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Industry leading stability

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 [Ea! FX-500 series |
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Stabilty of the incident light intensity is improved
by 4 times*

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

* Uang 4 wnal daneter Ster (Foer eore 0.5 mon &
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are stable
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Requires setting different Can controf by using
threshoid values for asch just one threshoid value

Specifying just one value
in an operation manual
is possible

Maintenance is easy on
stabilized fiber sensors

Stability in incident light
intensity and confidence in
beam adjustment

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.

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

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 reducs

variation among units.

Active coupling enmssion device

Pt inserfonguide
Fibar core g

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

* Iustrwton s image ooly
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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 110 022mm 7 standard fiber HEum——

Variation in emission intensity of the fiber
core is controlied down to less than £10 %,
achieving a stable detection

Snge core standaed fbar in genesal, high-Naxibility

Wi ragh ey tyDes ackopl & muli-fber core
which may resull in lacge
wireion i aghl emission

Py A

k"bennzmpmluvx 4 'w’; -R 15 18 °F npevousl| | Bendlng mdlusl“ru..u 518 H % mm RO.884 in)

-55t0+80°C 12t!mes | R4mm 1/6
-6710+176 + €2 | R0,157; ot s

'More bendable!

-
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The centering pracision of
the fiber core altached to the
insarting plug is doubled

10 million LLXTT=-
increased, the variation among ‘ times more than previous

As the insertion precision s
units can be greatly suppressed

Bending durability [Prevous s 1,000 times) 1

‘ t 10 Super quality fiber reduces opfical transmission loss to less than 10 %

Variation in emission §ii r-—.—J
intensityis downto Bl oo IR oo SN roie |

0,
'ess than t1 0 /0 The beam axis deviation of each Hgh precsan polshing 5 sccompished A tigh peecision integrated plug is ot
—_— unit is kept within 22 “ and the by using the PCTM poishing tschnigue achieved with lve centenng
B b e = P baam s cenfaring precision is The speculadty of i énd face of the precsion of the f0er core berng .
Under our new manufaciunng Rept within 4150 yim £5 508 mil e is. 5 3mes greatee $4D um 1 575 1o m times

method and qualty control system,

e "a"'e""f"f'*’:"l‘cf’f”?' "“,df Ll * For custom-ordered fibers of your required length, contact the sales office near you.
AVE ] Slabered R QIMIESSION

When used with the FX-500 amplifier,

& complete digital control is

essentally acheved



Industry leading sensing performance
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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 us response time

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

Parfarmng minute cbyect detection whan using a small diameder Sber is now possible
with & high responsa tme and longar sensing range.

Hyper

HYPR mode incorporated

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

@ 9.7 imes

longer than the previous model

Previous £o-NF2
EX-301 (LONG mods) — =

Long sensing range with small Long sensing range even in

diameter fibers high speed mode ﬁ::fz:‘,?
Small diameter fibers with a compact head can perform long A high speed response time of 25 ps, which is 2.6 speed and
range and stable detection for minute objects, limes more than previous, and a long sensing

long range

range are now possible in high speed mode.

The active coupling emission device efficiently [ : r—
focuses the beam through small diameter fibers I EEREt I el =i ot e e

Dosble cougibry imes Active coupling emission device
The super fine optical lens and emitting sfement are combined
nto one device ¢ ling the beam emitted from the emitting
element i d directly into the fiber

¢ is therefore increasad by 50 % compared

¢ @1 mm ). In particular, the / -
(core 00.5 mm see & dramatic 1 Eriting slemect mﬁm Lo
Coupling effcenzy apprae. 10%  Coupling efficiency apprex. 0% Coupling efficiency more than 50 %

Cophng efiiensy = [Ight rieraly deacted 1) e R | orission ity of Etive couping emseson devics) » 100 * lllstration 1 mage only
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Sharp detection with suppressed hysteresis

A different accuracy!

FX-500 with its accurate detection catches fractional difference in .
light intensity, fulfilling high precision and low-hysteresis applications. Retroreflective
type fiber
H-02 mode
L detection of -
ong range detection o =

small objects with small
difference in light intensity

FX-500 seres 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 Comparisen image of cptiml sensing region | LONgG range detection

1]/

of a glass target is now
o B Optmal sersing regon A posstble due to the
8 ability of the sensor to
| :I detect small changes in
-] [ light intensity.
g
&
P Conertons FX-500
model (H-02)
Reflector
H-01 mode ) I Compariscn image of optinal smsmgmg‘ml
. o4 B Optmal sersing region i
nghly accurate E 1 8 s e sars e | LGN saturated region
: is reduced, and

detection while avoiding
saturation

Even when the received kight becomes
saturated, the FX-500 series cuts down
hysteresis to the utmost imit in order to
produce the optimal margin for detection

H detection is possible
B even under high light
1 intensity.

