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Amplifier Built-in Type
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EX-20

FX-DUALMI ... mew

Slim Body Digital/Auto/Manual

Setting Fiber Sensor

"

Simple Operation | FX-DI/AL series

Digital Display FX-D1 series

Simple Operation with
Innovative Jog Switch

C E Marked

Conforming to EMC Directive

Level Indicators FX-AL series

Uses an innovative highly operable jog
switch.

Anyone can easily do the threshold
value (sensitivity in case of the FX-Al
series) setting or fine adjustment by
using a single jog switch.

+

Threshold value (sensitivity
in case of FX-A1 series) or
each mode is set.

Threshold value (sensitivity in
case of FX-A1 series) setting or
fine adjustment, and selection
of each mode is done.

12-turn Potentiometer with Indicator | FX-M1 series

Since the incident light intensity and
the threshold value can be confirmed
on a digital display (4 digit LCD), the
threshold value can be set by seeing
the numerical values. Moreover, since
the display has a backlight, the values
can be read even in a dark place.

3 Types of Settings Are Possible | FX-DL/AL series

Level indicators, comprising of 10
LEDs, enable confirmation of the set
sensitivity at one glance.

Setting can be done while confirming
the value on the level indicators.

Level indicators

Fine Adjustment Is Possible " FX-DL/AL series

12-turn potentiometer has been incor-
porated for unprecedent fine adjust-
ments. It enables detection of very fine
differences.

Moreover, the potentiometer position
can be confirmed at a glance on the
indicator.

Sensitivity adjuster
(12-turn potentiometer)

Sensitivity level indicator

You can select from the following three

types of settings:

1) 2-level teaching

2) Limit teaching, which is highly suit-
able for threshold value (sensitivity
in case of the FX-Al series) setting
in the object absent condition, or in
case a background body is present,
or for minute difference detection.

3) Full auto-teaching, which is suitable
for detecting a moving object, with-
out stopping the production line.

Fine adjustment is possible after
setting the threshold value (sensitivity
in case of the FX-Al series).

Simply turn the jog switch to the

‘+ ' or the *— ' side for fine
adjustment.

+ - T Y
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APPLICATIONS

FX-D1/A1/M1

Detection of a sheet'’s zigzag movement

Since the FX-D1 series incorporates
two independent outputs, the sheet’s
presence/absence and its zigzag move-
ment can be detected at the same time.

FT-A8 ~

Detection of upright position of a
capacitor

Since the FX-D1 series incorporates
two independent outputs, it can detect
not only the presence/absence of a
capacitor coming from a parts feeder,
but also whether it stands upright.

Detection of wafers inside a cassette

Since the aperture angle is only 2° or
less and the light beam is very narrow,
thin wafers can be individually
detected reliably.

Detection of presence/absence of
very small parts

It can reliably detect very small parts in
a wrist watch.

Distinguishing top/bottom surface

of a chip component

Due to the small spot size, the top
surface can be distinguished from the
bottom surface for small components,
such as the 1005 chip.

FD-G4

FX-MR1

P
®
@@

Detection of presence/absence of
glass sheets

It can reliably detect individual glass
sheets which are normally difficult to
detect.

Glass sheet cassette

Glass sheet

Incorporates Two Independent Outputs | FXcD1 series

Incorporates a Convenient Timer Function

Close Mounting of Three Fibers Is Possible

Since two independent outputs are
incorporated, one sensor suffices even
in places where, so far, two sensors
had to be used.

Detection of a sheet's zigzag movement
ON
Output 1
‘ OFF
| ON
Output 2
— ‘ OFF

« When the sheet
zigzags

* When the sheet
is absent

Position on
zigzag

Actual position|

The FX-D1 series incorporates an ON-
delay timer and an OFF-delay timer.
The timer period can be selected from
four values — 40ms, 100ms, 200ms
and 500ms. Further, the FX-Al series
and the FX-M1 series incorporate an
approx. 40ms fixed OFF-delay timer.

10mm Width Slim Size

Three fibers can be mounted closely
by selecting three different emission
frequencies with the jog switch
(frequency selection switch in case of
the FX-M1 series).

Plug-in connector Type Is Available

Since the width is merely 10mm, it can
be installed in a narrow space.

width for 10 units
mounted together <
10mm width

Besides the cable type, plug-in
connector type sensors suitable for
sensor and wire-saving link system
S-LINK, or simple wire-saving using a
sensor block and a connector attached
cable, are available.

QSUNX
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FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

Fiber Sensors

FX-D1/A1/M1

ORDER GUIDE

General use fibers [Thru-beam type (one pair set)]

=i — ooy

) Sensing range [I]: Red LED type ] Min. sensing object [®: Red LED type ] Fiber cable
Type | Shape of fiber head (mm) (Note ) [T Green LED type [gggglr“g]ﬁ(o g\tr;w%n] ©: Green LED e Features length Model No.
E’ Lens mountable
[%]
S - M4 650mm | ® ¢0.16mm opaque object |« Twice the sensing range as FreexCUt FT-B8
o o 115mm © ¢0.08mm opaque object | before om
8¢
Lens mountabl M4
s mountable m]m]mm_ FT-FM2
- With sleeve F-I;-l-FIMZS
[} M4 f = c With sleeve 90mm
- ol T e chew | Freecutype eeffow |
2 - it s gomm
$2.5
<= [ — FT-SFM2
2q M4 . -
158 600mm | ® ¢0.16mm opaque object NEW
Elgg ha M@BHME 100mm © $0.08mm opaque object Freexcm FT-NBS
= — va ® b *» Low price & free-cut 2m IVET
o 350mm #0.12mm opaque object Note 3 Y,
w <+ frE—T5omm © $0.04mm opaque object (Note 3) FT-N8
@ Lens mountable
£ M3 ] « Miniature head but having
= 380mm ® ¢0.12mm opaque object ! Freexcm
5o "m@m—:,——l 0.04 biect | the same sensing range as FT-T80
(/E) _02 60mm © ¢0.04mm opaque objec the standard type fiber 2m
M3
- :mmm_ FT-NFM2
o -
E With sleeve s Suitable for detection i FT-NFM2S
8 - e 100mm ® ¢0.08mm opaque object c:r:;esfe doer qu?pﬁqceﬁn na Freexcm With sleeve 90mm
= 0.03 bject
= $0.88 15mm © #0.03mm opaque object |, £ o ype 2m | ET.NFM2S4
UE') With sleeve 40mm
415
< e FT-SNFM2
L bl M4 NEW
° ens mountable - mmﬂﬂﬂ%lﬂﬂ—
I 280mm ® ¢0.08mm opague object FT-W8
§ $2.5 | |somm © ¢0.03mm opaque object NEW
0 - ) /.
‘:a *The fiber can be bent
g o V3 sharply, like an electric wire, w
-g_ 2 - mmmu:i to avoid space wastage in Freexcm NEW
g 5 60mm ® ¢0.04mm opague object Isnnizlllaatll?c?wk;ebclzusgnodfirl1t; 2m FT-w4
o i -
? (=§ P2 /7mm © ¢0.02mm opaque object radius of R1mm or more. NEW
5 FT-WS4
8 #3 600mm | ® ¢0.12mm opaque object NEWV
§ - 90mm © #0.12mm opaque object ET-WSS8L
M4 )
Lens mountable 320mm ® ¢0.12mm opaque object .
- NNW@@W_ 60mm © ¢0.05mm opaque object Freexcm FT-P80
@ i - * Allowable bending radius:
= Small diameter M3 :’t|100mm ® ¢0.08mm opaque object R4mm or more 2m FT-P40
2 « (e 10mm © ¢0.03mm opaque object |« Bending durability:
N 1,000,000 times or mor
Small diameter $1.5 120mm ® ¢0.08mm opaque object Imes ormore 1m FT-P2
= 18mm © ¢0.08mm opaque object -
Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20% max. depending upon how the fiber is cut.
) g rang yp y y p g up

2) The optimum condition is the condition when the sensitivity is set so that the sensing output just changes
to light incident operation in the object absent condition.

3) Fiber cutter (FX-CT1) is not supplied as accessory along with standard (economy) fibers. Please procure it separately.
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FX-D1/A1/M1

Special use fibers [Thru-beam type (one pair set)]

=i — oo oy

) Sensing range [EI: Red LED type ] Min. sensing object [®: Red LED type ] Fiber cable
Type | Shape of fiber head (mm) (Note ) 7 Green LED type [gggg‘ru%hne(o gg%n] ©: Green LED ype Features length Model No.
o M14 10,000mm - Large lenses on the fiber
25 a || ® $0.5mm opaque object heads increase the sensing FreeXCut FT-FM10L
foE= © ¢0.5mm opaque object range significantly. 10m )
o' 2,800mm « Fiber cable length 10m each
o [¢]
S g <_|:¢'2i 800mm | ® #0.16mm opaque object |« Long sensing range with small Free(XCut FT-SEM2L
= 5 130mm © ¢0.16mm opaque object fiber heads of ¢2.5mm 2m
e 31X135
S .
o * The wide beam detects an
g ‘ {]1,500mm (Note 3) object at any place within Freexcm NEW
) the range. 2m FT-A8
=
Top sensing ® Horizontal $0.05mm opaque object
‘ 320mm Vertical ¢0.7mm opaque object FT-AEM2
015 50mm © Horizontal $0.04mm opaque object
> Vertical $0.2mm opaque object |+ The wide beam detects an
=S — object at any place within Freexcm
I 9 ® Horizontal $0.05mm opague object | the range. 2m
290mm Vertical ¢0.7mm opaque object
‘ @ 015 [40mm © Horizontal ¢ 0.04mm opagque object FT-AFM2E
Vertical ¢0.2mm opaque object
Lens mountable . .
= . * The fiber head is bent at a
3 M4 270mm ® ¢0.12mm opaque object - . h Free  Cut
ﬁ ¢M% % © $0.08mm opaque object :EdhiL:ngle with 5mm bending §§n FT-R80
Small diameter 175mm ® ¢0.08mm opaque object
- #1 18mm © #0.05mm opaque object m FT-v22
2
KT} $2.5 70mm ® $0.08mm opaque object ide-vi i
> (g2 for FT-v22) : ! * The side-view sensing enables FT-v41
g Sleeve part cannot be bent. 10mm © ¢0.06mm opaque object | 15 e used in a small space. Freexcm
2 15 ¢25
& 15 #2° 200mm ® ¢0.12mm opaque object 2m FT-SEM2SV2
35mm © ¢0.05mm opaque object
Sleeve partcannot be bent.
= #04 #3 ; « Ultra-small diameter heads
T 7mm ® #0.02mm opaque object ' 500mm | FT-E10
1 £ | Sleeve part cannot be bent. i very narrow beam ¢0.125mm
s E 405 43 ‘Ul Il di head
58 + = =t ]30mm ® ¢0.02mm opague object | * Ultra-small diameter heads, | 15y | g poq
25 | siceve part cannot be bent. ] very narrow beam 40.25mm
#3 700mm | ® #0.3mm opaque object |« Aperture angle 4° or less
h 90mm © ¢0.1mm opaque object « Laser beam equivalent detection 1 FT-K2
m
g ® =l 400mm ® $0.3mm opaque object || APErture angle 4 or less FT-KV2
S i ¥ * Side-view type
Qo
3.7 . o ;
é @:700mm ® ¢#0.3mm opaque object .épdertu_re angle 2° or less F“"EXC‘“ NEV
g I 3 ide-view type 2m FT-KV8
#1 M3 160mm ® $0.08mm opaque object |° The narrow aperture angle,
- |=ﬂﬂ]mm— d i im "
oo © V25Emm opane oo | 1013 conentoral ot P2
Sleeve part cannot be bent. '

Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20% max. depending upon how the fiber is cut.

to light incident operation in the object absent condition.

2) The optimum condition is the condition when the sensitivity is set so that the sensing output just changes

3) The sensing width varies with the sensing object size and the sensing distance.

Please refer to the graph given

Correlation between sensing wi

below.

dth and setting distance

with sensing object diameter as a parameter

.
\$\ Wi

$0.5mm(with 1 X 12mm

[
o

o
5__=<
2 Sk
= 355
&
= 5L
S5/E
5 £/8)/s
SSlels
28 5/1%
BN
2
A/

$0.3mm(with 1 X 12mm slit masks)

slit masks)

¢ 1mm(with 0.5 X 12mm slit masks)

@

$0.2mm(with 0.5 X 12mm slit masks)

Sensing width a (mm) —»

$0.3mm(with 0.5 X 12mm slit masks)__|

0 250 500 750

1,000

—— Setting distance L (mm) —»
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Environment resistant fibers [Thru-beam type (one pair set)] F@@Mﬂm—’ M@@“‘-\
' Sensing range [I]: Red LED type ] Min. sensing object [®: Red LED type ] Fiber cable
ote  Green LED type i : Green 3 en
Type | Shape of fiber head (mm) Note 1 ] Green LED ¢ ggﬁglr“g]ﬁ(o é\tr;w%n ©: GreenLED yp Features length Model No.
Lens mountable FT-H35-M2
* Heat-resistant temp.: 350°C om
E | wihsiceve 4 280mm ® #0.08mm opaque object | Cold-resistanttemp.: —60°C FT-H35-M2S6
& Lo 50mm © ¢0.05mm opaque object With sleeve 60mm
[ . - m n
z Lens mountable M4 * Flexible cable with silicone jacket
o] «WW%NE— * Heat-resistant temp.: 200°C im FT-H20-M1
£ Cold-resistant temp.: — 60°C
M4 . * Heat-resistant temp.: 130°C
“ e Al 440mm % ¢8.1€23mm opaque og!ec: Cold-resistant temp.: — 60°C Freexc‘“ FT-H13-FM2
>.< . 80mm $0.12mm opaque object |, Frea ot type 2m
L = , 455 f * Usable in chemical solvents
(] T = R I — Bl,SOOmm g ¢8.gmm opaque ol;]_ec: * Heat-resistant specification (115°C) om FT-L8Y
g E & 180mm #0.3mm opaque objec - Long sensing range with lens Bending R\l
Q o2 $5.5 f + Usable in chemical solvents ( )
) £a 400mm ® ¢0.5mm opaque object | 1P Con specification (L15°C 30mm -
< 5 9% |;:: 70mm © ¢0.3mm opaque object « Side-view tyge ( ) FT-v8Y
o im
“:" iT c Lens mountable wa 230mm ® ¢$0.16mm opaque object (Bending R:) FT-6V
N =S - + Usable in vacuum chamber 200mm
i 8 ) * Heat-resistant temp.: 120°C im
= I ]100mm ® ¢0.16mm opague object (Bending R:) FT-60V
30mm
Notes: 1) Please take care that the sensing range of the free-cut type fiber may be reduced by 20% max. depending upon how the fiber is cut.
o 2) The optimum condition is the condition when the sensitivity is set so that the sensing output just changes
A to light incident operation in the object absent condition.
N
LL
The vacuum type fiber must be used with the following products as a set.
FT-J6: Fiber at atmospheric side (one pair set)
FV-BR1: Photo-terminal (one pair set)
o
D
x . i
O Semi-standard fibers (Custom-order made)
The fiber cable length or sleeve length of the standard fibers can be modified at your request. Select the fiber cable length (symbol F4 ) or the sleeve length
(symbol [A) from the table below.
) — " o « Correlation between sensing range attenuation
o Type Basic model No. Fiber cable length (Unit: m)| Nl Sleeve length (Unit: cm) coefficient and fiber cable length
™
! Standard threaded
5 head (free-cut) FT-FM 3,4,5,10, 15, 20, 25, 30 — Longer the fiber cable, 32
shorter is the sensing
, oo 2 (Note), 3,4,5,10,15, | 1,2,3,4,5,6,7,8,9, EL0
9 With sleeve | FT-FMEd-Ss 20, 25, 30 10,11, 12 range. :éo .
= £ Wit large diameterlens | FT-FM g L 20, 30 28 06
= .
é £ Small diameter 128456780 géw
S s threaded head with | FT-NFM2-S [ _— e T 2554
= 'S5  sleeve (free-cut) B 5 20.2
= nc
= @ 200°C heat-resistant | FT-H20-M 2,3 |
= o S - — 0 5 10 15 20 25 30
= 350°C heat-resistant | FT-H35-M 3 — Fiber cable length £ (m)—=
g— Note: The standard fiber has a 2m fiber cable length and a 4cm or 9cm sleeve length.
o <
D
X
L
o
D
x
L
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FX-D1/A1/M1
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General use fibers [Reflective type] | S— N@@!ﬂh

