 4) 200 mm
(Note 6)
M4 | FT-H20-30- 470
eam) m R s ] (Note 4) 300 mm 18.504
L 23 a‘ Heat- (Note 6)
= resistant
5 |200°C Noa S| side
- R18
Side-view (Note 5) | 500 mm
FT-H20-VJ50-S (Note 6)
- (Note 4)
5 600
i} 24 2 23.622
'g | FT-H20-VJ80-5
5 ] (Note 4) 800 mm
© (Note 6)
£ Coaxial
M6
sl FD-H35-M2 R25
s
Sleeve 60 mm 2m
M6, 22.8 260
350°C pseifffiir———m FD-H35-M2S6 Fiber 16936
I da R25 :
= Sleeve 90 mm Sleeve
Q M4
Slo e FD-H35-20S
\Z_/ % L 402 1
S| 8 27
>| 2 Coaxial
Bl M6
8|F —‘E]H@DB:“ FD-H20-M1 1m 1;35'3%2
= .
© |28 |
[z 200°C Coaxial
FD-H20-21 R25 92335
S 350
d FD-H13-FM2 I<
130°¢ 2m 13.780
=1 [s00°c FD-H30-L32 2m 17
el 5 0.669
Ol =
£\ 8
] : 151026
2| o (o1 H FD-H25-L43
8 % Wotx 4332 x D5 0.059 to 1.024
5| £(250°C R25 3m
=2 . FD-H25-L45 51042
ol 0 0.197 to 1.654
(<27}
g3
clo S 16
=} ° FD-H18-L31 <
S| |80C 2m 0.630
9 x H27 x D5

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 fiber cable length practically limits the sensing range.

3) The allowable cutting range is 500 mm 19.685 in from the end that the amplifier inserted.

4) Heat-resistant side fiber + ordinary temperature fiber (FT-FM2, From production since
October, 2012: FT-42) are sold together as a set.

5) R25 mm R0.984 in or more for ordinary temperature side.

6) Fiber length (fixed-length) for heat-resistant fiber side. Fiber length for ordinary
temperature side is 2 m 6.562 ft (free-cut).

7) The sensing range of reflective type is the value for white non-glossy paper (50 x 50
mm 1.969 x 1.969 in glass substrate for FD-H30-L32, FD-H18-L31, transparent glass
100 x 100 x t0.7 mm 3.937 x 3.937 x 10.028 in for FD-H25-L43 and FD-H25-L45).

8) The sensing range of reflective type is the value for transparent glass 100 x 100 x t0.7
mm 3.937 x 3.937 x 10.028 in.

9) Sold as a set comprising vacuum type fiber + photo-terminal (FV-BR1) + fiber at
atmospheric side (FT-J8).

10) The allowable cutting range is 1,000 mm 39.370 in from the end that the amplifier inserted.
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Il PRECAUTIONS FOR PROPER USE

FX-500

* 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.

* This product is suitable for indoor use only.

» 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
100 thousand times or more because of the EEPROM's
lifetime.

Disclaimer

The applications described in the catalog are all intended
for examples only.

The purchase of our products described in the catalog shall
not be regarded as granting of a license to use our products
in the described applications.

We do NOT warrant that we have obtained some
intellectual properties, such as patent rights, with respect

to such applications, or that the described applications may
not infringe any intellectual property rights, such as patent
rights, of a third party.



FX-500

B DIMENSIONS (Unit: mm in)

The CAD data in the dimensions can be downloaded from our website.