&

Conventerdl FX 500
rood

Shon <

Mode table W Low bgnt intensry region

Three hysteresis modes e e 3 Opoad ey g
O —— e CFF 5o ON Pol ez {inlermty B g g ey umrien) ngan

Hysteresis is the difference in incident

- : Minimal | S
light intensity at the points when the

oulput tums ON and when the output
turne OFF. Hysteresis was originally ¢ o H-02| Small
intended to be used as a measure
agansl vibrations, bat SUNX : o
provides three hysterasis modes to H-03| Large |L ks 1 g aessurrmens

§LLES
i 4 Small  lsodentightriesty  Large s s a3 o W Coneriol  HO1 MR
suit the need of fiber sensors okl FX-500
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Class leading form and operability

New form!

Flat display with wide viewing angle

I The large and high<contrast 7-segment display of high luminance provides clear visibility

from a wide angle of view.

Clearly visible even
from sideways

Streamlined fiber clutch

While the conventional fiber installation is done after opening up the
cover, the FX-500 series adopts a guard structure, eliminating the
cover so that the fiber installation can be done in one step

M Streamlined fiber clutch

Comestional

Fbarmsiakabon Mees one shp doe 10 188 amenaiad covr

Guard structure

The guard struchas
incorporaled prevents
e eyer fom
dsangaging due 1o
accidemial impact

The lever is exposed and may
be accigantaily dsangaged

Compact cover does not get in the way

Reduced to 1 I3 of that of previous '*,-

MODE NAVI + Direct setting

| MODE NAVI uses three indicators and a dual display to show the
amplifier's basic operations. The current operation mode can be
confirmed al a glance, so even a first ime user can easily operate the
amplifier.

.NAVl dlsplay {lights out during RUN mode)

Switches output operaton
L: Lght-ON  D: Dark-ON
CUST

Alows direct change by selecing one of the setirg of response
tima { byshenasts ( emiing power [Inkial setting: msporss ime

Allows the selection of advanced functions
such as timer, copy, and memeory functons

MDirect setting
Direct adjustment

Direct teaching

e[

each for object
° a “present” and
/ “absent"

AB1

Threshold value can ba changed durng RUN mede Teaching can be done durng RUN mode



Time

Saves maintenance time



Threshold tracking function



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 lo help defline proper operation in an operaticn manual

Stable detection over long and short periods

Stabilized emission intensity

The “four-chemical emitting element” was first incorporated in the
conventional model FX-300 to maintain a stable level of ight emission and
has now become an industry standard. FX-500 series continues to adopt

the same emitting element as well as the "APC (;\u‘lo Power éontrol] circuit”
which improves stability in short peniods such as when the power is tumed
on

FX-502(P) / 505/P)-C2

FX-502(P) / 505(P)-C2 can
set Output 2 as self.dagnosis
output. When Output 1's
threshold value teaching is
carnied out, Output 2 is set

concurrently with the setting

randomly shifted by the
This function seeks changes in the light emitting amount resulting from

MDetect drops in light intensity
(e.g. used in dusty environment)

a8

amount of surplus of
threshold value.

| Variation in incident light intensity

Light emiting amount

MStable sensing comparison

Short-torm stability
T

-
Deviation

— - our-chzmical emiting dement + APC

(FX-500)

Three-chemical emiting element
(without APC)

Long-term stability

SHIFT
{Tracking by lima teaching)
Effective for thru-beam type
and retroreflective type! ©axon)

Lange
5-. Current
gg value
Threshold
el vakoe
»>

Time
Limit teaching is performed
periodically.

AUTO

(Tracking by automatic teaching)

Time

Automatic teaching which
triggers output is performed.

Large Change in light intens iy

n

e
H

i‘ Auto set
g to 50%
g Outpunt 4

§ Hreshald vale

=

Self-diagnasis output (alarm)

Teaching again

(preventative maintenance)

Auto set
to 50% again

m
c
z
0
=
o
z



changes in the environment over long periods (such as dust levels), so that
the incident light intensity can be checked at desired intervals and the
threshold values can be reset automatically.

Suitable for preventative maintenance

Self-diagnosis output

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



A variety of functions at the industry’s leading edge
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Stable detection while being eco-friendly
Emission power & gain setting «w»

For cases when the incident light intensity  EliDetecting a transparent sheet
salurates the receiver, the light intensity r - —— ] T )

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

-
Obpect absent m

time. This allows for slable detection
=
|
&y Auto mode (AUTO) and 3-level manual mode (3 levels: H /M /L [adjustable]) are ncarporated

while maintaining an optimal S/N ratio
and saves energy by controlling the
emilting electric current