=@ ny0/-%7,7 ¢ all PHOTOELECTRIC SENSORS

) Sensing range [EI: Red LED type ] Min. sensing object [®: Red LED type ] Fiber cable
Type | Shape of fiber head (mm ' at the maximum . Features Model No.
yp P ) (Note,2)  \[J: Green LED type [sensitivity(Note3)] ©: Green LED type, length
j=2]
=
‘B M6 )
5] - N@@_ 210mm| ® ¢0.01mm gold wire + Long sensing range FreeXCut
ég 40mm © ¢0.05mm copper wire « Free-cut type m FD-B8
S8
Coaxial
« Suitable for green LED type | 500mm | Fp.5
M6
™
o ha EM@DW A
< 140mm | ® $0.01mm gold wire n X
=)
s 20mm © $0.02mm gold wire FD-FM2 5 L
n 1}
- « Free-cut type F“’EXC‘“ ———
With sleeve V6 2m | FD-FM2S 3
‘:CCW@@H]_ With sleeve 90mm =
$2.5 FD-FM2S4 Q
With sleeve 40mm i% :||
M6 :
= 120mm ® #0.01mm gold wire NEW !
E ‘Wﬂmﬂ[ﬂ_ 18mm © ¢0.12mm copper wire F'eexC“t FD-N8 E
S [small diameter va « Low price & free-cut 2m T
o W@@ME 34mm ® #0.01mm gold wire Note 4 NE
- h 3mm © ¢0.3mm copper wire ( ) FD-N4
M4 h
M@Nﬂ 140mm | ® #0.01mm gold wire
§ h 20mm © ¢0.02mm gold wire FD-T80 S
Ky ——————— 1
5 Small diameter M3 : * Miniature head but having N
S <+ — 40mm ® #0.01mm gold wire the same sensing range as Freexcm FD-T40 Lo
&= 5mm © ¢0.05mm copper wire
= : the standard type fiber 2m
= ¢3 140mm | ® #0.01mm gold wire
@ - E_E © $0.02mm gold wire FD-S80
M4
) - FD-NFM2 I
(] 1
S | with sleeve . Sui ion i FD-NFM2S 3]
% M4 20mm ® ¢0.01mm gold wire Suitable for dgtectlon ina Freexcm Wilh sleove Somm (@]
5 - © #0.05mm copper wire congested equipment e
= $1.48 Smm #0. PP « Free-cut type 2m FD-NFM2S4
I With sleeve 40mm
%} $2.5
- — FD-SNFM2
]
5 - e 90mm ® ¢0.01mm gold wire NEW <
§ 12mm © ¢0.03mm gold wire FD-W8 O
£ _ | with sleeve M4 ;
S35 «gf‘%]ﬂﬂmm_ 14mm ® $0.01mm gold wire I%EV‘\::M 8_
Es #1. - > o
= E
k) - M4 +The fiber can be bent NEW c 3
z| 2 “”m“”-&ﬁ%mm ® $0.01mm gold wire e et aare: [FD-WT8 & 5
0 T 0.03 Id wi ; 5=
g E «:ﬂd—‘lzmm ©¢ mm goid wire installation because of its Freexcm NEW n:d =
5 @ small allowable bending FD-WSS8 = =
7 B M3 radius of R1mm or more 2m NEW Q i
se - 14mm ® #0.01mm gold wire (FD-WG4, FD-WSG4: R2mm 7 = S
58 or more, sleeve part of FD-WT4 =2
- Lens mountable w4 FD-W44: R10mm or more). g
o 7
@ | Coaxial - NEW 8
] 30mm ® ¢0.01mm gold wire FD-WG4 <
= - 3mm © ¢0.02mm gold wire . W
5, | Coaxial $3 NEW
T P — |
FD-WSG4
M6 )
100mm ® $0.01mm gold wire
h M@@Wﬂ— 16mm © ¢0.05mm copper wire FD-P80
. . Freexcm
© Sall diamen w3 « Allowable bending radius: S R 8
o) mall diameter
£ « ffp— 16mm ® ¢0.01mm gold wire Bending duraT)ﬁirtT;/m ormore ™ |Fp-pao <
o Small diameter 415 ® » 1,000,000 times or more L
P 23mm #0.01mm gold wire _
h 2.5mm © ¢0.02mm gold wire im FD-P2

Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100mm (FD-B8: 200 X 200mm)] as the object.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20% max. depending upon how the fiber is cut.

3) The minimum sensing object is specified for maximum sensitivity. Also, note that the corresponding setting
distance is different from the rated sensing distance.

4) Fiber cutter (FX-CT1) is not supplied as accessory along with standard (economy) fibers. Please procure it separately.
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Special use fibers [Reflective type] | S— N@@WH

' Sensing range [I]: Red LED type ] Min. sensing object [®: Red LED type ] Fiber cable
Type | Shape of fiber head (mm) (Noe12) [ GreenLED type @tetnhs?tmfayxmgg 3)] ©: Green LED bpe Features it Model No.
18X 14 E 6} -
e — 4.5to 12mm ; « Detection is not affected by
% by o (Convergent point: 6mm) ® #0.01mm gold wire object color. FD-L4
Q2
® E = 24X21 [o ~ « Just 4mm thick
0 (22 ©\ 3 to 14mm ® ¢0.2mm copper wire « Glass sheet is reliably Freexcm FD-L41
= R = .
3 % i § / (Convergent point: 8mm) detected. 2m
o (B
O | = 15X 19 :
= E5 i 1.3 to 3mm ; « Just 3mm thick
™ * g8 E@}j (Convergent point: 2mm) ® #0.2mm copper wire « Wafer is reliably detected. FD-L42
— HE
1
E 2 § LS EaEkE Ma 50mm ® ¢0.01mm gold wire * Precise position sensing Freexcm FD-G4
8 2 | coaxial - mmm@mﬂg— 7.5mm © ¢0.02mm gold wire with coaxial fiber 2m
o @
Lens mountable + Combination with the FX-MR3
(Q = - M3 17mm ® ¢0.01mm gold wire lens gives an extremely small| 500mm | FD-EG1
< g T Coaxial small diameter spot diameter of ¢0.3mm approx.
: i Top sensing 5 120
< a .l Horizontal ¢ 0.01mm gold wire FD-AFM2
L g — 110mm Vertical¢0.1mm copper wire | « |ts wide beam meets various FreeXCut
< Side sensing 5 17mm © Horizontal$0.01mm gold wire | needs. 2m
« . 20 Vertical ¢0.06mm copper wire FD-AFM2E
(] — [¢]
o = M6 . * The fiber head is bent at a
FI| S - :’——|13 85mm g zg‘glmr&mcgmde\r’vuﬁe right angle with 5mm bend- Freexcm FD-R80
E w mm : pp ing radius at the neck. 2m
Small = $1.5
= diameter ' ,='¢_—3—: 25mm ® ¢0.01mm gold wire ) ) ) FD-V41
-% Sleeve part cannot be bent. *The S|d§ view sensing FreeXCut
4 45 enables it to be used in a S
% =] é(:_ 45mm ® ¢0.01mm gold wire small space. FD-SEM2SV2
8 M 5mm © ¢0.5mm copper wire
A Sleeve part cannot be bent.
x 405 M3 ) -
O 3 - omm ® $0.01mm gold wire + Suitable for detection in a 500mm | ED-EN500S1
g % Sleeve part cannot be bent. j g very congested equipment
8 £ | coaxial $0.8 M3 . . .
S [ P 17mm ® #0.01mm gold wire *Precise position sensing| 4, | Ep.ENM1S1
2 |sleeve part cannot be bent. with coaxial fiber
o % Coaxial $2 M5 ) « The narrow aperture angle, 1/6
™ £z - :mmm_ 15mm ® #0.01mm gold wire of a conventional model, im FD-KM1S2
(>§ Z > | Sleeve part cannot be bent. produces a small detecting area.
#6 45 i * Reduces malfunction due to | Free ) Cut
9 | ® (Liquid) liquid drop at the tip. §r(in FD-F8Y
% |2‘ 2 |5 #6 to ¢26mm transparent Freexcm NEW
2 c B a pipe -
= T % 8% PVC, fluorine resin, PC, 2m FD F471
S5 3|3 % acrylic, glass, wall Freexcm NEW
L% @ 3|° thickness 1 to 3mm o »Liquid surface is reliably 5m FD-F91
= - o|& ® (Liquid) detected from outside the
i ..q—;) = ‘g =£ $6t0 ¢26mm transparent pipe. Freexcm FD-F4
O = 3= .
= 323 pipe 2m
i PFA (fluorine resin), ]
g Eg [wall thickness 1mm Freesxcm FD-F9
o B m
—
>'< Notes: 1) The sensing range is specified for white non-glossy paper [100 X 100mm (FD-L42 and FD-V41: 50 X 50mm, FD-KM1S2: 10 X 10mm, FD-L41: glass sheet 25 X 25 X t1.3mm)] as the object.
L 2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20% max. depending upon how the fiber is cut.
3) The minimum sensing object is specified for maximum sensitivity. Also, note that the corresponding setting
distance is different from the rated sensing distance.
o
D
x
L
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Environment resistant fibers [Reflective type] —— ﬂﬁﬂ@@_ 5
o
) Sensing range [EI. Red LED type ] Min. sensing ObJ‘*Ct[®.Red LED type ] Fiber cable
Type | Shape of fiber head (mm Features Model No.
yp P (i) (Note 1,2)  \[J: Green LED type [gggmayxmg&)] ©: Green LED type, length -
- =
Coaxial M6 =
«q' liE2z222%] FD-H35-M2 !
* Heat-resistant temp.: 350°C om <\‘:
- With sleeve M6 Cold-resistant temp.: — 60°C —
8 - :ZIJN@@W@W 140mm | ® $0.01mm gold wire @%Z‘ggﬂ%ﬁg D.
@ $2.8 18mm © $0.01mm gold wire X
£ | Coaxial M6  Flexible cable with silicone jacket L
§ - EWN@@NE_ « Heat-resistant temp.: 200°C im FD-H20-M1
T Cold-resistant temp.: — 60°C
- ™
16 Flwmm ® ¢0.01mm gold wire + Heat-resistant temp.: 130°C Freexcm A
- ’ Cold-resistant temp.: — 60°C FD-H13-FM2 '
EIMN@@W_ 26mm © #0.06mm copper wire « Free-cut type om g E
0
g M6 : * Usable in vacuum chamber %
§ - M@@W—: 75mm ® #0.01mm gold wire * Heat-resistant temp.: 120°C im FD-6V (Q
> o <
2 5
Notes: 1) The sensing range is specified for white non-glossy paper (100 X 100mm) as the object. i \D
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20% max. depending upon how the fiber is cut. E
3) The minimum sensing object is specified for maximum sensitivity. Also, note that the corresponding setting
distance is different from the rated sensing range.
The vacuum type fiber must be used with the following products as a set. S
FT-J6: Fiber at atmospheric side (one pair set) l\ll
FV-BR1: Photo-terminal (one pair set) LL
Semi-standard fibers (Custom-order made)
The fiber cable length or sleeve length of the standard fibers can be modified at your request. Select the fiber cable length (symbol ) or the sleeve length g
(symbol [/N)) from the table below. >'<
« Correlation between sensing range attenuation O
Type Basic model No. Fiber cable length (Unit: m)| I Sleeve length (Unit: cm) coefficient and fiber cable length
1.2
Standard threaded | -, 1o 3,4,5,10, 15, 20 — Longer the fiber cable, 1,
head (free-cut) ) . €1.0
2 (Note), 3, 4,5, 10, 15 1,2,34,56,7,8,9 shorter is the sensing g o
" | ote), 3, 4, 5, 10, 15, 1 £,9,4,9,0, 7,0, 9, range. & 0.8
With sleeve | FD-FMEZ-SA | 55 10,11 17 g N ®
Small diameter &5 0o 6
ma £s
threaded head with | FD-NFM2-5 [ 12356789 2504
sleeve (free-cut) P £802 8_
200°C heat-esistant [ FD-H20-M 2,3 o ==
= - — 0 5 10 15 20 1=
350°C heat-resistant |  FD-H35-M [ 3 —_— —Fiber cable length £ (m)— .S &
1 =
Note: The standard fiber has a 2m fiber cable length and a 4cm or 9cm sleeve length. % §
@ 2
- =
o o
£ 5
Q.
S
< o
N
X
L
o
D
X
L
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LL]
wn
1S
o
ORDER GUIDE
Amplifiers
Appearance e
Type - Model No. Elmlttmg Output
Display element
NPN open-collector transistor
FX-D1 (Output 1, Output 2)
Digital setting Red LED type Red LED
PNP open-collector transistor
FX-D1P (Output 1, Output 2)
EX-AL NPN open-collector transistor
™ - (Sensing output, self-diagnosis output)
; Red LED type Red LED
LL @ A EX-A1P PNP open-collector transistor
8 9 (Sensing output, self-diagnosis output)
c
% G NPN llector t ist
: reen open-collector transistor
E Green LED type FX-A1G LED (Sensing output, self-diagnosis output)
< o
F.' L EX-M1 NPN open-collector transistor
E (Sensing output, self-diagnosis output)
Red LED type Red LED
; PNP open-collector transistor
LRI FX-M1P (Sensing output, self-diagnosis output)
o Green NPN open-collector transistor
— -
’\-J Gizen LAV Rz FX-M1G LED (Sensing output, self-diagnosis output)
LL
Plug-in connector type
Plug-in connector type is available. (Standard: cable type)
When ordering the plug-in connector type, add suffix ‘J’ to the model No.
o (e.g.) Plug-in connector type of FX-A1P is ‘FX-A1PJ".
(;'.< Usable with the sensor & wire-saving link system S-LINK, the sensor block for simple wiring SL-BMW or SL-BW, or with the connector attached cable CN-54-C2
or CN-54-C5.
O However, if FX-D1 series is connected to the sensor & wire-saving link system S-LINK or the sensor block for simple wiring, Output 2 cannot be used.
o
Nt
x
O
(] . . .
% Sensor & wire-saving Sensor block for simple
% - link system S-LINK wiring SL-BMW, SL-BW
o
c
% T (Refer to P.26~ for) (Refer to P.54~ for) Connector attached cable
g g details. details. CN-54-C2 (2m long)
[ e PNP output type amplifier cannot be CN-54-C5 (5m long)
n>,c o connected.
S E
Q.
€
o <
D
X
L
o
D
<
L
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FX-D1/A1/M1

OPTIONS
Protective tube
Designation Model No. Description
FTP-500 (0.5m) FT-B8 FT-P80
"\:A‘:{ FT-FM2 FT-H13-FM2
. FTP-1000 (1m) ma FL.EM2S
Protective tube | FTP-1500 (1.5m) FT-FM2S4
For thru-beam
type fiber ) FTP-N500 (0.5m) FT-T80 FT-P40 )
"\:/g » | FT-NFM2 FD-T40 The protective
FTP-N1000 (1m) thread | & | FT-NFM2S FD-P40 ;uobne-&?r?g;g
FTP-N1500 (1.5m) % FT-NFM2S4 stainless steel,
N < | FD-B8 FD-PS0 protects the
FDP-500 (0.5m) For %_ ED-EM2 FD-H13-FM2 inner fiber cable
FDP-1000 (Im) |M6 |2 from any
thread FD-FM2S external forces.
Protective tube | FDP-1500 (1.5m) FD-FM2S4
For reflective
type fiber ) FDP-N500 (0.5m) For FD-T80
FD-NFM2 i i
FDP-N1000 (1m) | M4 i Umversal sensor mounting ;tand '
thread B S Using the arm which enables adjustment in
FDP-N1500 (1.5m) FD-NFM2S4 the horizontal direction, sensing can also be

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

Al gongler FB-1 proper radius. (Note 1)
Universal sensor ) )

; AT Mounting stand assembly for fiber
mounting stand | MS-AJ-F (For M3, M4 or M6 threaded head fibers)
(Note 2)

Fiber cutter FX-CT1 The free-cut type fiber can be easily cut.

Notes: 1) Do not bend the sleeve part of any side-view type fiber, ultra-small diameter head type fiber,

narrow beam type fiber, or narrow-view type fiber.
2) Refer to P.310~ for the universal sensor mounting stand.

done from above an assembly line.