FX-501(P) FX-502(P)

Amplifier

62.52.461———{9.95

Output selection indicator
(Yellow) (Note 1) I

0.079
Digital display (Green / Red)

Output 1 operation indicator
(Orange) (Note 2)

Output 2 operation indicator

(Orange) (Note 1) E‘ 7777777 % B H :

T [+-27.8 1.094-»=-1.10.043
Communication window rzz] 0.894-
I

_y 10
Beam- |0.394
emitting

==
QTM ¥

32
28
Beam- \3’ ¥ 126095520,
P

- 70.276

“0220.8
receiving 70.276 l 0819v [ ]
L e ) TP | 5
7 240045365 143>
o118 752.953

Suitable for 35 mm 1.378 in width DIN rail

Notes: 1) FX-502(P) only
2) FX-501(P): Operation indicator
3) FX-501(P): 3-pin, FX-502(P): 4-pin

CN-73-Co CN-74-Co

Main cable (Optional)
e Length L

50
Model No. Length L L 1.969
(Note 2)

CN-73/74-C1 | 1,000 39.370

FX-505-C2 FX-505P-C2

Amplifier

Output selection indicator 62.52.461 9.95

(Yellow) —0

Output 1 operation indicator
(Orange)

Output 2 operation indicator
(Orange)

[+-27.8 1.094-> @4 20.157
22.70.894» 6 core cable
o 10 Communication window o 7 e 2m 6.562 ft
Beam-"{0.394 0276
emitting| == m
part g T | E_B
N B =M
Beam- \r 1%%0 28 ; N
receiving| D [70.276] 12208 | =[50 @)
part |G il = 046 92 [\
— 5.70.224 5 ] 03641
T Fl240085+le—365 1437+ 5 ¥95T
0.118 0.156
752.953 { l+-2.80.110

Suitable for 35 mm 1.378 in width DIN rail

Note: The shape of setting switch and cable will be changed from production
at the end of November, 2011. Please see drawing below.

CN-71-Co CN-72-Co

Sub cable (Optional)

CN-73/74-C2 | 2,000 78740 1 53 o018 cave /*

CN-73/74-C5 | 5,000 196.850

1
[*0.394"
14 N [0?36
254 “ (0.551)" (28 ):L
0.100 e 0.114
oo
— (,12,) 105 L (
} 0.472] 0413 — s
(Note 1) 7= | i i kj'l
: 2.54 i
0.100 o2 o 7 1] , L
2.65_, | 0.008 0.276 0118 |
0.104 10 , .,
0.394 2l
136, ‘
Notes: 1) CN-74-Co only 0.535

2) CN-73-Co: 3-core

MS-DIN-2 Amplifier mounting bracket (Optional)
+-21.6 0.850>
52 3.2
L0281 1606301 o126
* T2 e R
= T 039

(

P32
0.126

[
e 82, 2
35 0.197
0.4 2 1.378
0.016 418 |~ 0.079 2
} o001 Yl 0.07571"y

et g Lol | O3

‘ 10.039

2-93.2 90.126 holes

1.063

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

e Length L
50
Model No. Length L L 1.969[*
CN-71/72-C1 | 1,000 39.370
CN-71/72-C2 | 2,000 78.740
CN-71/72-C5 | 5,000 196.850 10,
3__ [C039%4
01187 % 6
( 29\ (9236)
0.114] !
=
 E—
3
o.ms’J ‘
72
0.283

Notes: 1) CN-72-Co only 0.535
2) CN-71-Co: 1-core

MS-DIN-E End plate (Optional)
2.75
0.108
;
== —
M3 (length 18 mm 0.709 in) pan head screws
- | 6
0.118 15 2.362 0.118
0.591 e
24.7
i 0.972
! | 32 | % '
oS, 1.260 0.157 7
Suitable for 35 mm 1.378 in width DIN rail

Material: Polycarbonate
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Introduction of Related Products

Communication Unit for Open Network

SC-GU3 series
The digital sensor can be connected directly
to the 3 types of open network!

Other types of analog input sensors can also be connected!

CC-Link DeviceNet EtherCAT
SC-GU3-01 SC-GU3-02 SC-GU3-03

Scattered digital sensors can be centrally managed and set through an open network.

Applicable Digital Fiber Sensor Digital Laser Sensor Digital Pressure Sensor
Digital Sensor FX-501 FX-502 LS-403 DPS-401 DPS-402
lease contact .......... . . -
riease comtect Panasonic Industrial Devices SUNX Co., Ltd.

2431-1 Ushiyama-cho, Kasugai-shi, Aichi, 486-0901, Japan
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