Built-in logic functions

No PLC necessary saving material and programming costs

M Logical calculation functions M Equipped with 5 types timers
Theee 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 camed out by these fiber sensors alone,
o 2 ~ Cakuladon result
FX 509 senes amvplsﬁefs Lowe e Cuiod |
APLC is not required which helps to reduce IPFOTTE] Normal operason Time chart For L-ON -
material and programming and cosls Commuricsion Py G B I i enat
' Caloulation of two autputs In one ampiifies ) ! o
Detectan Ter ON-delay 11 Ty OFF
- [ =1 =T ON
— Calcuahion result output OFF-delay .y : OFF
: - = Normal cutput operaticn Ll 1. T ON
- ONE-SHOT S008I : OFF
Cakulaton of one awpiifer and external input ELE2TT 51 ON-delay - T. o] = ??F
OFF-delay :
pa— . ——— ___ Externalinput ONdelays =~ = = T esjeemT, E:"F
— 2 T (sensor, contact, PLC, elc ) ONE-SHOT
2 Synchranzation fiber ST; R Calculation result output Trver pericd .05 ma %0 328
Outpuit 1 has ON-Selry - OFF ey and ON-delay + ONE-SHOT timers.
Analog control is possible 8 data banks
Analog output cable type ww=se:  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
incident light intensity

amplifier is increased to eight. Setup conditions can be saved and loaded
g@gm'\ to make setup changes easy at worksite that manufactures multiple medels,
; Dt postion | =
- " d ’

External input

Remote control improves work efficiency s s

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

- e Ouud cument (A =0 23

et g vty ) —> £0003.000

MFunctions 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)




Selectable interference prevention

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

Automatic inderference prevention
(When ampifers are cascade conneoied)

| |
|
|

Allemale frequency nferlerance proversion
(When ampiers carnst be cancade cormeciad)

Erusson Fequescy |
Erasson Fecuescy 2

Ervsson haguessy 3

* Refer 10 specifoations for detals of number of sensors alowed in inferference prevention

No need to specify a main unit or sub unit

All FX-500 amplifiers can be used as seither a mam unit or 8 sub unit. Just
s& 3 man cable or a sub cable to distinguish the two. This reduces the
of inventory management.

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

Man catie (S<om)

oS | SN
_ Sul cable (1-com)

cN-TC
Nan catie (4-cor)

| Erecooogs | CN-T4C
LF_XS&!—[ Sub cabsie (2. core)

CN-T2C

l PRO mode functions

Disconnection is passible withoul
moving the ampler 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 h : : : : : : : : : : I

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.

Power gl

Ouzut Ire 1
Outzut Ire
Outpul lire: 16

* Cemnection of up to 16 usis with FX-400 / DPS400 / LS00 is paasiie
*Up %2 12 sermon in cpticel comemuncation

Response time setting

Tener range selfing

Teaching lock setting

Pencd hold setting

Data bank loading setting

Back up setting
Input ! output setting ™

Copy setting

Copy action setting
Copy lock setting

PRO4

External input setling

PROS
§
PROG g
g’ Forced ON output mode
§ | Forced OFF oupuimade
Self-diagnosis cutput mode ™
"""""" Answerback output mode ©
Logical operation setting ™
% | ... Setngoftvesnodtackng
PRO7 22 Sensing output setting
BE | Somgecyeseting
x3E Algorithm setting

"1: FX-S020P) anly "2 FXS020P) and FX-505(P)-C2 only
"4 Ouput 2 only of FX-502(P) and FX-S0%P)C2
& FXS5010P) can do 8 part of operations.

*S Cutput 1 anly
5 Cutput 2 anly of FX-5050P-C2

08



FX-500

B 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. element Output External input
B
S8 FX-501 NPN open-collector transistor
g _
%)
FX-501P PNP open-collector transistor
(9]
g FX-502 NPN open-collector transistor 2 outputs Incorporated
§_ Red LED (Switchable with Output
3 FX-502P PNP open-collector transistor 2 outputs 2)
o NPN open-collector transistor 2 outputs
= FX-505-C2 analog output
<
= - Incorporated
S PNP open-collector transistor 2 outputs
FX-505P-C2 analog output

Quick-connection cables
For FX-501(P) |Quick-connection cable is not supplied with the amplifier. Pleasa order It separately. |

Type Madel No. Description
CN-73-C1 Length: 1m 3.281 f ,
Main cable 0.15 mm? 3-core cabtyre cable, with connector
(3-core) CN-73-C2 Length: 2m 6.562 ft [ on one end
CN-73-C5 Lonatic Sm 16404 Cable outer diameter: ©3.0 mm 20,118 in
- ength: 5m 16.40
CN-71-C1 Length: 1m 32611t | g 15 mm? 1-core cabtyre cable, with connector
Sub cable . - crn | ON ONE end
(1-core) CN-71-C2 Length: 2m 6.562 R | apie outer diameter: @3.0 mm 20.118 in
CN-71-C5 Length: 5m 16,404 r | 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
*CN-73-Co

Sub cable
*CN-71-Co

Type Model No. Description
CN-74-C1 Length: 1 m 3,291 # . A
Main cable 0.15 mm’ 4-core cabtyre cable, with connector
{4-core) CN-74-C2 Length: 2m 6,552 1 | on one end
b Cable outer diameter: 3.0 mm @0.118 in
CN-74-C5 Length: 5 m 16.404 #
CN-72-C1 Length: 1 m3.28% 1 | § 15 mm? 2-core cabtyre cable, with connector
Sub cable . # a0 w | ON One end
(2-core) CN-72-C2 Length: 2mE.562 % | &~ abie outer diameter: 83,0 mm 0,418 in
CN-72-C5 Length: 5 m 16.404 # | Connectable to a main cable up to 15 cables.