360°
rotation

Height
adjustment:
150mm approx.

ﬂllav Mounting holes

angle A\ for M6 screw

adjustment

Fiber cutter

QSUNX
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=@ ny0/-%7,7 ¢ all PHOTOELECTRIC SENSORS

EX-10 CX-RVM5/DL00/ND300R CX-30 CX-20 Fz-10 FX-11A FX-13

EX-20



A FX-D1/A1/M1
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O OPTIONS
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(W]

o

S

2 Designation Model No. Description

- . .

s Sensing range (mm) [Lens on both sides]

= .

| Increases the sensing range W

<\( by 4.5 times or more. Fiber Red LED type Green LED type

by « Ambient temperature: FT-88 3,000 650

D. —60to +350°C | FT-FM2 3,500 (Note 1) 600

x Expansion ;,:»‘ﬂ'-/ FT-T80 3,500 (Note 1) 600

i FX-LE1 :

ez __— FT-W8 2,800 500
/ﬁ""‘ FT-P80 3,500 (Note 1) 500

o™ FT-H35-M2 2,800 300

D FT-H20-M1 1,600 (Note 1) 300

Ko FT-R80 2,400 400
o
2
% Sensing range (mm) [Lens on both sides]
= Tremendously increases the me Red LED type (Note 2)| Green LED type

< ) sensing range with large

a2 aperture lenses. FT-B8 3,500 (Note 1) 3,500 (Note 1)

&
; L 3 | Super- @“ « Ambient temperature: FT-FM2 3,500 (Note 1) 3,000
e} —_ 0
o < | expansion EX-LE2 60to +350°C | FT-W8 3,500 (Note 1) 2,500
2 | lens FT-P80 3,500 (Note 1) 3,000
= FT-H35-M2 3,500 (Note 1) 2,700
§ FT-H20-M1 1,600 (Note 1) 1,600 (Note 1)

o 5 FT-H13-FM2 3,500 (Note 1) 2,400

FI| = FT-R80 3,500 (Note 1) 2,400

N s

Sensing range (mm) [Lens on both sides]
Beam axis is bent by 90°. m Red LED type Green LED type
* Ambient temperature:
26010 +300°C | FT-B8 650 120
" ; ) FT-FM2 600 100

o Side-view <

N lens FX-svi | € FT-T80 600 100

(>§ ( FT-W8 450 80

p FT-P80 600 100
FT-H35-M2 450 75
FT-H20-M1 280 75
8 Sensing range (mm) [Lens on both sides]
: Expansion ‘,-ﬁﬂ-/ Sensing range increases b

(>§ ] FV-LE1 / 10 timegs or rgnore. g me R DS Green LED type
[0) }Iizglrjum /ﬁéﬂ + Ambient temperature: FT-6v 2,700
Q —40to + 120°C | FT-60V 1,400

1

=] = o / Pinpoint spot of $0.5mm. Enables detection of minute objects or small marks.

= é Pm[th)mt FX-MR1 l « Applicable amplifiers: Red LED type « Distance to focal point: 6 = 1mm

§ > SDOHETNS « Applicable fibers: FD-WG4, FD-G4 « Ambient temperature: — 40 to + 70°C

=2

AR I The spot diameter is adjustable from 0.7 to - - ” -

S E Screw-i 42mm according to how much the fiber is Screw-in depth | Distance to focal point | Spot diameter
g— depth ¥ screwed in. 7mm 18.5mm approx. #0.7mm
< _ | Zoom lens FX-MR2 Distanced « Applicable amplifiers: Red LED type 12mm 27mm approx. $1.2mm

8 9 to focal point « Applicable fibers: FD-WG4, FD-G4 14mm 43mm approx. $2.0mm

! "‘q:) o Spot + Ambient temperature: — 40 to + 70°C

x o =" diameter

L =
[} . .
% Extremely fine spot of ¢0.3mm achieved. Screw-in depth | Distance to focal point | Spot diameter
@ | « Applicable amplifiers: Red LED type _n
@ |Finestspot | £y MR3 i - Applicable fibers: FD-WG4, FD-EG1, FD-G4  |FD-WG4 7.5%0.5mm__| $0.5mm approx.
5 | lens %ig;?g%?ntto + Ambient temperature: — 40 to + 70°C FD-EG1 7.520.5mm | $0.3mm approx.

8 . e FD-G4 7.5+0.5mm | $0.5mm approx.

>'< Spot diameter

L Screw-in . . . .

- FX-MR2 is converted into a side-view type and : : - :
, | B can be mounted in a very small space. Screw-in depth | Distance to focal point | Spot diameter
oom lens
Shlavitay EX-MR5 Distanke - Applicable amplifiers: Red LED type 8mm 13mm approx. $0.5mm
(type ) to focal « Applicable fibers: FD-WG4, FD-G4 10mm 15mm approx. $0.8mm
point « Ambient temperature: — 40 to + 70°C 14mm 30mm approx. $3.0mm
=+ Spot diameter

Notes: 1) The fiber cable length practically limits the sensing range to 3,500mm long (FT-H20-M1: 1,600mm).
2) A sensing distance of 8m is possible if combined with the semi-standard fiber FT-FM10, having a 10m fiber length.
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SPECIFICATIONS
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Fibers
Type | Standard, small fiber head, small diameter, sharp bend, flexible, long A o »
P sensing range with lens, wide beam, array, elbow, high precision, thru- Fixed _focus Side W HESY beam, IED AT
Item beam type of ultra-small diameter reflective reflective type of ultra-small diameter
R25mm or more R25mm or more
Allowable bending radius [Sharp bend: RImm or more (FD-WG4, FD-WSQ4: R2mm or more), FIembIe:] R10mm or more (FT-K2 and FT-KV2: R10mm or more)
R4mm or more, Thru-beam type of ultra-small diameter: R5Smm or more
— 4010 +70°C —40to +70°C —20to +60°C
Ambient temperature L o . L o (FD-L41 and FD-L42:) (FT—V41, FD-V41, FT-KV8, FT-K2 )
(Sharp bend: — 40 to +60°C, FD-EG1: — 20 to +60°C) —40t0+60°C /| \and FT-KV2: — 40 to 4+60°C
Ambient humidity 35 to 85% RH (No dew condensation or icing allowed)
Fiber core Acrylic ™
Polyethylene An
Sheath (Thru—beam type of ultra-small diameter and flexible, except for FD-P2: Vinyl chIoride) n X
Reflective type of narrow-view: Polyurethane ‘5 L
(7}
Brass (Nickel plated) : Threaded part of standard, threaded part of small %
diameter, threaded type of sharp bend, threaded N
part of thru-beam type ultra-small diameter, [l
FT-P80, FD-P80, high precision, array, threaded 8 <
8 part of FT-R80 | . T o
15 . ) Stainless steel (SUS )
g Polycarbonate : FT-A8, lens of FT-WS8L ABS: FD-L4, FT-KV2, threaded part of <
Stainless steel (SUS): FT-SFM2, small fiber head, non-threaded type ,F_D'L4l FD-EN500S1-FD-ENM1S1- L
Fiber head of sharp bend, FT-SNFM2, FD-SNFM2, Acrylic: FT-KM1S2 and FD-KM1S2:
FT-SFM2L, FT-P40, FT-P2, FD-P40, FD-P2, Lens of FD-L4 | | prass, Lens of FT-K2: Glass,
sleeve part of sleeve-attached fiber AIummurE.D Lan Reflector of FT-KV8, Prism of
" . g : FT-KV2: Acrylic, Holder of
Polyolefin : Lens of FT-A8 FT-KV8: Polycarbonate 8
ABS : FT-FM10L '
Acrylic : Lens of FT-FM10L E
Die-cast zinc alloy  : Threaded part of FD-R80
Threaded head fiber: 2 Nos. of nuts (thru-beam type: 4 Nos.) and 1 No. of toothed lock washer (thru-beam type: 2 Nos.)
Free-cut type fiber (except economy type): 1 No. of FX-CT1 (Fiber cutter)
FD-N4, Small diameter free-cut type fiber, high precision free-cut type fiber: FX-AT10 (¢ 1mm fiber attachment),
FX-AT13 (¢1.3mm fiber attachment) g
Accessories FT-WS4, FD-W44, FD-WT8, FD-WS8, FD-WT4, FD-WG4 or FD-WSG4: FX-AT10 (¢ 1mm fiber attachment) >'<
FT-A8: 2 Nos. of 0.5 X 12mm seal type slit mask and 2 Nos. of 1 X 12mm seal type slit mask O
FD-L4: FX-AT10 (¢ 1mm fiber attachment), FX-AT13 (¢ 1.3mm fiber attachment), 2 Nos. of M2.6 (length 12mm) screws with
washers and 2 Nos. of nuts
Fixed-focus reflective type fiber: FX-AT10 (¢ 1mm fiber attachment)
o
N
Fibers e)
Type Liquid level sensing Heat-resistant Chemical- o
; VD resistant I~
Iltem Mountable on pipe 350°C type 200°C type 130°C type |Z‘ o=
=31
H . o
;zoéemcr:']\/grt;%eré R200mm or more £ 2
Allowable bending radius ! . R10mm or more | (FT-60V: R30mm R25mm or more R30mm or more =8
Fiber cable: ( or more ) s =
R15mm or more m =
5=
) —40to +125°C| —40to +100°C .| —60to +350°C | —60to +200°C | _ o _ o | =
Ambient temperature (Note 1) (Note 1) — 40 to +120°C (Note 2, 3) (Note 3) 60to +130°C 40to +115°C % 2
Ambient humidity 35 to 85% RH (No dew condensation or icing allowed) g
Fiber core Acrylic Quartz glass (Note 4) | Multi-component glass (Note 5) Acrylic 8
Silicone >'<
-g Sheath Protective tube: Polypropylene Fluorine resin ISr:::;ile(éLalsr;less Fluorine resin | Protective tube: w
= Fluorine resin Stainless steel iral tub Fluorine resin
= Sheath: (SUS) spiraf tube Fiber sheath:
Polypropylene Brass Brass Polypropylene
Fiber head Polyetherimide Aluminum (Nickel plated) | (Nickel plated)
o
Threaded head fiber: 2 Nos. of nuts (thru-beam type: 4 Nos.) and 1 No. of toothed lock washer (thru-beam type: 2 Nos.) N
- Free-cut type fiber, chemical-resistant type fiber: 1 No. of FX-CT1 (Fiber cutter) X
FD-F4[] and FD-FI[J: FX-AT-10 (¢ 1mm fiber attachment) w
FD-F4[] and FD-F9[: 4 Nos. of tying bands and 2 Nos. of anti-slip tubes

Notes: 1) With the liquid level sensing fiber, make sure that the temperature of the liquid is also within the ambient temperature range.
2) If the fiber is used under —30°C, its resistable maximum temperature drops to +200°C. If the side-view lens FX-SV1 is put on the fiber head, the
allowable maximum temperature comes down to +300°C. (The ambient temperature range of the FX-SV1 is from —60 to +300°C.)

3) The ambient temperature of heat-resistant 350°C type and 200°C type fibers is the value in dry condition. In humid environment, the ambient
temperature differs. (For a high humidity of 85% RH, the ambient temperature is 0 to 40°C.)

4) If the fiber material is quartz glass, keep it away from vibration or impact.

5) If the fiber material is multi-component glass, keep it away from vibration or impact.
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SPECIFICATIONS

.S PRV N YL S PHOTOELECTRIC SENSORS

Amplifiers
NPN output PNP output
Type | Digital setting Auto-setting Manual setting Digital setting \ Auto-setting \ Manual setting
Red LED type | Red LED type | Green LED type | Red LED type | Green LED type Red LED type
Item Model No. FX-D1 FX-Al FX-A1G FX-M1 FX-M1G FX-D1P ‘ FX-A1P ‘ FX-M1P
Supply voltage 12t0 24V DC £ 10% Ripple P-P 10% or less
Current consumption 45mA or less ‘ 50mA or less ‘ 45mA or less 45mA or less ‘ 50mA or less ‘ 45mA or less
NPN open-collector transistor PNP open-collector transistor
» Maximum sink current: 100mA  Maximum source current: 100mA
. « Applied voltage: 30V DC or less « Applied voltage: 30V DC or less
Sensing output (Note 1) (between sensing output and 0V) (between sensing output and + V)
‘L’ » Residual voltage: 1V or less (at 100mA sink current) * Residual voltage: 1V or less (at 100mA source current)
>-< 0.4V or less (at 16mA sink current) 0.4V or less (at 16mA source current)
LL g Utilization category DC-12 or DC-13
b - - Py chable oith
c UG e Switchable either Light-ON or Dark-ON, i:vlgg?l?—%?\lec\/ri]t?]rsl_;?gctti%rl:‘ Switchable either Light-ON fi"g“'h‘f_éﬁ 2,"3;;.
= putop with jog switch - ' or Dark-ON, with jog switch | ON, with selection
) switch switch
5 g Short-circuit protection Incorporated ‘
b . . PNP open-collector transistor
1 NPN open-collector tran5|s.tor  Maximum source current; 50mA
< + Maximum sink current: 50mA « Applied voltage: 30V DC or less
LL s A f « Applied voltage: 30V DC or less op ge: o
elf-diagnosis output ) ) (between self-diagnosis output and +V)
(between self-diagnosis output and 0V) « Residual voltage:
« Residual voltage: 1V or less (at 50mA sink current) 1V of less (at gOhA source curtent)
0.4V or less (at 16mA sink current)
0.4V or less (at 16mA source current)
8 Output operation ON in unstable sensing condition ON in unstable sensing condition
’\" Short-circuit protection
LL f‘é Emission Frequency 1 0.5ms or less
% Emission Frequency 2 0.65ms or less
& | Emission Frequency 3 0.75ms or less
o . 2-level teaching/Limit teaching/ . ) 2-level teaching/Limit teaching/ | Potentiometer
8 Sensitivity setting Full auto-teaching Potentiometer setting Full auto-teaching setting
>'< Incorporated
O e ) Incorporated with 12-turn with 12-turn
Sensitivity adjuster ) s "
potentiometer with indicator potentiometer
with indicator
Incorporated Incorporated
with ON-delay with ON-delay
o timer/OFF- timer/OFF- Incorporated with approx.
™ T e delay timer, Incorporated with approx. 40ms fixed OFF-delay timer, delay timer, 40ms fixed OFF-delay timer,
'Y switchable switchable either effective or ineffective switchable switchable either effective or
Q either effective either effective | ineffective
or ineffective or ineffective
8_ (Note 2) (Note 2)
§ |2‘ Interference prevention function Incorporated (Three units of sensors can be mounted closely.)
‘é’ < Pollution degree 3 (Industrial environment)
= 1
[ e 0 O,
g % Ol\}od—i-SOC ﬁltod-i-SOC No dew con-
o m ) . ( o dew con-) —10to + 50°C (No dew condensation or icing allowed), ( 0 dew con-) —10to + 50°C |densation or
= _ © | Ambient temperature densation Storage: — 20 to + 70°C densation icing allowed
n>; ) S Storage: ge: Storage:
SIE 2 —20to +70°C —20to +70°C | Storage: —20to + 70°C
) (0]
g' T; Ambient humidity 35 to 85% RH, Storage: 35 to 85% RH
o < g Ambient illuminance Sunlight: 10,000¢x at the light-receiving face, Incandescent light: 3,000¢x at the light-receiving face
‘T' % EMC Emission: EN50081-2, Immunity: EN50082-2
m ‘g Voltage withstandability 1,000V AC for one min. between all supply terminals connected together and enclosure (Note 3)
W | Insulation resistance 20MQ, or more, with 250V DC megger between all supply terminals connected together and enclosure (Note 3)
Vibration resistance 10 to 150Hz frequency, 0.75mm amplitude in X, Y and Z directions for two hours each
Shock resistance 98m/s? acceleration (10G approx.) in X, Y and Z directions for five times each
o Emitting element Red LED Red LED Green LED Red LED Green LED Red LED
N (modulated) | (modulated) (modulated) (modulated) (modulated) (modulated)
E Material Enclosure: Heat-resistant ABS, Case cover: Polycarbonate, Fiber lock lever: PES
Cable 0.2mm?2 4-core cabtyre cable, 2m long
Cable extension Extension up to total 100m is possible with 0.3mmz2, or more, cable.
Weight 70g approx.
Accessories MS_—DI_N—2 (Amplifi_er mounting bra(_:ket): 1 No.
Adjusting screwdriver (Manual setting type only): 1 No.