Main cable
*CN-74-Co

Sub cable
* CN-72-Co




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

Model No.

Description

MS-DIN-E

When cascading multiple amplifiers, or when it
moves depending on the way it is installed on a
DIN rail, these end plates clamp amplifiers into
place on both sides. Make sure to use end plates
when cascading multiple amplifiers together,

M OPTIONS

FX-500

Amplifier mounting bracket

* MS-DIN-2

Amplifier protection seal

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

10
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FX-500

B SPECIFICATIONS

Type Standard type 2-output type Cable type
= | NPN output FX-501 FX-502 FX-505-C2
Item PNP output FX-501P FX-502P FX-505P-C2
Supply voltage 121024 V DC '} % Ripple P-P 10 % or less
b aon " Normal operation: 960 mW or less (current oo'!sumption 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)
<NPN output type> <PNP output type>
Ouvtout NPN open-collector transistor PNP open-collector transistor
(2.::.;1 and cable type: | Maximum sink current: 100 mA « Maximum source current: 100 mA
1 type 2) g (2-output type and cable type are 50 mA) (Note 2) (2-output type and cable type are 50 mA) (Note 2)
Quiput;1, Oufput * Applied voltage: 30 V DC or less (between outputand 0 V)« Applied voltage: 30 V DC or less (between output and +V)
+ Residual voltage: 2 V or less (Note 3) (at maximum sink cumrent) + Residual voltage: 2 V or less (Nate 3) (at maximum source currant)
Qutput points 1 point [ 2 points
QOutpul operation Swilchable either Light-ON or Dark-ON by L/D mode
Shertcheul 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
Output current: 4 to 20 mA approx, [H-SP, FAST STD: At 0 to 4,000 digits, LONG: At D to 8,000 digits (Note 4)], Response time: 2 ms or
Analog output (Cable type only) (.o c"7. 0 point: Within 4 mA +1 % F.S., Span: Within 16 mA +5 % F.S., Linearity: Within +3 % F.S., Load resistance: 0 to 250 O
<NPN output type> <PNP output type>
NPN non-contact input PNP non-contact input
Extarnal input * Signal condition * Signal condition
(2-outpit type only, switchable High: +8 V to +V DC or Open High: +4 V1o +V DC
with Output 2) Low:0to +1.2VDC (at 3 mA sink current)

(at 0.5 mA source current)
* Input impedance: 10 kQ approx.

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, seleclable

Sensitivity setting 2-point teaching / Limit teaching / Full-auto teaching / Manual adjustment
Incadent light mtensily display range H-SP/FAST / STD: 0 to 4,000, LONG: 0 to 8,000, U-LG / HYPR: 0 to 9,999
) <Output 1>
Incorporated with variable OFF-delay /| incorporated with variable OFF-delay | ON-delay /ONE SHOT / ON-delay *
: ON-delay /ONE SHOT / ON-delay OFF-delay / ON-delay - ONE SHOT timer, switchable either effective or ineffective
Timer function OFF-delay / ON-delay + ONE SHOT
timer, swilchable either effective or <Output2> ) ) )
ineffective Incorporated with variable OFF-delay / ON-delay /ONE SHOT timer, switchable
either effective or ineffective
Timer range “ms™: 0.5 ms approx., 1 to 9,999 ms approx., 1 ms approx.,
Timer perlod Timer range “sec.”; 0.5 s approx., 110 32 s approx,, 1§ 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 emnitting 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 setfi Hysteresis setting / Shift amount setting / Emission power setting / Display turning setting / ECO setting / Data bank loading
ngs saving setting / Copying setting / Code setting / Reset setting / Logical calculation setting / Threshold tracking setting, etc,
Protaction IP40 (IEC)
Ambient -10to +565°C +14 1o +131 "F [If 4 to 7 units are mounted in cascade: -10 to +50 °C +14 1o +122 °F or if 8 fo 16 units (cable type: 8 to 12 units)
ST are mounted in cascade: -10 to 445 *C +14 1o +113 "F] (No dew condensation or icing allowed), Storage: -20 to +70 *C -4 1o +158 °F
Emitting element (modulatad) Red LED (Peak emission wavelength: 643 nm 0.025 mil)
Matenal Endlosure, Case cover: Polycarbonate, Switch: Polyacetal
Cable 0.2 ma’ B-core cablyre cable, 2 m 6.562 It lang
Extension up to total 100 m 328.084 ftis
Cable extension 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 apprax.
Accessory FX-MB1 (Ampliifier protection seal): 1 set