Notes: 1) The digital setting type FX-D1 series is equipped with two independent outputs (Output 1, Output 2).
2) The time period of ON-delay timer and OFF-delay timer can be selected from 40ms, 100ms, 200ms and 500ms. Also, independent settings can be

made for Output 1 and Output 2.

3) The voltage withstandability and the insulation resistance values given in the above table are for the amplifier only.
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I/0O CIRCUIT AND WIRING DIAGRAMS

FX-D1[] NPN output

I/O circuit diagram

Wiring diagram

Color code

Brown

| (Brown) +V

2

(Black) Output 1

Load l N
e boad]  +] 1540 2av0c .
_T + 10%

+_1 12to24vDC
+10%

| 100mA
(White) Output 2

=@ ny0/-%7,7 ¢ all PHOTOELECTRIC SENSORS

Sensor circuit

100mA max.

Tre 1 |(Blue) ov

Connector pin position (Plug-in connector type) (Note)

Internal circuit<—c:’—> Users’ circuit C\l")
Note: In case the optional connector >'<
Symbols ... D: Reverse supply polarity protection diode attached cable CN-54-C[] is ZA N
Zp1, Zp2: Surge absorption zener diode connected to the plug-in connector 9
Tr1, Tr2 : NPN output transistor Output 1 +Vv  type amplifier, the color of Output 2 S
Output 2 =] ov  Wireis orange. A
@
FX-A1l[] <
EX-M1[] NPN output i% :
1
I/O circuit diagram  .0: code Wiring diagram Brown i
B | (Brown) +V
= (Black) Sensing i
3 output B +_1 12102
£ " [Load] 0 24V DC
= Tr 100mA max. - * 13}%02/4\/ bc i —"" *10% o
§ (Orange) Self-diagnosis output — — 07 F,'
@ N
(%] 50mA max.
Trz 1 |(Blue) ov L
| . -, .
: Connector pin position (Plug-in connector type
Internal circuit <—o— Users’ circuit pInp ( 9 yp )
Symbols ... D: Reverse supply polarity protection diode o
Zp1, Zp2: Surge absorption zener diode ) N
Tr1, Trz : NPN output transistor Sensing output +v X
Self-diagnosis oV O
output
FX-D1PL]  PNP output
I ircuit diagram Wiring diagram o
/O circuit d agral Color code g d agra Brown (.?
|(Br0wn) +V x
J O
sl n | | 100mA max
2 — « +_1 12t024vDC 0-’
S (Black) Output 1 + 12 to 24V DC > + 109 2
5 |20 Trzps 100mA max +10% - 10% >
7] — - = =
5 LN (White) Output 2 Loz c 3
(2] Zp2 | =2
D (Blue) OV =
Lal | . — 8
. . . S a
ol ot e—e Users' circuit Connector pin position (Plug-in connector type) (Note) % §
Note: In case the optional connector = @ i
Symbols ... D: Reverse supply polarity protection diode attached cable CN-54-C[] is = S
Zp1, Zp2: Surge absorption zener diode connected to the plug-in connector g—
Tri, Tr2 : PNP output transistor Output 1 £V type amplifier, the color of Output 2 | 5
Output 2 = ov  Wireis orange. o
—
1
FX-A1P[] )
FX-M1P[] PNP output w
I/O circuit diagram  .0; code Wiring diagram Brown
|(Brown) +V
J o
] Try | | 100mA _max. (\nl
5 Black) Sensing output + N +_L 12t024vDC <
; 705 y (Black) Sensing outpu 12 to 24V DC > +10% W
-
0

50mA max. _m™ *£10%
n 7 (Orange) .’-
D
>t

| Self-diagnosis output

[ (Blue) oV

Internal circuit <—o— Users’ circuit

Symbols ... D: Reverse supply polarity protection diode
Zp1, Zp2: Surge absorption zener diode
Tr1, Tr2 : PNP output transistor

Sensing output +v

Self-diagnosis
output

QSUNX
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CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10 FX-11A
Amplifier Built-in Type

EX-10

EX-20

Fiber Sensors

FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Correlation between setting distance and excess gain
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Operating point £(mm)

Left «+— Center —» Right
Operating point £(mm)

QSUNX



FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation
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FX-DU/ALML [Ig)

FX-13

Fiber Sensors

FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation
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SENSING CHARACTERISTICS (TYPICAL)

FX-D1/A1/M1

Parallel deviation
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FX-11A
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FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation with FX-LE1 (expansion lens) applied on both sides

.S PRV N YL S PHOTOELECTRIC SENSORS
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FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation with FX-LE2 (super-expansion lens) applied on both sides
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FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)
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Parallel deviation with FX-SV1 (side-view lens) applied on both sides
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FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Parallel deviation with seal type slit masks

(=Y@p}7/:%1, Ykl PHOTOELECTRIC SENSORS

FT-A8 Thru-beam type
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FX-D1/AL/M1 [if

FX-13

Fiber Sensors

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10 FX-11A
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)
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FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Sensing fields
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QSUNX
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FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Sensing fields with FX-MR3 (finest spot lens) applied
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FX-13

Fiber Sensors

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10 FX-11A
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Correlation between sensing object diameter and sensing field

FD-B8 Reflective type FD -?-SFODFIB Sgo  Reflective type FD-N8 Reflective type FD-N4 Reflective type
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40 Z\»GOM wire or 2 -Gold wire of 21-Gold wire or | 8 O Godwieor _#£0-3
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20 ‘ 8 8 20
40.3 Gold wire or ‘
‘ T Lcopper wire $0.3
Fiber /T\
20.3
$0.1
$0.03

)

by

[
13

[
(5]

o
(=2}

$0.1 $0.3 head
\\K *0 0l 1=-Gold wire or

$0.1
S @5 Goldvire or
I 1 copper wire 71 Conper e
Fiber . Fiber
head o head

10 5 6 5 10 1 0 1 2 4 2 0 2 4 2 2 4
Left «— Center —» Right Left «+— Center —» Right Left «+— Center —» Right Left «— Center — Right
Operating point ¢(mm) Operating point £(mm) Operating point £(mm) Operating point ¢ (mm)

N

40,03 5001

(4]

(5]

N
N

S
Setting distance L (mm) —»
S
-3¢ oL 1o
}
—— Setting distance L (mm) —
=
N

¢0.0T

—— Setting distance L (mm)—»
5
—— Setting distance L (mm)

o

o

N
IS

FD-L41 Reflective type FD-G4 Reflective type FD-EG1 Reflective type

Red LED type Red LED type Red LED type
20 ‘ ‘
21> Copper wire 0.3 “GOld wire or
T 1L T L — T “_copper wire
£15 \ it g ‘ £ 6 Elbedr
€ eal € e 61— eal
€ $0.3 B € /{%1\ &
- - - H -
w /_‘_\ @ @ ¢o_1
£10 2 ¢0 03 g4 / $01 [\
2 % 5 *o 01 2
3 > / 3 #0.03
£ 5 < ; Goldwire| & 2 T~
£ =] I-or copper| £ 0.01
$ % [Lwne ﬁ N ¢ i 4
‘ Flber ‘ ‘
0 | 0 head 0 |
4 2 0 2 4 4 4 2 1 0 1 2
Left «+— Center — Right Left -— Center — nght Left «— Center —= Right
Operating point £(mm) Operating point £(mm) Operating point £ (mm)

€YSUNX
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FX-D1/A1/M1

SENSING CHARACTERISTICS (TYPICAL)

Correlation between sensing object diameter and sensing field

=@ ny0/-%7,7 ¢ all PHOTOELECTRIC SENSORS

FD-AFM2  Reflective type FD-R80 Reflective type FD-V41 Reflective type
Red LED type Red LED type Red LED type Red LED type
20 .
i irecti ical directi Fiber - £} Gold ~Gold wi
T Horizontal d|re(2|gr; T Vertical d|rect|o:0 , T hleaedr j_wve o T j%_cooppggl\lﬁirg
120 - 120 1 $03  \| Wl Lo \Fiber head —|
= 401 5 vl / " \ = _#03
Q Q - i
é % ¢(‘] 1 ?j/em(t;m é 10 /T\ § / ¢(‘J.1 \
k7] Horizontal 3 |rec ion b ]
% 10 irecti % 10 Gold wire or % $0.03 % 5 [ ™
2 Gold wire] 2 cnppev = m o $0.03 9
E] Oorcopper| S £ 5 ‘ =] é \
3 JLwire 3 »\ Mmmaupmx 3 | 3 i n X
Fiber ‘ ! Fiber ‘ ‘ ‘ 5 L
0 head 0 head 0 | 0 | 2}
10 5 0 5 10 10 5 10 4 2 0 2 4 2 1 0 1 2 %
Left «— Center —» Right Down <«— Center — Up Left «— Center —» Right Left «— Center —» Right )
Operating point £(mm) Operating point £ (mm) Operating point £(mm) Operating point ¢ (mm) .
[}
o g
. . . ) L -
FD-SEM2SV2  Refiective type / FD-ENSOOS1  Refleciive type / FD-ENM1S1  Reflective type / FD-KM1S2  Reflective type o
LL
Red LED type Red LED type Red LED type Red LED type
20 ﬂé\»GoId wire or 2 21-Gold wire or 8 21> Gold wire or ¢);Gold wire or
T %’J‘LLCOPPGr wire T iLcopper wire T TLcopper wire T “_copper wire
~ Fiber head 1 Fiber JR Fiber 110 Eg’ﬁ 40.3
E 15 :0,1 El.S head E 6 503 ' \head \E] %—;% 8
= : = 40.3 = ! a '\Il
Q @ @ 401 o
210 AN £ 1 l 4 5 ‘ -
o 40.03 B $0.1 B T 5 |
E n H i ) E 2 4008
£ 5 $0.01 £05 0.03 £ 2 £0.03 £ $0.01
2 ‘ g i g 0.01 7 !
PN el Nt .
0 ‘ ‘ 0 | 0 | N
10 5 0 5 10 0.4 0.2 0 0.2 0.4 2 1 0 1 2 1 0.5 o] 0.5 1 pe
Left «— Center —» Right Left +— Center —= Right Left «— Center —» Right Left «— Center —» Right O
Operating point £(mm) Operating point £(mm) Operating point £(mm) Operating point ¢(mm)
o
N
x
O
(]
o
=
c a3
=
=8
S 2
re)
= =
O =
ES
a
S
< o
N
X
L
o
D
X
L

€SUNX
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.S PRV N YL S PHOTOELECTRIC SENSORS

FX-13

Fiber Sensors

FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

PRECAUTIONS FOR PROPER USE

Refer to P.820 ~ for general precautions.

Amplifier

This product is not a safety sensor. Its use is not
intended or designed to protect life and prevent body
injury or property damage from dangerous parts of
machinery. It is a normal object detection sensor.

Mounting
How to mount the amplifier

(@ Fit the rear part of the amplifier
on the attached amplifier mount-
ing bracket (MS-DIN-2) or a
35mm width DIN rail.

@ Press down the front part of the ®
amplifier on the amplifier
mounting bracket (MS-DIN-2) or
the DIN rail to fit it.

TP
Attached amplifier mounting
bracket or 35mm width DIN rail

How to remove the amplifier

(1 Push the amplifier forward.
@) Lift up the front part of the
amplifier to remove it.

Note: Please take care that if the front part is lifted without pushing the
amplifier forwards, the hooks on the rear portion of the mounting
section are likely to break.

How to connect the fiber cables

(@ Snap the fiber lock
lever down.

@ Insert fiber cables
slowly into the inlets Fiber lock lever
until they stop. (Note)

(® Lock the fiber lock
lever in the original
position, till you feel a

b d
=
Fiber cable
click.

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

Self-diagnosis function

*The FX-A1/M1 series incorporate a self-diagnosis
function. This is a function which diagnoses a decrease in
the incident light intensity due to dirt or dust, or optical
misalignment, and gives an output.

Insufficient beam intensity Insufficient beam interruption

/ Sensing output
\ threshold level
\— Stable dark level

Sensing condition

W

i
| |
Sensing output 1 1 .
i i ON (Lights up)
|

(Five om0tz T FL L TELIRL e igms o
Stability indicator _‘ mﬂu_UﬂLJﬂu_ t:z:i z:f
)

ON

Self-diagnosis output (@)

40ms approx. —|  |~— —]

(1 The self-diagnosis output transistor stays in the ‘OFF’
state during stable sensing.

(@ When the sensing output changes, if the incident light
intensity does not reach the stable light received level or
the stable dark level, the self-diagnosis output becomes
ON. It automatically turns OFF after 40ms approx.
(Emission Frequency 2 of the FX-Al series: 50ms
approx., Emission Frequency 3 of the FX-Al series:
60ms approx.)

Further, the self-diagnosis output is generated at the
time when the sensing output changes from ON to OFF
or from OFF to ON.

(The operation of the sensing output is not affected.)

92

|<— 40ms approx.

Stable light received level

QSUNX

Interference prevention function

« Since the FX-D1/A1/M1 series is equipped with an interference
prevention function, up to 3 Nos. of fiber sensors can be mounted
close to each other by setting different emission frequencies.
Please refer to ‘Setting of each mode ' for the setting method in
case of the FX-D1/A1 series. For the FX-M1 series, the emission
frequency can be set by the frequency selection switch.
However, note that the response time varies with the emission
frequency as given below.

Emission frequency Response time

1 0.5ms or less
2 0.65ms or less
3 0.75ms or less

Note: Do not set the sensitivity when interfering light is incident.
Correct incident light intensity cannot be taught in this condition.

Timer function

* The FX-D1 series incorporates an ON-delay timer, which
is useful when sensing only objects with a long passage
time, and an OFF-delay timer, which is useful when the
sensor is connected to devices having a slow response
time. The timer period can be selected from four values:
40ms, 100ms, 200ms and 500ms.
The FX-A1/M1 series incorporate approx. 40ms fixed
OFF-delay timer. Please refer to ‘Setting of each mode ’
for the setting method in case of the FX-D1/Al series. For
the FX-M1 series, selection is by the mode switch.

<Time chart >

c Sensing o T
2 condition Light
0 Output
g o |Qu
i= & |operation i i Lo . — — —— Dark
Light- M [ M FFe©N
_ | on
g — | | = —— = = — OFF
£ — ‘ e —
= Dark-
oN ‘ LA orr
p | g (T R
E | oN ‘ A
= : ! L OFF
E ‘ ‘ RE=EEEER ON
] = : R e R o
Z | Dark SET T T
° | 3 Ll Forr
s | e | Tt Fen e o8
g Light- - T :T‘r_’\‘ =] :TT“’:
=N : 0 ¢ i
ko - ] L T OFF
[) R o
° | T ON
& | Dark- T*;': L
ON ‘ R
o ! N L L____ OFF

Timer period: T=40ms, 100ms, 200ms, 500ms (selectable at the time of
MODE setting)

Timer period of FX-A1/M1 series: T = 40ms (OFF-delay timer)

Wiring

» The self-diagnosis output is not incorporated with a short-
circuit protection circuit. Do not connect it directly to a
power supply or a capacitive load.

Others

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




PRECAUTIONS FOR PROPER USE

FX-D1/A1/M1

Refer to P.820~ for general precautions.

Amplifier
(FX-D1[)
Part description

Output 1
operation indicator

(Orange) 4 digit LCD

(with backlight)
— & . <, 5 WF .
Mg Tz |amE
Output 2
operation indicator
(Orange)

Percentage display

* After setting the threshold value, the current incident light
intensity can be expressed as a percentage of the
threshold value so that the degree of margin can be
confirmed at a glance. If the jog switch is pressed when
the mode selection switch is set on ‘RUN’, the display
changes from absolute value to percentage value, and 0
to 999% is displayed. However, % (percent) is expressed
by ‘ # " and fractions are rounded off.

If the jog switch is pressed once again, the display returns
to absolute value.

Further, in case percentage display is desired when the
power supply is switched off, and then, on again, change
the mode selection switch once to ‘SET’ or ‘MODE’, and
then, set it back to ‘RUN’".

Yy DX
0 I

<Current incident light intensity>

Jog switch

Mode selection switch

<=p ~ICNCNCY

<Percentage display>

Percentage display = Current incident light intensity =+
Threshold value X 100 (%)

*The larger the difference
between the numerical values
in the Light state and the
Dark state, more stable is the
sensing.

I
Q
>

Light-ON

Dark-ON

Incident light intensity

(percentage display)
— B
B

,_
=)
=

Two outputs

« Since the FX-D1 series is equipped with two independent
outputs, threshold value, output operation and timer can
be set for each of the two outputs.

Please refer to ‘Setting of threshold value
method of setting the threshold value.

Further, please refer to ‘Setting of each mode ' for the
output selection and the method of setting the output
operation and the timer.

' for the

Output LCD display Description
1 Threshold value, output operation and
Ouifpuit 1 5 timer can be set f’or Output 1.
' Threshold val tput ti d
reshold value, output operation an
Ouifpu 2 Py timer can be set for Output 2.

QSUNX

Setting of threshold value
In case of 2-level teaching

* This is the method of setting the threshold value by teaching
two levels, corresponding to the object present and object
absent conditions. Normally, setting is done as given below.

LCD display

Step Operation

@) | Set the fiber within the sensing range.

Set the mode selection o s
@ | switch to either ‘RUN’ or SET[ __ mmm  |MODE
‘MODE’. RUN

Set to either Output 1 or Output 2 Py 10”“’“' 110”“’“' 2
@ | by turning the jog switch to the 4~ =

‘+orthe ' —’side. = 2 Il

Set the mode selection ) o —

(@ | switch to ‘SET’. The present SET[MS®_ |MODE
threshold value is displayed. RUN

Press the jog switch in the object present condition
and release it within 3 sec. (Note 1)

Thru-beam type

@

Reflective type

Mark

-
=

Beam blocked
condition

If teaching is accepted, the read incident light intensity
(® | is displayed for 0.5 sec. approx. Subsequently, ‘ 74’ is
displayed on the LCD display. (Note 2)

The jog switch is pressed in the object absent
condition and released.

Thru-beam type

condition

If teaching is accepted, the read incident light intensity
is displayed for 0.5 sec. approx., and the threshold
value is set to the middle value of the incident light | Incident light intensity display
intensity levels in the object present and object absent
conditions. After that, the judgment on the stability of
sensing is displayed for 2.5 sec. approx.

«9a0d " is displayed on the LCD display if there is

sufficient difference between the incident light or
intensities in the object present and object absent
conditions and stable sensing is possible.

«* HArdis displayed on the LCD display if there is a
small difference between the incident light 4
intensities in the object present and object absent | Threshold value display
conditions and stable sensing is not possible.

After this, the threshold value is displayed.

Incident light intensity display
U

Reflective type

=

Set the mode selection switch to ‘RUN'. e s f
@ | The threshold value does not change SET[___ mmm — JMODE

even if the jog switch is operated. RUN

Notes: 1) If the jog switch is pressed continuously for 3 sec., or more, full auto-teaching is done.

2) If the mode selection switch is changed to ‘RUN’ when * #'1 'is being displayed
on the LCD display, the incident light intensity taught at Step (5) is not recorded.

3) When the mode selection switch is changed from ‘SET’ to ‘RUN’ or from
‘MODE' to ‘RUN’, the set threshold value or the contents of each mode setting
are stored in an EEPROM. However, since the EEPROM has a lifetime, the
threshold value setting cannot be done for more than 100,000 times.

4) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.

<Procedure for maximum sensitivity setting >

(1 Set the mode selection switch to either ‘RUN’ or ‘MODE’.

(2 Set to either Output 1 or Output 2 by turning the jog switch to the ‘+" or the ‘" side.

(3@ Set the mode selection switch to ‘SET’.

(@ Press the jog switch in the condition when there is no object or background body.

® If teaching is accepted, ‘4" is displayed on the LCD display.

(® Once again, press the jog switch in the condition when there is no object
or background body.

(@ Set the mode selection switch to ‘RUN’.

Note: Please take care that, if the sensor is set to max. sensitivity, it becomes
weak against extraneous light, noise and optical interference.
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Fiber Sensors

Amplifier Built-in Type
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FX-D1/A1/M1

PRECAUTIONS FOR PROPER USE

Refer to P.820~ for general precautions.

Amplifier
(FX-D1[))

In case of limit teaching

* This is the method of setting the threshold value by
teaching only the object absent condition (stable incident
beam condition). This is used for detection in presence of
a background body or for detection of small objects.

.S PRV N YL S PHOTOELECTRIC SENSORS

Step

Operation

LCD display

O)

Set the fiber within the sensing range.

)

Set the mode selection o s
switch to either ‘RUN’ or SET[ =W |MODE
‘MODE’. RUN

FX-13

Set to either Output 1 or Output 2 Py
by turning the jog switch to the

+
‘=4 or the ‘ —side. 2 =

Output 1 Output 2

1m

2| 2=

Fiber Sensors

Set the mode selection o o
switch to ‘SET’. The present SET[m=®_— |MODE
threshold value is displayed. RUN

FX-11A

Press the jog switch in the object absent condition
and release it within 3 sec. (Note 1)

Thru-beam type Reflective type

Background
| body7 2
% =

Beam incident
condition

Fz-10

If teaching is accepted, the read incident light
intensity is displayed for 0.5 sec. approx.
Subsequently, ‘ 7n4 ' is displayed on the LCD
display. (Note 2)

Incident light intensity display
g

CX-20

CX-30

Turn the jog switch to either the * + " or the * — " side.
‘4 side

The threshold value
is shifted to a value
approx. 15% lower
(higher sensitivity)
than that set at step
(®). Used in case of
thru-beam type fiber.

t—"'side

The threshold value A
is shifted to a value =
approx. 15% higher E% I EENE At
(lower sensitivity) =~ 7 "\ Threshold
than that set at step L* o &1&
(). Used in case of t
reflective type fiber.

t Turnto * —'side
Turnto * + side

CX-RVM5/D100/ND300R

“Yaod 'is displayed on the LCD display.

After that, the threshold value is shown.

<
Threshold value display

Amplifier Built-in Type

®

Set the mode selection
switch to ‘RUN’. ) | |

The threshold value does SET ] MODE
not change even if the jog RUN
switch is operated.

EX-10

Notes: 1) If the jog switch is pressed continuously for 3 sec., or more, full

EX-20

auto-teaching is done.

2) If the mode selection switch is changed to ‘RUN’ when ‘ Znd ' is
being displayed on the LCD display, the incident light intensity

taught at Step (® is not recorded.
3) When the mode selection switch is changed from

‘SET’ to 'RUN’ or

from ‘MODE’ to ‘RUN’, the set threshold value or the contents of
each mode setting are stored in an EEPROM. However, since the
EEPROM has a lifetime, the threshold value setting cannot be

done for more than 100,000 times.

4) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.

Please refer to P.511 for setting of threshold value when
used in combination with liquid level sensing fiber
FD-F8Y and to P.504 for setting of threshold value when
used in combination with pipe-mountable liquid level
sensing fiber FD-F4[], FD-F9[.
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In case of full auto-teaching
* Full auto-teaching is used when it is desired to set the
threshold value without stopping the assembly line, with
the object in the moving condition.

Step

Operation

LCD display

O)

Set the fiber within the sensing range.

Set the mode selection e s f

@ | switch to either ‘RUN’ or SET[___mmm  |VMODE
‘MODE'. RUN
Set to either Output 1 or Output 2 Py 10“19”‘ 110“19”‘2
® | by turning the jog switch to the 4~ -
‘4 or the ‘ — side. _— 2 o|m
Set the mode selection o —

switch to ‘SET’. The present SETMS®  |MODE
threshold value is displayed. RUN

Press the jog switch continuously for 3 sec. or more
with the object moving on the assembly line.

Thru-beam type

@

Reflective type

\—)_1\
T

=

Beam blocked
condition

‘Auk ' is displayed on the LCD display. Release the
jog switch when the object has passed.

If teaching is accepted, the read incident light intensity
is displayed for 0.5 sec. approx., and the threshold
value is set to the middle value of the incident light
intensity levels in the object present and object absent
conditions. After that, the judgment on the stability of
sensing is displayed for 2.5 sec. approx.

«‘%aad’ is displayed on the LCD display if there is
sufficient difference between the incident light
intensities in the object present and object absent
conditions and stable sensing is possible.

« ‘MR- d’ is displayed on the LCD display if there is a
small difference between the incident light
intensities in the object present and object absent
conditions and stable sensing is not possible.

After this, the threshold value is displayed.

Incident light intensity display

EG

=]

GE

Threshold value display

Set the mode selection

switch to ‘RUN’. | o

The threshold value does seT[  msm  |MODE
not change even if the jog RUN

switch is operated.

Notes: 1) When the mode selection switch is changed from ‘SET’ to ‘RUN’ or
from ‘MODE’ to ‘RUN’, the set threshold value or the contents of
each mode setting are stored in an EEPROM. However, since the
EEPROM has a lifetime, the threshold value setting cannot be

done for more than 100,000 times.

2) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.




PRECAUTIONS FOR PROPER USE

FX-D1/A1/M1

Refer to P.820~ for general precautions.

Amplifier
(FX-D10J)
In case of fine adjustment
Step Operation LCD display
Set the mode selection e e |
@ | switch to either ‘RUN’ or SET[ =W  |MODE
‘MODE’. RUN
Set to either Output 1 or Output 2 Py, Output 110”"’“‘2
@ [ by turning the jog switch to the 4~ =
‘=4 or the ‘ —’ side. = 2 o| =
Set the mode selection o — —|

switch to ‘SET’. The present SET(ME® _ |MODE
threshold value is displayed. RUN

In case the threshold value is to be increased
(sensitivity to be reduced), turn the

jog switch a little to the ‘ + ' side to i S
increase the threshold value /
slowly. If the jog switch is turned

fully to the ‘+ ' side, the threshold

value increases rapidly.

In case the threshold value is to be decreased
(sensitivity to be increased), turn iy
the jog switch a little to the *—~ S
side to decrease the threshold

value slowly. If the jog switch is

turned fully to the ‘' —’ side, the

threshold value decreases rapidly.

=

=

®

Set the mode selection

switch to ‘RUN’. o |

The threshold value does SET[_ m=m  |MODE
not change even if the jog RUN

switch is operated.

Notes: 1) When the mode selection switch is changed from ‘SET’ to ‘RUN’ or
from ‘MODE’ to ‘RUN’, the set threshold value or the contents of
each mode setting are stored in an EEPROM. However, since the
EEPROM has a lifetime, the threshold value setting cannot be

done for more than 100,000 times.

2) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.

Setting of each mode

[N

Y |
wpwm T (TN

I ya
/
-

T e

(1) Set the mode selection switch to
‘MODE’.
Output setting
(The bar display on the extreme left blinks.)
(@ Turn the jog switch to either the ‘+’

-
11 - - - or the * —’ side.
" ’ ”‘“ ‘ * The bar display alternates between Output 1 and
Output 2.
(® Press the jog switch at the output
desired to be set.
Output operation setting
\ (‘1 ’or* o blinks.)
)’ (® Turn the jog switch to either the *+’
- -, - o L— 1
/’- w0 or the side.
1 «'! and ‘4’ are displayed alternately.
L : Light-ON
o : Dark-ON
(® Press the jog switch at the output
operation desired to be set.
Timer operation setting
Y (3 digits from the right side blink.)
= (® Turn the jog switch to either the ‘+’
- . [Rp—) 1
-_’ “-“ - or the §|de. _ _
70 * The display of timer operation changes as given
below.

\ ON-delay timer |
500ms _200ms _lOOms _40ms

e e — g —
NN S e i e 1<—ru_ul(WIt|‘|0ut)

_H + + + +4 | \timer
o+ +

P e e A e Y
g —— T S ——

500ms 200ms 100ms 40ms

\ OFF-delay timer |

(@ Press the jog switch at the timer
operation desired to be set.

Emission frequency setting
(The display changes and all digits blink.)

[} 7 (® Turn the jog switch to either the ‘+

N atZiN
I I I

or the * —’ side.
*The display of emission frequency changes as
given below.

+
Fy- - ! (Emission Frequency 1) <—= - -~ (Emission Frequency 2)
RN 7
F - - 3 (Emission Frequency 3)
(9 Press the jog switch at the emission
frequency desired to be set.

(0 After the modification of settings, the
display returns to the initial display.

i) Set the mode selection switch to
‘RUN'’ after finishing the settings.

In case only a part of the settings are to be changed, set
the mode selection switch to ‘RUN’, at the appropriate
time, in the middle of the above procedure to make only

the required chal

nges.

QSUNX
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A FX-D1/A1/M1

N

=

]

n

O

S PRECAUTIONS FOR PROPER USE Refer to P.820~ for general precautions.

o

o

5 Amplifier

) p

= (FX-A1L])

_r Part description Sensitivity setting

E In case of 2-level teaching

< Stability indicator » « This is the method of setting the sensitivity by teaching two

= (Green) Level indicators (Green) . . .

P Oneration ndh ) levels, corresponding to the object present and object

a) peration indicator Jog switch e ” . .

- (Orange) absent conditions. Normally, setting is done as given below.

L — TS Step Operation Level indicators

_Il‘m wr B @) | Set the fiber within the sensing range. E—

™ Set the mode selection -

0 Mode selection switch ® switch to ‘SET".  seTmm ]MODE | cmossenooo

E 17 The present sensitivity RUN e

A . . . . . .

S Functions of level indicators setting is displayed.

S . |f the mode selection switch is set to ‘SET’ or ‘RUN’, the Press the jog switch in the object present condition.
Q | lindi h h . fth s |‘ | The level indicators ‘3’ and ‘6’ blink.

(Q evel In ICQ.tOFS show the pOSIt_Ion 0 t e s_et sen5|t|\{|ty eve,. Release the jog switch within 3 sec. The level

< O However, if the mode selection switch is set to ‘MODE’, indicators ‘4’ and '’ blink and the incident light intensity | coss@swE00

= E the level indicators show the output operation/emission in the object present condition is read. (Note 1)

D frequency/timer settings. @ | Thru-beam type | Reflective type ﬁ

LL

. % NN
Mode selection Level indicators ) S PRRERAERER
switch
Beam blocked =
5 Hundreds position Tens position condition

8 g 3 B RE l P g 2 The jog switch is pressed in the object absent condition.

l\ll D mgml EImimiE=Ey ESimEn Thru-beam type  Reflective type

LL Z D @ @ ~ © w </ p o ~ o<4m Setsensitivity

= Sensitivity level is displayed. % The sensitivity 0) @
D » Hundreds position: lights up level is changed
= continuously in the range 0 to _—
e} » Tens position  : blinks 999 within the Beam incident -

o M « Units position  : not shown sensor. condition

N 7 N The stability indicator -

< o Hznd;eds position (green) lights up and the Object presnt

O D g3 l E BB g g sensitivity level is set at rign /

» el Ininininininin the middlevalueoftheE
S D @ ® ~ © w v ® ~ - od4m Setsensitivity incident light intensity 2,
D Sensitivity level is displayed. levels in the object 3¢
« Hundreds position: lights up continuously present and object absent == Object absent

o z - Tens position - not shown ® conditions. The sensitivity Low

@ >} « Units position  : not shown level is then displayed on /‘W

< 0 the level indicators.

O ﬂ ) o ] » Hundreds position: lights up continuously

© Output operation ETE@EQUGHCV jfﬂ « Tens position : blinks

— % D N §/§ 28R % 2«4 Each mode « Units position : not shown

= — 2 D i dainl Inlnininl In (e.g.) The level indicators in the figure on the right show

S £ = A that the sensitivity level is in the range 720 to 729.

S = D Each mode is displayed. Set the mode selection

S 3 = “ltembeingset  :blinks switch to ‘RUN". (Note 2) —

re) m r8n * Remaining 2 items: light up continuously ® | The sensitivity level does set[ mmm  MODE

n>; EB not change even if the jog RUN

S E switch is operated.

Q.

= Notes: 1) If the jog switch is pressed continuously for 3 sec., or more, full

< auto-teaching is done. Also, if the mode selection switch is
changed to while level indicators ‘4’ an are blinking, the

8 h d to ‘RUN’ while level indi ‘4" and ‘5’ blinki h

1 incident light intensity taught at Step (3 is not recorded.

m 2) When the mode selection switch is set to ‘SET’ or ‘MODE’, the
sensor is more susceptible to extraneous light. Hence, when
sensing objects, ensure to set the mode selection switch to ‘RUN’.