Notes: 1) Where measurement conditions have not been specifi ed 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

12

2 4 8 8




B /O CIRCUIT AND WIRING DIAGRAMS

FX-500

FX-501

. Color code of quick-connection cable
|
Brown) +V (Note 1
( ) +V ( 3]

(Black) Output +J; 1120 to 24V DC

2 _T %
[ ¢ | 100 mA max. (Note 2)

~(Blue) 0V (Note 1)

T

. Internal ci_rcuit‘—'i:’—> User’s circuit
I/O circuit diagram Terminal

No.

NPN output type

'

Brown (Note 1)

J.
Black * 1l 12w024VDC
N
_T 15 %

Blue (Note 1)

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

blue lead wire.

Terminal arragement diagram

Wiring diagram

o

@0\’ e
@ Output Iﬁ‘
@D v e ==

Color code of quick-connection cable

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 fi ve amplifi ers, or more, are connected together.

FX-501P
1/0 circuit diagram Terminal No.

/ /QoJaLcndeJ)f_qumkmnnegmn_cabJa
Iv(Brown) +V (Note 1)

IJ 100 mA max. (Note 2) +l 12 t0 24V DC
V. +10

(Black) Output _T 0%

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 fi ve amplifi ers, or more, are connected together.

»)
)

Sensor circuit

~(Blue) 0 V (Note 1)
3/

Internal circuit <9 User’s circuit

FX-502
1/0O circuit diagram Terminal No.

Wiring diagram

PNP output type

Color code of quick-connection cable

/

Brown (Note 1)

'J_]'Z_OONVDC

- 15 %

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

blue lead wire,

Terminal arragement diagram

Wiring diagram

o PO
@DOutput ﬁ‘
= t&ll
@0V =12

NPN output type

Color code of quick-connection cable

12



FX-500

Calor code of quick-connection cable /
(/
| aromn) +v Note 1) BM(N*E.:I
§ Ej”_*] mm)oummmm;"’l‘_:‘f! J_
__K— 50 mA max. (Nt 2) i lap24vec

.§ [_ | | (Black) Output 1 -13
\d
-H s S0 mA max. (Note 2)° Note: The quick-connection sub cable does not have brewn lead wire and
7 (Blue) 0 V (Note 1) blue lead wire.
Inernal creut —i User's circuit . .
Notes: 1) The quick-connection sub cable does not have +V (brown) and 0 V Terminal arragement diagram
(blue). The power is supplied from the connector of the main cable. 2) 25 ey d
mA max., if fi ve amplifi ers, or more, are connected together.
@DOutput 1 @Output 2 / Extenal Input
@0V (=1=]

121024V DC
t”%

-15

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

blue lead wire.
Terminal arragement diagram
1
@V
@Output 1 ] @Output 2 { Extemal Input
®@ov [w=]
1/O circuit diagram fermnal No. Wiring diagram
/color code of quick-connection cable
B ! {Brown) +V (Nate 1)
=_¥gr %? 1 smmumxmmz»;x ,gl
; o Black) Output 1 i
g‘—E T(_ YO mA max (yuez). /f i 35 ik
(Whiks) Oupat 2) Exineradl mput _
O
I( ue) OV (Note 1)

Intemal cirouit s——d——= User's crcuit Wiring diagramcolor code of quick-connection cable

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 fi ve amplifi ers, or more, are connected together.

I/O CIRCUIT AND WIRING DIAGRAMS

I/O circuit diagram Wiring diagram

- {Brown) +V ) S

L e

»; AW—bt (Pink) External input

y +ea(Black) Output 1 I [Load] L
y T (White) Oulput 2

(Blue) OV .
(Gray) Analog output (4 to 20 mA) [Ln-d|(o»2soo)

]

*L 121024 V0C
TIE%

128024V DC
Mag

-13

Sansor circut
"y
e -

Internal circull =——o— Usar's crcuit



- I/O circuit diagram

(Brown) +V

Wiring diagram

ly 7
N

(Black) Output 1

+ Ll 121024VDC
l:g%

[ Load}(0 to 250 ©)

=
gts T | (White) Output 2 -
5 | pink) External input -
£"" (Blue) OV
(Gray) Analog output (4 to 20 mA)
Internal circut =—o— Usar's drcuit

FX-500

121024V DC
e
-8

[Load] (0 to 250 Q)

14



FX-500

: Itis a fiber which possesses both unbreakable (bending radius: R10 mm, reciprocating
15 LIST OF FIBERS bending: 180°) and bendable (bending radius: R4 mm or less) features,




LIST OF FIBERS

depending upon how the fi ber is cut.
2) The sensing range is specifi ed for white non-glossy paper.
3) The fi ber cable length practically limits the sensing range.
4) The allowable cutting range is 700 mm 27.559 in from the end that the amplifi er

inserted. depending upon how the fi ber is cut.
2) The fi ber cable length practically limits the sensing range.