3) When the mode selection switch is changed from ‘SET’ to ‘RUN’ or
from ‘MODE’ to ‘RUN’, the set sensitivity or the contents of each
mode setting are stored in an EEPROM. However, since the

8 EEPROM has a lifetime, the sensitivity setting cannot be done for

) more than 100,000 times.
E 4) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.

<Procedure for maximum sensitivity setting >

(1) Set the mode selection switch to ‘SET".

@ Press the jog switch in the condition when there is no object or
background body.

(® The level indicators ‘4’ and ‘5’ blink after receiving the teaching.

(@ Once again, press the jog switch in the condition when there is no object
or background body.

(® The level indicator ‘9’ blinks.

(® Set the mode selection switch to ‘RUN’.

Note: Please take care that, if the sensor is set to max. sensitivity, it becomes
Q’SUNX weak against extraneous light, noise and optical interference.
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PRECAUTIONS FOR PROPER USE

FX-D1/A1/M1

Refer to P.820~ for general precautions.

Amplifier
(FX-A1))
In case of limit teaching
 This is the method of setting the sensitivity by teaching
only the object absent condition (stable incident beam

condition). This is used for detection in presence of a
background body or for detection of small objects.

Step Operation Level indicators

@) | Set the fiber within the sensing range.

Set the mode selection
(@) | switch to ‘SET".

The present sensitivity
setting is displayed.

I — — |

SETmE  JmODE
RUN

Press the jog switch in the object absent condition.
The level indicators ‘3’ and ‘6’ blink.

Release the jog switch within 3 sec. The level
indicators ‘4’ and ‘5’ blink and the incident light

intensity in the object absent condition is read. PN
(Notel)
® Thru-beam type Reflective type ﬂ
e .
Background EIEIEIE}:::I:EIEIEID
| body7 -p T trosme
% >
Beam incident
condition

Turn the jog switch to either the ‘ + ' or the ‘ — ' side.
‘+ ' side

The sensitivity is
increased by 15%
approx. with respect
to that set at step (3.
Used in case of thru-
beam type fiber.

Xz
g
=

t=—"'side

@ The sensitivity is ;
decreased by 15%
approx. with respect
to that set at step 3.
Used in case of
reflective type fiber.

g
=

[ Sensitivity -
% leve|

t AL Turnto * + ' side
Turnto * —’ side
(e.g.) The level indicators in the figure on the right show
that the sensitivity level is in the range 720 to 729.

Set the mode selection

switch to ‘RUN’. (Note 2) [ i —

® | The sensitivity level does sgt[ =W MODE
not change even if the jog RUN

switch is operated.

Notes: 1) If the jog switch is pressed continuously for 3 sec., or more, full
auto-teaching is done. Also, if the mode selection switch is
changed to ‘RUN’ while level indicators ‘4’ and ‘5’ are blinking, the
incident light intensity taught at Step (3 is not recorded.

2) When the mode selection switch is set to ‘SET’ or ‘MODE’, the
sensor is more susceptible to extraneous light. Hence, when
sensing objects, ensure to set the mode selection switch to ‘RUN’.

3) When the mode selection switch is changed from ‘SET’ to ‘RUN’ or
from ‘MODE’ to ‘RUN’, the set sensitivity or the contents of each
mode setting are stored in an EEPROM. However, since the
EEPROM has a lifetime, the sensitivity setting cannot be done for
more than 100,000 times.

4) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.

Please refer to P.512 for sensitivity setting when used in
combination with liquid level sensing fiber FD-F8Y and to
P.505 for sensitivity setting when used in combination
with pipe-mountable liquid level sensing fiber FD-F4[L],
FD-FOLl.

In case of full auto-teaching
 Full auto-teaching is used when it is desired to set the

sensitivity without stopping the assembly line, with the
object in the moving condition.

Step Operation Level indicators

@) | Set the fiber within the sensing range.

Set the mode selection N p—
@ |t S censitivity SSTEEL___ Jwope | o#o9¥Egng0

The present sensitivity RUN
setting is displayed.

Press the jog switch continuously for 3 sec., or more,
with the object moving on the assembly line.

When the jog switch is pressed, the level indicators
‘3" and ‘6’ blink and when it is pressed continuously
for 3 sec., or more, they start blinking rapidly. Then,
release the jog switch when the object has passed.

Thru-beam type
Back-

Reflective type
@
=

Beam blocked
condition

The stability indicator

(green) lights up and the H'fgh
sensitivity level is set at -
the middle value of the £ _|
incident light intensity §‘§
levels in the object gg
present and object absent _r
@ conditions. The sensitivity | o,

level is then displayed on

the level indicators.

« Hundreds position : lights up continuously

« Tens position : blinks

« Units position : not shown

(e.g.) The level indicators in the figure on the right show that
the sensitivity level is in the range 720 to 729.

Set the mode selection

switch to ‘RUN’. (Note 1) S | o —

® | The sensitivity level does set[_ mmm  |MODE
not change even if the jog RUN

switch is operated.

QSUNX

Notes: 1) When the mode selection switch is set to ‘SET’ or ‘MODE’, the
sensor is more susceptible to extraneous light. Hence, when
sensing objects, ensure to set the mode selection switch to ‘RUN’.

2) When the mode selection switch is changed from ‘SET’ to ‘RUN’ or
from ‘MODE’ to ‘RUN’, the set sensitivity or the contents of each
mode setting are stored in an EEPROM. However, since the
EEPROM has a lifetime, the sensitivity setting cannot be done for
more than 100,000 times.

3) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.
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FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

Fiber Sensors

FX-D1/A1/M1

PRECAUTIONS FOR PROPER USE

Refer to P.820~ for general precautions.

Amplifier
(FX-AL1[])

In case of fine adjustment

Step Operation Level indicators
Set the mode selection o s |

® switch to ‘SET". SET(mmm  |MODE NP
The present sensitivity RUN Te s e ane

setting is displayed.

«In case the sensitivity is to be increased, turn the
jog switch a little to the ‘+' side
to increase the sensitivity slowly.
If the jog switch is turned fully to b <

N2
the ‘+ ' side, the sensitivity = geesgoooog
® increases rapidly.

«In case the sensitivity is to be decreased, turn the or
jog switch a little to the ‘—" side = omocwooooo
to decrease the sensitivity slowly. S I

If the jog switch is turned fully to %
the ‘— ' side, the sensitivity = omoogeE000
P ) il

decreases rapidly.

Set the mode selection

switch to ‘RUN’. (Note 1) e o |

® | The sensitivity level does SeT[___ _mmm  |MODE
not change even if the jog RUN

switch is operated.

Notes: 1) When the mode selection switch is set to ‘SET’ or ‘MODE’, the
sensor is more susceptible to extraneous light. Hence, when
sensing objects, ensure to set the mode selection switch to ‘RUN’.

2) When the mode selection switch is changed from ‘SET’ to ‘RUN’ or
from ‘MODE’ to ‘RUN’, the set sensitivity or the contents of each
mode setting are stored in an EEPROM. However, since the
EEPROM has a lifetime, the sensitivity setting cannot be done for
more than 100,000 times.

3) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.
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Setting of each mode
(1) Set the mode selection switch to
‘MODE'.
Output operation setting

Levelindicators () Turn the jog switch to either the *+°

BE g ¢ 8 orthe'—"side.

omanmoooomO ) _ON (Light-ON)
The mode being +
set blinks. _l T

D-ON (Dark-ON)
(@ Press the jog switch at the output
operation desired to be set.

Emission frequency setting

§% gre ¢ § (9 Turn the jog switch to either the ‘+’
IEIEFTEIEIEIEIIEI

TN or the ' —’ side.
* The display of emission frequency changes as
given below.

+

FR1 (Emission Frequency 1) =—— FR2 (Emission Frequency 2)
+

FR3 (Emission Frequency 3)

(® Press the jog switch at the emission
frequency desired to be set.

Timer operation setting

8% ®®®& g8 (e Turn the jog switch to either the * +°
RODMOUDEME o the * — side.
NON (without timer)
I
OFD (approx. 40ms fixed OFF-delay timer)
(@ Press the jog switch at the timer
operation desired to be set.

Dfé Back to @).
(@ Set the mode selection switch to
‘RUN’ after finishing the settings.

In case only a part of the settings are to be changed, set
the mode selection switch to ‘RUN’, at the appropriate
time, in the middle of the above procedure to make only
the required changes.

QSUNX




PRECAUTIONS FOR PROPER USE

FX-D1/A1/M1

Refer to P.820~ for general precautions.

Amplifier
(FX-M1[J)

Part description

Timer operation mode switch

Stability indicator (Green) Sensitivity level indicator

Operation indicator

(Orange) Sensitivity adjuster

(12-turn)

=
xa

\ Frequency selection switch

!E!
ouT__s7)

Operation mode switch

Sensitivity adjustment

* Adjust the sensitivity while Lt: Lightsup  @: Lights off
pb;ervmg the operation Sensing condiion MODE Operation indicator
indicator (Orange).

However, since the light- L-ON(Light-ON) &
ing up of the operation 9™ D-ON(Dark-ON) °
indicator depends upon :

the combination of the ., [-ON(IN-ON) d
sensing condition and the D-ON(Dark-ON) &
selected MODE, verify it

from the table on the right.

* The sensitivity adjuster is a 12-turn
potentiometer.

The maximum sensitivity is obtained by e

turning it fully clockwise.
» The sensitivity level indicator shows the
present sensitivity level.

Sensing method Sensitivity level

Step : Operation indicat
Reflective ‘ Thru-beam Mhieliezielr
ﬁwi:jetzv?/itc%ptiriinztr] Turn the sensitivity adjuster

©) 9" fully counterclockwise.

ON mode. (Initial s o MAX
. ’ (Minimum sensitivity)
setting) '
0 T I 0 In the beam received condition

® —I slowly turn the adjuster clockwise | @3N
Beam Beam | and find the point ® where the MAX
received | received | sensoris switched ON.

In the beam not received condition,
turn the adjuster further clockwise
=CEHJD~I w0 | Until the sensor goes into the ON orF®

state again. Once it is switched on,
® turn the adjuster counterclockwise
a little and find the point ® where

i,

Optimum
MAX

Set the adjuster at the center point

@ of points ® and ®. This is
regarded as the optimum| ®
sensitivity point.

® Select the mode either Light-ON or Dark-ON according to your application.
(L-ON: ON when the beam is received, D-ON: ON when the beam is not received)

Beam | Beam | ic switched OFF.
not not If the sensor does not go into the
received | received (ON state, MAX is the point ®. )

Notes: 1) In order to protect the mechanism, the sensitivity adjuster idles
when over turned, which may result in a backlash of 1 to 2 divisions.
2) Depending upon the sensing conditions, stable sensing may be
possible at a position which is slightly shifted from the center point
of points ® and ®.
3) Do not move or bend the fiber cable after the sensitivity adjust-
ment. Detection may become unstable.

Please refer to P.513 for sensitivity adjustment when used in
combination with liquid level sensing fiber FD-F8Y and to
P.506 for sensitivity adjustment when used in combination with
pipe-mountable liquid level sensing fiber FD-FAL], FD-FO[].

QSUNX

Fiber

Mounting

- The tightening torque must not exceed the values given
below.

Mounting with a nut (threaded head type)

Tightening torque
M3 0.39N'm
0.58N'm
M4 350°C heat-resistant fiber:
/ 0.98N-m
‘ M5 0.98N-m
M6 350°C heat-resistant fiber:
1.96N-m
M14 1.47N-m

Mounting with a set screw

Set screw (cup point)
M3 or less

Tightening torque: 0.29N-m or less
(FT-SFM2L: 0.19N-m)

N

- Fibers for which the tightening section has been specified
should be fixed at mm from the tightening section tip.
(However, for FT-K2, FT-KV2 and FT-KV8 ‘¢’ indicates)
the range over which tightening cannot be done.

Set screw (cup point) . .
LT oS ¢ (mm)| Tightening torque
M FT-WS4, FT-WS8 "
Aﬂ FT.WS8L 25 0.29N'm
. T FTV2
%I FT-V41, FD-v4l 10 0.19N'm
FT-SFM2SV2
<FT-K2, FT-KV2, FT-KV8> "5 £o; 10 0.20Nm
o ange _FD-SFM2sv2 | 7 0.34N'm
Set screw [—0— 2
(cup point) M3 or less AR 10 0.3N‘m
: FT-KV2, FT-KV8 13

M3 screws

Mounting array fiber

- Using M3 screws, the tight-
ening torque should be
0.58N-m or less.

Mounting FD-L4

« Using M2.6 (length
12mm) screws with
washers (accessory),
the tightening torque
should be 0.3N-m or
less.

M2.6 (length12mm) screws with
washers (Accessory)

Mounting FD-L41 and FD-L42

»Using M3 counter- <FD-L41>
sunk head SCrews, M3 countersunk
the tightening torque head screws

<FD-L42>

M3 countersunk
head screws

Please arrange m
should be 0.3N-m or separately. ¢ ) ) separately. )

less. 5 @)
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FX-D1/A1/M1

PRECAUTIONS FOR PROPER USE

Refer to P.820~ for general precautions.

Fiber

Mounting FT-KV2 and FT-KV8

- Take care that, since the aperture angle of this product is

very narrow, the beam may not be received depending
upon the setting.
At the time of installation, determine a reference plane, as
shown in the figure below, and taking sufficient care
against beam misalignment or tilt, install the emitting and
receiving fibers so that they are parallel.

<FT-KV2> <FT-Kv8>

2AC H VLN VLRl PHOTOELECTRIC SENSORS

& G A
Parallel \ Beam axis

Reference
planes

& Paragz e i;%m axis

Reference
planes

FX-13

Fiber Sensors

Emitter side Receiver side
I [Tl Beam
axis

Emitter side Receiver side

Beam
axis

HHParallel 1

FX-11A

1] Al

Mounting FT-A8

- Take care that, since the aperture angle of this product is
very narrow, the beam may not be received depending
upon the setting.
At the time of installation, determine a reference plane, as
shown in the figure below, and taking sufficient care
against beam misalignment or tilt, install the emitting and
receiving fibers so that they are parallel.

Fz-10

CX-20

Reference planes

’’’’’ { v A I©
AImmy |

\Parallel

CX-30

©)

M3 countersunk head screws
(Please arrange separately.)

« Install the fiber using M3

countersunk head screws.
The tightening torque should
be 0.3N-m or less.
Further, when using the fiber
at places having intense
vibrations, use a screw-
locking adhesive, etc.

CX-RVM5/D100/ND300R

Amplifier Built-in Type

EX-10

Method of fixing fiber cable

- If fixing the fiber cable in position, make sure that it is set in
a manner as shown below, so that no load is applied on the
fiber. (Excluding FT-H35-M2, FT-H35-M2S6, FD-H35-M2
and FD-H35-M2S6)

GOOD

P-clip or similar
O fastener
_ea

EX-20

NO GOOD

Cord hold-down
clip, etc.
e

ST,

100
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Connection with reflective coaxial type fiber

*With FD-5, FD-FM2, FD-WG4, FD-WSG4, FD-G4,
FD-EG1, FD-ENM1S1 or FD-KM1S2, FD-H35-M2,
FD-H20-M1, insert the center fiber cable (single-core) into
the beam-emitting inlet and the outer fiber cable (multi-
core) into the beam-receiving inlet.
FD-H35-M2 or FD-H20-M1 is marked ‘P’ on the beam-
emitting cable and ‘D’ on the beam-receiving cable.
FD-WG4, FD-WSG4 and FD-G4 are composed of
beam-emitting and beam-receiving cables that are
different in diameter.
FD-EG1, FD-ENM1S1 is marked [Pl on the beam-
emitting fiber cable.

Beam-emiting
part (single-core)

Beam-
receiving ©
part A
Beam-
Al \ - |«
emiting EM=
part — 7 L d > Dj

~o

Coaxial fiber cable

Beam-receiving
part (multi-core)

Notes: 1) In case the fiber cables are not inserted to a position where they
stop, the sensing range reduces.
2) Before connecting fiber cables of FD-WG4, FD-WSG4 or FD-G4 to
the amplifier, mount the fiber attachments on their ends.

Fiber cable bending radius

» Bending radius of fiber cable must be R25mm or more.
Sharp bend type: R1Imm or more (FD-WG4, FD-WSGA4:
R2mm or more), Flexible type: R4mm or more, Thru-
beam of ultra-small diameter type: R5mm or more,
Convergent reflective type, FD-F4[], FD-F9[], FT-K2
and FT-KV2: R10mm or more, Chemical-resistant type:
R30mm or more, FD-F8Y: R40mm or more (on
protected part, but R15mm or more on unprotected
part), Vacuum type: R200mm or more (FT-60V:
R30mm or more)

If the fiber cable is bent at a smaller bending radius than

that specified above, the sensing range decreases due to

beam attenuation.