FX-500

: It is a fiber which possesses both unbreakable (bending radius: R10 mm, reciprocating
bending: 180”) and bendable (bending radius: R4 mm or less) features.

Foer | sarsing range Fiber | sensing range
Bendng cable
Type  |Snavesibecheat| modelNo, | radivs | 'EE" | #xs00 Type | Shape offberhend | yoguin | asun | 23" | px.sno
(mm) reecut | STO mode {mm) STD made
4 in) Free-cut e
(Note 1) [ (mm {Note 1) | {mm i)
ety 7
W es
£ ot e ro-ecas | D 1 50
* sama || Frans é;""&"{'y 12.402 2 3 - m 1.969
w- (Note 3) o] | S ot ol B et
S 0w [ro—— m =
o ~ S 1,130 Fosts | Semiry 126
s o] e m’% 44.488 HC dusity 4.921
Qlate 3 § Secwn 40 rey
Nowrow Soan a0 175w sug
25 &8 15 : eoersw | IN Ea &
o FreEs 0,591 ~ 1o News | 2m 3150
St sl sk 54
Q NarOw Seen o) 20w @D Bandng 1 S 40 Py [Fossn) m
*0 durabity m 75 i, : o
ﬂ—-ﬁ& FT-E23 " = 3 i FD-61S Seding a2
i g PR 2,953 ) sl (wwl;', 5
P : |
'-fi§ T ,,-Tm 450 L! 015 o0& .
Dowape | Bandng 17.717 ™ FD-E13 2
== 2 'gs m o S ot corect B buet
lﬁfl T 240 im
9 Smore pat E FT-v25 Bandng 9.449 & o 0 e a8
E e Sl Sk I~ : <716 15k Fo-E23 2165
- “nwen ot et tn
A o el g
3 ® — FTV24N o o et .
e AR 433 : e *® i 5
e e D g »1.5 Bending 2559
- I/— \'| 015825 — ea0 S ? Sowve st carmol o bert. durakiity
': Gmove part l—- FT-vo Bendng 28772
ot e bt -—lml!s durabity - L4 _@ o ~ = 20
o ot et b LS N 0787
Ay o 120
S @ [rove | B
4
‘:-n-ue-m durabiity 472

Notes: 1) Note that the sensing range of the free-cut type Tber may be reduced by 20 % max.

16
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FX-500

3) Bencing radus of sleeve part is R10 mm or mare.

Lens Applcable fbars
Fiber
Shape of foerhead | Spot dometer | Distance o catie
Tyve | Dasignistion {men} (men o) (Note) | (mm ) (NOt) | ptedsi No. | Ambient temp, | Mode! No. logn Toons | Profection | Ambient femp
Fros.cut
T
_‘F.— 201 00004 FD-EG31 -2010 +60 °C
500 mm R4
—fl ) — 202 #0008 FD-EG30 4010 +70°C
|
7405 oo
0.276£0.020 FX-MRE | -20t0+60°C | FD426 Sarirg 5510 +80°C
Qarataty !
ros2ow | B3 ‘ 4010 460 °C
I — 00.4 00,016 -
FD326 Senvg
darataty ~£510 +80 ‘C
et FD326X | & m
lens . |
= | 0.1500.006 EDEG31 ~2010 +60 °C
500 mm R4
g —— ) — €03 00.012 FDEG30 Pao | 010 +70°C
75405 e [ R2 |
L FX-MR3 | 4010 +70°C | FD426 - .
darazaty
roazow | B2 gmy 4010 +60 °C
) — | 0% £0 020 - 1
FD-32G
ety 5510 +80°C
FD-326X | EEm
W -1 - a1 = 6510 480 °C
— | 80500020 FX-MR1 | —40to +70°C |
lens = 0.23540.039 4010 460 °C
[ R2 | 5510 +80°C
= 20.7 10 02.0 Appro. 18.5 to 43
Zoam lens — .| EX-MR2 | 40t +70°C
= ©0.028 to 90.079 | Approx. D.728 to 1,682 g 4010 460 °C
— Ty | .
Zoom lens vesercns | 80510930 131030 | Loee | antoaroec | FD426 ~ HotesB0C
iSdoeow type) shie3 | ©0.020 to 00.118 | Approx. 0.512 to 1.181 e m | 4010 +60 °C

Note: Spot dameter and distance 10 focal point are specified for FX-5000FX-100 seres,



FX-500

: It is 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. 18
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FX-500

3) The fi ber cable length practically limits the sensing range.

4) The sensing range is the possible setting range for the attached refl ector. The fi ber
can detect an object less than setting range for the refl ector.

5) The sensing range is specifi ed for transparent glass 100 x 100 x t0.7 mm 3.937 x
3.937 x 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).



LIST OF FIBERS

FX-500

: Itis a fiber which possesses both unbreakable (bending radius: R10 mm, reciprocating
bending: 180°) and bendable (bending radius: R4 mm or less) features.

Fer  [Sensing range
Shape of fiber head ing et
Type : MogeiNo. | ‘radus | 'ER™ | px.s00
(mm) Freecut | STD mode
{Note 1) | (mim in)
Eariy WOw80) - P et
WH
W« HIS = D13 3,100
E FrZe02Y | R2S - er
»
Homt vaniant |
w65
FTHLBOY
dosk 3,600
141.732
. - (Note 2)
—t FTL80Y R30 2m
_m)L {Note 3)
S
1,300
= FTVE0Y 51181
Fibar ] Ny ra
Hoat Bondng | coble [rme
Type | TTare| SoPe St iberhead | nodel Mo, | radius FX-500
(mm) | eeut | STD mode
g, Tog-cut
(Note 1) |  fmm i)
LFTU Easve N
[ )
D e FTHISM2 | R25
Cn -
350°C (St - 75.5' 2m 16,620
}uOb-—mL FTLHISM2SE [ Seere
Ao Sectie mivg
-lv.:uunwn 470
i FT-H20W-M1 13.504
200°C R im
IL;AE“BMI 540
FT.H20-M1 21260
04
; Lows camtath FXAE2 k) Rz 700
=+ 2| <] S
E 130°C oy FT-H13-FM2 2m 27 550
(FRLEWERtVY) FTH20J =
(Nole 4) 200 mm
(Note 6)
| <]
e ccipihun FrHI0 4308 s0mm | 10,
23 Hoat- |(Note § -
120-250.5 resstant
§oe Do | e | gy
18
Erv— (Nate §) | S00 mm
FLzY 50 (Note &)
. wap | MO04 600
) S P— in 23622
— (Nate 4) 800 mm
(Note 8)
Comod
- - FOHISM2 | R25
i
ELnD Zm
- @8 fou 260
*—'b==‘n = 35-M256 Fher 10.236
E=y E 1) Skeve
§ .._ﬁ,_’“ | ED3s.208
2 % Lol
g —fﬁ( FD-H20.M1 im 123?;)2
200°C et =
s FOH2021 | R25 A
27
[ 350
130°C _,J?:( FO-H13-FM2 Z-m 13.780
= i 17
5| gl c@ FD-H30-L32 2m L
! » W27 * 05
: 15026
ils —H’Lmllm.w FoHe-LA 0.069t0 1.024
: g 250°C R% | 3m ——
51042
E 5 FDH25445 0157 to 1 664
5 %
180°C ip FD-H18-L31 || oes
WIS » H2T » D6

Fber | sensing rangs
Shape of fiber head Banding
Typa ey ModelNo. | racius | ST | ex-s00
(mm) | ereecut | STE mode
(Note 1) [ (mm i)
L’E&-amnm 270
FTH30-M1V-S n
T W—-ﬁ {Note 9 10,620
- » ‘
'ﬂ £ = [P0°C Ractrge weac m 20 16 200
] FOHINKZ R18
émzno-s {Note 9) e 0.787t0 7.874
R § slmt [y ———
< 8
FOHN-LIN-S Im
gié e D27 (Note 9) 0.315
a0
S e FTat L
2 sk 43307
™7 Coma
<] 140
3 ﬁ- FO-GA0 R25 o Seis
Comd
.N“ D-c40 4
g . f 16250'\5
s 53
Fiber (Sarming range
fiber Bending cele —
Type [ Stawestiberhend) yoseino. | radus | '8 | xso0
{Note 1) Wﬂ in)
ot pesedard 105 °C Protecive
P e ooy Lbe B3 |Liquid
| E— o Foe | 2M  |surtace not
o Ris__[{Ncte 10)|contacted:
Hi=x s
— FOHFAOY | prosectve recened,
B 2 : sbe Liquid
g o et 10 na B3 |surface
§ e soss coang vt o loer 2m |contacted:
—— FOF41Y Beam ot
received
4 g s Leak absent
W0 - - D! - B
N ‘ R" =< | r:c.e:‘md
z Bandng 5m |Leak present
'} § derablty Beam
A E interrupled
i g iﬁvm-m-m FD.F41
Leak absant.
} ; Tor 1 e To IV A g Beam
: (T ymass w102 | ppes received,
§ ', mk present:
Vowtate 0 e oney o m
R4 interrupted
a FO-FAR3 Bendng g
- WS xS S 0T durabity
§ SENN 52 comphent mu“ Liquid absent:
m Beam not
g R S T ) Fiber recaned,
3 Liquid
Band: present Beam
W?Y recaned
Notes. 1) Note thal the sensing range of the fee-cut type fiber may be reduced by 20 % max.

dependng upon haw the Aber 5 cut,

2) The fber cable length practically lmits the sensing range.