Note: The 350°C heat-resistant fiber
cable is not bendable below
R25mm. Neither the vacuum
fiber cable nor the chemical-
resistant cable must be bent
below the values specified
above.

Sensing range
~attenuation ratio (%) —

0 5 10 15 20 25
— Bending radius R (mm) —
How to bend sleeve
«The bending radius must be R10mm or more. Please
bend gradually using the fiber bender (FB-1) or a round
bar of $20mm or more.

90° \ [iL\Rmmj L

or less or more
T 10mm
10mm

Do not bend this part.

Note: Do not bend the sleeve of side-view type, narrow beam type, narrow-
view type and ultra-small diameter type fiber.




PRECAUTIONS FOR PROPER USE

FX-D1/A1/M1

Refer to P.820~ for general precautions.

Fiber

How to cut fiber cable

- The free-cut type fiber cable can be cut off at any length
with the attached fiber cutter.
The chemical-resistant type fiber can be cut only within

the range illustrated in the right figure. Allowable cutting

Retain 10mm or more of the ﬂmmnﬁ”ge—j
cable for insertion into the
amplifier.

\ Fiber cable
Protective tube

<How to use fiber cutter >

@ Slide the blade ® of
fiber cutter FX-CT1
upward fully.

@ Insert a fiber cable into
the hole which matches
its diameter and set at
prescribed length.

(® Slide the blade ® down to cut the fiber cable.

—®

Free-cut type fiber
cable, chemical-
% resistant type fiber

The free-cut type fiber cables must be cut with a fiber
cutter before insertion into the amplifier.

Notes: 1) The fiber cable should be cut in one stroke.

2) After it is cut off, mount the fiber attachment immediately and
connect it to the amplifier.

3) Cut only one fiber cable at a time. Do not cut two or more fiber
cables simultaneously.

4) Once a fiber cable is cut off at a hole, do not use the hole again.
If used, it degrades the cut surface quality and the detectability
may deteriorate.

5) The blade cannot be replaced. Please purchase an additional fiber
cutter, if required.

6) Note that the sensing range may be reduced up to 20% depending
on the cut condition.

Use of heat-resistant type fiber

+ Use by keeping 150mm, or more, of the heat-resistant
fiber cable part at normal temperature.

High temperature/
Low temperature

—10to+50°C =

or free-cut reflective
type fiber

Reflective type fiber

150mm or more

Note: 0 to + 50°C for FX-D1[].

* Protect the amplifier from heat radiation or hot air.

» With the 350°C heat-resistant type fiber, the surface of the
fiber head or the spiral may be discolored by heat.
However, this does not affect its performance.

Fiber attachments for free-cut small-diameter type fiber cable

* The fiber attachments should be fixed at the ends of fiber
cables to connect them with the amplifier. There are two
sets of attachments, one is for FX-D1/FX-AL1/FX-M1/FX-7/
FX-10 series and the other is for BFX4N/FX4E/FXAN series.
They are different in length.

However, FT-WS4, FD-N4, FD-W44, FD-WT8, FD-WSS8,
FD-WT4, FD-WG4, FD-WSG4, FD-L41 and FD-L42 have
fiber attachments only for FX-D1/FX-A1/FX-M1/FX-7/FX-10
series.

Used amplifier Fiber diameter ¢1.0 mm | Fiber diameter ¢1.3 mm
FX-D1 series
FX-Al series
FX-M1 series /g%ﬁ /s\hon\/ @
FX-7 series (Black) (Gray)
FX-10 series

&

Ve
Long\
/(\ (Black)

Note: The fiber cable end should protrude from the
holder by 1Imm approx.

£

-~
Lo ng\
% (Gray)

I Ee—

*lem

BFX4N series
FX4E/FX4N series

Fiber with metal plug

*|n FT-KV2, FT-KM1S2 the construction is such that the
metal plug is at the same electric potential as the sensor
earth (OV) . If it is used at a place where the metal plug
may come in contact with a charged body, insulate it with
a heat-shrink tube, etc.

( FT-H35-M2, FT-H35-M2S6, FD-H35-M2 and )
FD-H35-M2S6 are already insulated.

Heat-shrink tube

Metal plug

A

= v
I e

=

Seal type slit mask for FT-A8

* Two types of slit masks are enclosed. Apply the enclosed
slit mask when detecting small objects or for increasing
the accuracy of sensing position.

However, the sensing range is reduced when the slit mask
is mounted as shown in the table below.

As the slit mask is seal type, stick it by aligning the
projection of the slit mask with the upper portion of the
fiber, as shown in the figure below.

Mounting

12mm

O.Sinm ey
L

= |
1Tm‘ 12mm |
= |

Sensing range when mounting slit mask

0.5 X 12mm slit mask | 1 X 12mm slit mask

Slit on one side 500mm 900mm

Slit on both sides 200mm 400mm

QSUNX
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FX-D1/A1/M1

PRECAUTIONS FOR PROPER USE

Refer to P.820~ for general precautions.

Fiber

Vacuum type fiber

Configuration

((\y
Vacuum chamber

— ]

Atmosphere

Atmospheric
side fibers

Vacuum type fibers

Chamber wall or
flange

Photo-terminals

Leakage: 1.33 X 10-10 Pa-m3/sec. [He] or less

Mounting

(1) Make two holes on the vac-

uum tank wall (chamber Chamber wall
wall or flange). W
Note: The hole diameter must be from
#5.51t0 ¢6.0mm. Ho'es<

i, $5.5t0 $6.0mm

(@ Mount the FV-BR1 photo-terminal on the vacuum tank
wall.

Notes: 1) The attached O-ring must be mounted.
2) The O-ring must be used at the atmospheric side.
3) The tightening torque should be 0.58N-m or less.
Atmosphere

. A

® Mount the FT-J6 atmospheric side fibers on the
atmospheric side of the FV-BR1 photo-terminals.
Notes: 1) The fixing nuts must be tightened securely. If not, the sensing

range may decrease.
2) The tightening torque should be 0.58N-m or less.

Vacuum chamber

Clearance
(4 Mount the vacuum type fibers on the vacuum side of the
FV-BR1 photo-terminals.
Notes: 1) The fixings rings of the vacuum type fibers must be tightened
securely. If not, the sensing range may decrease.
2) The tightening torque should be 0.58N-m or less.
(® Fix the fiber head of the vacuum type fiber.
Note: The maximum tightening torque should be as given below.

Tightening torque

M2.6 0.29N'm

M4
e 0.58N-m ‘ /
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Chemical-resistant type fiber

- Do not use it in the following chemicals:
Dissolved alkali metals (Natrium, Potassium or Lithium),
Fluorine gas (F2), CIF3, OF2 (including gaseous state).

- The beam axis mark is indicated on the side-view fiber.
Perform the beam alignment with the beam axis marks, on
the receiver and the emitter, facing each other.

Beam axis marks

- Although the chemical-resistant type fiber is rated for use
up to +115°C, place 100mm or more of the fiber in the
normal temperature area to protect the amplifier.

High temperature/ o
Low tem;?erature « ‘ » —10to +50°C (Note)
| |

=/:D
[ <

I =

L_§ —

I«—»\
100mm or more

Note: 0 to + 50°C for FX-D1[.

FD-F8Y liquid level sensing fiber
Mounting

» Use a commercially available fluorine resin joint, etc., to
install FD-F8Y.

Cautions

« Take care that unclear liquid may not be sensed stably.

» Take care that the tube may stretch by maximum 2% of
the total length if it is used at a high temperature.

* Do not scratch the fiber jacket while cutting the fluorine
resin tube.




PRECAUTIONS FOR PROPER USE

FX-D1/A1/M1

Refer to P.820~ for general precautions.

Fiber

FD-F4[] and FD-F9[] liquid level sensing fiber
Mounting

* Mount the fiber head on a pipe with the attached tying
bands and anti-slip tubes as shown in the figure below.
Make sure that the release lever is retracted (position as
in the fig.) before mounting.

Fasten two tying bands, as shown, and cut off the excess
portions.

Release lever 2-¢3.2mm mounting holes

« If other tying bands are to be used, the dimension ®
shown in the figure below should be 2.5mm or less.

®

* In case of mounting using the two mounting holes, use M3
screws, plain washers, and spring washers.
The tightening torque should be 0.5N-m or less.
(Please arrange the M3 screws, plain washers, and)
spring washers separately.

* In case of mounting on the pipe with tying bands, the fiber
position can be easily adjusted.

Adjustment

M Unlock the release
lever (in the direction of
the arrow).

@ Press the movable
center holders forward
to loosen the tying
bands and adjust the
position.

Position
adjustable

(® Lock the release lever
to its original place.

Release lever

Notes: 1) Whenever the mounting position is changed, adjust the sensitivity
again.

2) The lever mechanism must be used only to adjust the position, and
not for tightening the tying bands. If tying bands are tightened while
the lever is open, and then the lever is locked, the fiber may be
damaged.

QSUNX

Cautions

« Liquid in a pipe which is not transparent cannot be sensed
correctly.

 Unclear or viscous liquid may not be sensed.

* Fit the fiber head to the pipe securely, otherwise the
operation may be erroneous.

» Take care that no dew condenses on the pipe’s sensing
surface or the pipe’s inside wall and no bubble attaches
on the pipe’s inside wall, since it can affect the operation.

* Neither the FD-F4[] or the FD-F9[] is waterproof or
chemical-resistant. Installation should be avoided at any
place where it could come in direct contact with water or
chemicals.

» Do not apply excessive tensile force to the fiber cable.

Cautions for FX-MR2 zoom lens usage

* The spot diameter and the sensing range are adjustable
by the screw-in depth as follows.

I T
$2.0 approx.&

| N

¢ 1.5 approx.

/1(¢ 1.2 approx.

4 $0.9 approx. ;N
C

$0.7 approx. ¢\( \A

The figures in the graph
are spot diameters (mm),|

a
o

N
o

w
o

N
o

[
o

a: Screw-in depth
b:25-a

—Distance to focal point L (mm) -

o

8 10 12 14
— Screw-in depth a (mm)—

L: Distance to focal point
¢c: Spot diameter

M3 set screw

(cup point) |

* After FX-MR2 is set on the fiber
head at the desired depth,
tighten the attached nut
securely.

*To mount FX-MR2 with a set
screw, use a M3 set screw. The
tightening torque should be
0.29N-m or less.

Do not tighten
on this part

Caution for FX-MR3 finest spot lens usage

* Screw FX-MR3 on the fiber head until the fiber is fully
inserted.
The tightening torque should be 0.29N-m or less.
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FX-13

Fiber Sensors

FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

PRECAUTIONS FOR PROPER USE

Refer to P.820~ for general precautions.

Fiber

Cautions for FX-MR5 side-view zoom lens usage

- The spot diameter and the sensing range are adjustable
by the screw-in depth as follows.

40

m)—»

$3.0 approx.

w
o

$1.2 approxs 7% 2.5 approx.

N
o

0.8 approx, '%1.0 approx.
i

1 $0.5r” 40.6 approx.

approx. -

‘ The figures in the graph

=
o

a: Screw-in depth
b:25-a

-¢c L: Distance to focal point
¢c: Spot diameter

are spot diameters (mm).

—Distance to focal point L (m

8 10 12 14
—Screw-in depth a (mm)—=
- After FX-MR5 is set on the fiber

head at the desired depth, tighten
the attached nut NT-FX-MR5 se-
curely.

o

- The tightening torque should be 0.5N-m or less when
tightening FX-MR5 with a screw.

Fitting protective tube

- The threaded head fiber cable can be fitted with a
protective tube.

Fitting

@ Insert the fiber cable into the protective tube from the
sleeve side.

A== —~ CIott et

(@ Turn the fiber head to screw it on the inner thread of the
sleeve.

Mounting

« The maximum tightening torque should be as given below.

. Mounting
Set screw (cup point) board

M3 or less D

(Note)

30mm or more
<Threaded part >
Tightening torque:
3.43N-m or less

<Sleeve part >
Tightening torque:
0.58N-m or less
Note: The fiber cable must be longer than the protective tube by 30mm or

more to connect it to the amplifier. Make sure to measure the length
required before cutting.
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Others
» Do not use the fiber at places having intense vibrations, as

this can cause malfunction.
Hs

» Keep the fiber head surface intact.
; D%

If it is scratched or spoiled, the

detectability will deteriorate.
Organic solvents
such as thinner, etc.

» Do not expose the fiber cable to any
organic solvents.
(Excluding chemical-resistant type)
fiber

» Do not use the fiber head in places where it may come in
direct contact with water. A water drop on the fiber head
deteriorates the sensing.

« Ensure that any strong extraneous .
light is not incident on the receiving ’4 Fluorescent
face of the fiber head. = il lamp

» Do not apply excessive tensile force to the fiber cable.

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

« Since the sensing portion of FT-A8, FT-K2, FT-KV2, FT-KV8,

is concave shaped, take care that dust or dirt does not collect

on it. In case it does collect, wipe it with a dry soft cloth.




DIMENSIONS (Unit: mm)

FX-D1/A1/M1

=i — e[y

=5 Free-cut

Thru-beam type fibers
FT-B8

—| [=—35 34‘ ‘*12 | 2,000

Screw [ J I
tightening face AN
M2.6 X 0.45 \.(¢5) protective tube \ $2.2
Opposing faces 7 thickness 2.4

M4 X 0.7
Toothed lock washer ¢8.5

4 1.5 fiber core X 1

FT-FM2S

FT-FM2S4 =2 Free-cut

12| 2,000

— 10 ‘AJIendlrt]Jg»‘ 10

$1.48 [Stainless ﬁ Opposing faces 7 \ ¢2.2
steel (SUS)] thickness 2.4
M4 X 0.7 Toothed lock washer ¢8.5

Screw
tightening face

(
¢ 1 fiber
core X1

FT-NB8 =< Free-cut
—| |~—35 20 2,000 |
15— ‘
CH 20 ]
$1.5 fiber X 1 \ ¢4 $2.2
M4 X 0.7 Opposing faces 7 thickness 2.4

Screw tightening face \ Toothed lock washer ¢8.5

FT-T80 =2 Free-cut With attachment

—| |=—27

25 %‘ I 10 2,000 ‘

—

M2.6><0.45/ \ (¢4) protective tube \_M
s

M3 X 0.5 [Stainles: Opposing faces 5.5 thickness 1.8
steel (SUS)] Toothed lock washer ¢ 6.5

4 1 fiber core X 1

Screw tightening face

FT-NFM2S )
ET-NFM2S4 == Free-cut With attachment
—| [~ 2.7 |~ 90 (FT-NFM2S4: 40) -~|=10~| 2,000
— 10 ‘J%"é’nd?%i‘ 10 15|~ ‘
40.88
[Stainless steel (SUS)] Opposing faces 5.5&
thickness 1.8

$0.5 fiber

core X1 M3 X 0.5

Screw tightening face Toothed lock washer ¢6.5

QSUNX

FT-FM2 =& Free-cut
34—‘ ‘*12 | 2,000 |
Screw t|ghten|ng Iy 1

g
41 fiber core X 1

face

=@ ny0/-%7,7 ¢ all PHOTOELECTRIC SENSORS

7 \ $2.2
M2.6 X 0.45 Opposing faces 7 thickness 2.4
M4 X 0.7 Toothed lock washer 48.5

™
N>
n X
=5 LL

2

FT-SFM2 =2 Free-cut 3

S
S <
N =
8 2,000 <
LL

]
#1 fiber core X 1\ \¢2.5 [Stainless steel (SUS)]  \ ¢2.2
o
N
N
LL
FT-N8 == Free-cut
o
D
X
35 20 2,000 O
15—
[[:[ = 2L
#1 fiber X 1 \ﬂ

M4 >< 0.7 Opposmg faces 7 thickness 2.4 o
Screw tightening face \ Toothed lock washer ¢8.5 2
O

()

[oX
el =
FT-NFM2 =2 Free-cut With attachment ' &
I=
_—o
=
Lo
=
— == 2.7 -5 |=10 2,000 y a—) é
£33

Q.