3) The alowable cuting range is 500 mm 19655 in from the end thal the amplfier insered.

4) Heat-resstant side fder + ordinary tamperature fber (FT-FM2, From production since
October, 2012: FT-42) are scid fogether as a set

5) R25 mm RO 564 in or more for crdinary tlemperature side.

6) Fiber length (Nxed-langth) for heat-resistant fber side. Fber length for ardinary
temperature side is 2 m & 562 ft (fee-aut).

7) The sersing range of reflective type is the value for white non-glossy paper (50 = 50
mm 1568 = 1 565 In glass substrate for FD-H30-L32, FD-H18-L31. vansparent glass
100 = 100 = tO.7 mem 3927 = 3957 = 10.022 In for FD-H25-L43 and FD-H25.L45).

8) The sersing range of reflective type is the value for trarsparent glass 100 = 100 = 10.7
mm 3 837 x 3837 = 10,028 In,

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

10) The aliowable cutng range Is 1,000 mm 35 370 in from the end that the ampiiter Inserted.
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B PRECAUTIONS FOR PROPER USE

EX-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 amplifi ers.

» 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 fi ber cable.

Others

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

» The specifi cation may not be satisfi ed in a strong
magnetic fi eld.

* 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 infl ammable 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-501(P) FX-502(P)

Output selectionindicator [, 029 2461 995
(Yeliow) (Nate 1) 48241420079 0392
351 ’
%urmun om?mmuw
{Orange) {| ) N MOOE K

e |

(-27.8 1.084-==-1.1 0.043

Comeuricaion window o227 0 554 o
10 ﬁ - |e=T0276
lﬂlﬂﬂg N\
32 55 | \'} j t
Beam- | & 120, 22048 —ET
receiving 7 0.27%5 o8 hyrd
pt s70 224 { 5
Ll 320 eas-k—.:ss'\:g.\?l |?
0.118 752953 0.156
Sultable for 35 mm 1. 375 in width DIN rail (Note 3)

Notes: 1) FX-502(P) only
2) FX-501(P): Operation indicator
3) FX-501(P): 3-pin, FX-502(P): 4-pin
Note: T he shape of setting switch and cable will be changed from production
at the end of November, 2011. Please see drawing below.

*Length L
Model No. Length L
CN-73/74.C1 | 1,000 22270

CN-73{74-C2 | 2,000 72740
CN-73/74-CS | 5.000 196.350

12
b33 =
) ..
oz - 7 L 5 _| L
0.008 [0276 01151 -
'53%1' -l 0722‘
L 136_ 53
Notes: 1) CN-74-Co only 0.535

2) CN-73-Co: 3-core

MS-DIN-2 Amplifi er mounting  bracket
(Optional)
l—21.8 0,850
5.2
’ 0:105 -0-' 16 0830 ¢ 031.56

m_

75
0.295 4.20.185

,—,—@*—.ﬁ
. 10.039
2-83.2 20.126 holes 27

1.063

Mataenal: Cold roled carbon steal (SPCC)

2781094~ @4 00157
2270444 6 core cable
Comm.ricsion window T Tl _2mesezn
ﬁ 2
X
32 I i b
12928208 -
oy 147

bl

--280110

=] €
a o-24 ), 94 w365 1437
0.118
75 2.953

Suitabie for 35 mm 1.378 1 width DIN rail’,
CN-71-Co CN-72-Co Sub cable (Optional)
. 50

*Length L
Model No. Length L L o ) 1969
CN-71/72-C1 | 1,000 39.370 )
CN-7T1/72-C2 | 2,000 78.740
CN-71/72-C5 | 5,000 196.850 , __n,agé
0.118 =6
[o'sm‘l ”T‘_ o226
nnu| i
| ==,
=
0.27751“ .2
,':?;,-J 08T,
__?3.6_’ 0.283

(Uni-chrome plated)
Notes: 1) CN-72-Co only 0.535
2) CN-71-Co: 1-core

End plate (Optional)

i

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

I, 60 3
0.118 B 2362 0.118

0.591

56 M3 square nut
0220

24,

0.9

16 .
0.063 1.260 0.157

Suitable for 35 mm 1.378 in width DIN rail

Materal: Palycarbonate



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
Please contact - Panasonic Industrial Devices SUNX Co., Ltd.

2431-1 Ushiyama-cho, Kasugai-shi, Aichi, 486-0901, Japan
helephone: +81-568-33-7211 IFacsimiIe: +81-568-33-2631 Global Sales Department
[relephone: +81-568-33-7861 [JFacsimile: +81-568-33-8591
panasonic.net/id/pidsx/global
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