#2 X \# S

Opposing faces 5.5

M/ thickness 1.8 < o
$0.5 fiber core X 1 Screw tightening face Toothed lock washer ¢6.5 F.'
X
L
FT-SNFM2 ==& Free-cut With attachment o
D
X
L

$0.5 fiber core X 1/

<8~ 2,000 ‘

\¢1.5 [Stainless steel (SUS)]  \ ¢1
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FX-D1/A1/M1

DIMENSIONS (Unit: mm)

Thru-beam type fibers H@@W_’ m@@_\

FT-W8 =€ Free-cut FT-WS8 == Free-cut

-8 2,000

2,000 |

1 41 fiber core X 1
4 \$22 \ e

#2.5 [Stainless steel (SUS)] \ﬁ

.S PRV N YL S PHOTOELECTRIC SENSORS

41 fiber core X 1

Opposing faces 7 thickness 2.
Toothed lock washer ¢8.5

Screw tightening face

™
0
X 0
L5
2
% FT-wW4 =& Free-cut FT-WS4 = Free-cut With attachment
 —
<8
T
x 15 2,000
L - |27 ' ~ 8 2,000
10 ’*
$0.5 fiber core X 1 “ ~(3)
Fosereare M3 X0.5 Oisosing faces 5.5 thickness 1.8 222
8 Screw tightening face \ Toothed lock washer ¢6.5 #1.5 [Stainless steel (SUS)] \Ll
N
LL
FT-WS8BL = == Free-cut FT-P80 ==£ Free-cut
8' Deta@ls of
(>_§ sensing part
8 2,000 —| |~ 35 *‘3‘*12 2,000
21 ) @@:‘ ‘
=X .
$2lens Al @ M2.6 X 0.45 / \ (¢4) protective tube N\ $2.2
o b M4 X 0.7 Opposing faces 7 thickness 2.4
[ap] $0.265 fiber core
' #3 [Stainless steel (SUS)]  \ $2.2 X 16 - \Toothed lock washer $8.5
x Screw tightening face
O
()
S
(o'
[=3
g 'E FT-P40 =& Free-cut With attachment FT-P2
=|'T
[ e
= 5 | Details of Details of
= Mm sensing part sensing part
E —
x Q9 | |- 2.7 [~10~] 2,000
IS E 025 fibercore ‘ _ ~10-+} 1,000 |
S X4 0.25 fiber core X 4 r 19-5)1(;
£ S — |
o < ) (¢ 3.4) protective tube 1 ®
ot gﬂtgei((g'gs[)s]tamless Opposing faces 5.5 thickness 1.8 415 [Stainless Nl 4N\g2.2
>I< Toothed lock washer ¢6.5 steel (SUS)] (¢2.3) protective tube
L Screw tightening face
o FT-FM10L = == Free-cut FT-SEM2L == Free-cut
D
x
LLl
‘<723 |+=—16—=] 10,000 |
‘*8* [~8~| 2,000 |

]
O T 3 § |
/ \ﬂ\ﬂ \ﬂ $2.5 lens] N\ #2.5 [Stainless steel (SUS)] \ $2.2
M14X 1

Y Opposing faces 19 thickness 3.5
(ABS) Toothed lock washer ¢23

410 lens,

€YSUNX
106



DIMENSIONS (Unit: mm)

FX-D1/A1/M1

Thru-beam type fibers

=i — e[y

FT-A8 =& Free-cut
22 fe-11—»
}
42 i’ — } I — r | ———
t 1 Sensing face
27 4 2,000
43»\ 42
‘r 1:1,5 o5 : 7; ==
—+H- 13.
1R | 2Ry f \$2.2
a 4—19—>J 2-¢$3.2$6 countersinking (on both sides)
FT-AEM2E =~ == Free-cut

Array fiber core

($0.265 X 16) F
1+l |~ 5.25

2,000
(¢ 3) protective tube '

59
| ool

3-M3 X 0.5 thru-hole threads

T
[10+] |25 ', (6?5)

FT-V22

(Screw tightening range)

$2.2

00—

154+ 1,000
=10 »‘ ‘

20
*ro,e
1

Segsging part . : .
(40.8) / /¢l [Stainless\ \(#2.7) protective tube

steel (SUS)] ¢2 [Stainless steel (SUS)]

FT-V41 ==& Free-cut

With attachment

(Screw tightening range)

10—~=—15+f
¢1oi/
TO.G ‘

Sl

2,000

Screw

————————— - I
i i Sensing \;
?ghtenlng part . s1
ace (¢40.55) (¢ 3) protective tube
Beam axis

¢ 2.5 [Stainless steel (SUS)]

41 [Stainless steel (SUS)

FT-E10

5 [«~—15—] 500 |
[+~—19.5
“10

$0.4 [Stainless
steel (SUS)]

! T
43 \ \ 412 i ¢4i $2.2
Screw tightening face (#3.4) protective tube

QSUNX

=@ ny0/-%7,7 ¢ all PHOTOELECTRIC SENSORS

FT-AFM2 =% Free-cut
-5~ ~—15 2,000
iL ‘ ‘ (¢ 3) protective tube
525 || f
¥ I 115 @ —= =
Array fiber core / ¥ t $2.2
0 9BE XX 18 3-M3X 0.5 e8| |~ 10
($0.265 X 16) thru-hole threads ‘ 8 ‘ 25 25
™
N>
n X
=5 LL
(2]
=
<5}
(%))
FT-R80 =& Free-cut g <
=
B
1 7 i ] X
$2.7/ \$22 L
(¢4) protective tube
Toothed lock 2,000 |
washer R5 —~|5 ‘RZO—»‘ ‘ °
485 ; . s ‘ _ 3
$1.5 [Stainless | / N
steel (SUS)] 1‘1 90° +5° L
Opposing N M4X07  F—
faces 7 \\M2.6 X045 } /
thickness 2.4
32 Screw tightening face
8 S
¢ 1 fiber core X 1 Screw tightening face >l<
O
o
N
X
O
()
[oX
2
£ 8
FT-SEM2SV2  —=2 Free-cut = 5
==
0 2
- =
[
(Screw tightening range) E S
~——20 15, 2,000 o
ing ‘+0.8 *10*‘ g
' ] o
N
Sensing part (¢1.1), $2.2 m
¢ 1.5 [Stainless steel (SUS)]
¢ 2.5 [Stainless steel (SUS)]
&
FT-E20 .
X
L
2.8+ |- -5 15

405 [Stainless
$0.25 fiber steel (SUS)]
core X1

\ 43 \ ¢12 i 4 i $2.2
(¢ 3.4) protective tube

Screw tightening face
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FX-D1/A1/M1 i

FX-13

Fiber Sensors

FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

bundle X 1

FX-D1/A1/M1

DIMENSIONS (Unit: mm)

=] — o[

Thru-beam type fibers

(Screw tightening range)
—20— 1,000 |
—» 10 { 10 l«—19.5—=|
“10*
I
Sensing part | 43 [stainless
(¢1.5) steel (SUS)] (¢3.4) protective tube \¢1.2 \ g4 \ 2.2

FT-KV8

(Screw tightening range)

<o %

77777 S — I 2 ]

3.7
\Beam axis \ Sensing part (¢ 2.5&(.}4) protective tube $2.2

2,000

—3] 27 Heat & cold-resistant_ 2,000
tons Ordinary tempt
-~ 17— ~—150—>|~—35——
|[=—20—
1] 1:4:454:4:07: I b m—
4/ N $2.2
M2.6 X (>)<-45 insulation tube (Transparent)
) M4 X0.7 $2.9 [Stainless steel (SUS)]
g ulﬁﬁ |2b>§r1wre #4 [Stainless steel (SUS)]

Opposing faces 7 thickness 2.4 [Stainless steel (SUS)]
Toothed lock washer ¢8.5 [Stainless steel (SUS)]

FT-H20-M1

—|3]=—20

Heat & cold-resistant 1’000
Ordinary t '
°

12— [«—150—~<—35——~

o Il

[T
\ 2.2

\ $2.9 (Silicone)
#4 [Stainless steel (SUS)]

QN
Opposing faces 7 thickness 2.4

M2.6 X 0.45\
M4 X 0.7
Toothed lock washer ¢8.5

Screw tightening face

Insulation tube (Transparent)

FT-L8Y

2,000
1,500 |

—(29) 4"

O D S| S =
$5.5 \ (¢4) protective tube $2.2

(Fluorine resin)

108
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FT-KV2

(Screw tightening range)

1,000

f+— 20 —»

]
gt a2 &F
L 1.5+ [‘ ‘

@---~ [2 ] } ——
T
3.5 Sensing
Beam axis | part (¢ 1.8) \(¢4) protective tube 41 $2.2
~—20—==10 1,000
‘ ~——26——
¢ 1 [Stainless
075 1 seel(SUS)] /  / \ \ﬁ \fﬁ
#0.75 fiber Opposing faces 5.5 thickness 1.8
core X 1 M3 X 0.5

Screw tightening face Toothed lock washer ¢6.5

FT-H35-M2S6

~—60 27

2,000
Heat & cold-resistant Ordinary temperature

specifications S S| Eg\!\@lpps

- 150 =|~—35———

$1.2 fiber core
bundle X 1 —| 5 |[+=—17—

@j ST | 00000 JT———

. N#22

4 2.1 [Stainless steel (SUS) [ $4[Stainless \ 2.9 [Stainless Insulation tube
#3 [Stainless steel (SUS)] steel (SUS)] \ _steel (SUS)] (Transparent)

M4 X 0.7 [Stainless steel (SUS)] Opposing faces 7 thickness 2.4 [Stainless steel (SUS)]

Toothed lock washer ¢8.5 [Stainless steel (SUS)]

FT-H13-FM2 == Free-cut

2,000
-12—+

T
ﬁ/E@@TOpposing faces 7
M4 X 0.7, thickness 2.4 6 2.2 (Fluorine resin

Toothed lock washer ¢8.5

—| |35 »‘3‘«13 ‘
\\

Screw tightening face

FT-V8Y

Beam axis mark (Fluorine resin)




DIMENSIONS (Unit: mm)

FX-D1/A1/M1

=i — e[y

Thru-beam type fibers
FT-6V

1,000
[~ 11~

M2.6 X 0.45// gﬂ@ [¢1._4=_E¢3_8 ]‘:
M4 X 0.7 (Fluorine resin) [Alluminum aIon]
‘Alluminum alloy Opposing faces 7 (AB061-T6)

[ ] thickness 3.2

(A6061-T6) - Mounting cap nut
Spring lock washer opposing faces 8

¢ 7.6 [Stainless steel (SUS)] Alluminum alloy
[ (AB061-T6) ]

—|3~—17 ‘

‘*10*‘

1 fiber
core X1

QSUNX

3 $3.8
* %172; $3.3 1'0(107214,‘ [Alluminum aIon]
(Fluorin resin) —={5.5|=11-~] (AB061-T6)
rone esh)

\E
41 fiber core /
Sundle X 1 M2.6 X 0.45,

M4 X 0.7

[Alluminum alloy] ‘Spring lock washer

IS

Opposing faces 7
thickness 3.2
[Stainless steel (SUS)]

=@ ny0/-%7,7 ¢ all PHOTOELECTRIC SENSORS

Mounting cap nut
opposing faces 8

[Alluminum alloy (A6061-T6)]
¢0.5 vent hole

(A6061-T6) 7.6 [Stainless steel (SUS)]

FX-13

Fiber Sensors

FX-11A

Amplifier Built-in Type
CX-RVM5/D100/ND300R CX-30 CX-20 Fz-10

EX-10

EX-20
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FX-DUALML [MGi!

FX-13

Fiber Sensors

FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

DIMENSIONS (Unit: mm)

Reflective type fibers — N@@W—\

FD-B8 == Free-cut FD-5
Details of Details of
sensing part sensing part
~— 15— 2,000 | 5 [«~—15—=] 500 |
—| |~—55 ‘ ‘ ‘ Beam-receiving part: —|5.5]— ‘ ‘ “*19‘-‘1
N ¢ 1 40.25 fiber core X 16
]

#1.5 fiber
core X 2 washer$11

Screw tightening f:

Beam-emitting part:
#1 fiber core X 1

posing faces 10 ;\ E
M6 X 0.75 chness 2

Screw tightening face \\Toothed lock washer ¢11

M6 X 0.75
m{k \ (¢7) protective tube $2.2X2
ace

Opposing faces 10 thickness 2

FD-FM2S

FD-FM2 =3 Free-cut FD-FM2S4 = Free-cut
Details of Details of
sensing part sensing part
90
Beam-receiving part: 3.5~ ’ 5[+=15 ‘ 2,000 ‘ 55 (FD-FM254: 40) +=—15—| 2,000 ‘
$0.25 fiber core X 16 . l >-5 0“bre2|:t§re?g"1o ‘ ‘——(75) —*‘

[ — — | ——3¢

, G /
435/ X $22X2 N $2.5[Stainless| £3: . E —
M6 >< 0.75, 41 fiber core X2\ steel (SUS)] | M6X0.75 h -
Opposing faces 10
thickness 2

Opposing faces 10 thickness 2 - -
Screw Screw tightening face
tightening face \ Toothed lock washer ¢11

Beam-emitting part:
¢ 1 fiber core X 1

Toothed lock washer ¢11

FD-N8 == Free-cut FD-N4 ==& Free-cut With attachment
Details of Details of
sensing part sensing part
on 2,000 2,000
15
- | _ |
$22X2 #4 $1X2
. . - y . . Opposing faces 7 thickness 2.4
$1 fiber X 2 Screw tightening face\ \ OPPosing faces 10 thickness 2 $0.5 fier X 2 Screw tightening face Toothed lock washer #8.5
Toothed lock washer ¢11
FD-T80 =2 Free-cut With attachment FD-T40 =2 Free-cut With attachment
Details of Details of
sensing part sensing part
—| |35 ~12 * 2,000 |
‘ . Ry -~ 27 12 2,000 |

$1 fiber core X2 L=

p:
"' Screw tightenin

g
@ face
M4 X 0.7 [Stainless steel (SUS)]
To

=

M3 X 0.5 [Stainless 0t
steel (SUS)] \ (#4) protective tube \LXZ

: core X2

(¢5) protective tupe \$1.3 X 2

Opposing faces 7
thickness 2.4

othed lock washer ¢8.5

Opposing faces 5.5 thickness 1.8
Screw tightening face \ Toothed lock washer ¢6.5

FD-S80 =2 Free-cut With attachment FD-NFM2 =2 Free-cut With attachment
Details of Details of
sensing part sensing part
-5

405 fiber | |«-35
core X 2

! N\$13X2
Screw tightening face (#4) protective tube

QSUNX

12 ‘ 2,000 i

M4 X 0.7/ \Opposing faces 7 thickness 2.4 i
Screw tightening face Toothed lock washer ¢8.5 p1X2

- [=2.7 ~—15 —=| 2,000 |
41 fiber core X 2 ‘7,‘
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DIMENSIONS (Unit: mm)

FX-D1/A1/M1

:m@@m—\

Reflective type fibers

FD-NFM2S
FD-NFM2S4 =5 Free-cut With attachment FD-SNFM2 =& Free-cut With attachment
Details of Details of
sensing part sensing part
90
‘(Fa'ul\lFNII]IZS4:4O)**12 | 2,000 ‘ o 2000 ‘
0.5fiber — (<35 |, Alowable . 5 i X 2 8 ,
(?ore N ' }10‘ ”?Qﬁ!,”eg OT 5 ‘ $0.5 fiber core ‘ ‘ ‘
(\/ DEEG@M [ =<
= $1.48[Stainless /* ¢2.5/
@ steel (SUS)] / /¢1X2 $2.5 [Stainless steel (SUS)[/ \$1X2
M4 X 0.7, Opposing faces 7 thickness 2.4

Screw tightening face | 1oothed lock washer ¢8.5

FD-W8 == Free-cut
Details of
sensing part
15—~ 2,000
55 ‘
Screw tightening face 1
Opposing faces 10 thickness 2 \ $2.2X2
61 fiber core X2 M6 X 0.75 Toothed lock washer ¢11
FD-WT8 =< Free-cut With attachment
Details of

sensing part

2,000 |

>
Screw tightening face

\ $1.3X2

¢1 fiber core X2 M4 X 0.7, Opposing faces 7 thickness 2.4
Toothed lock washer ¢8.5
FD-WT4 =2 Free-cut With attachment
Details of

sensing part

FD-WSG4 =2 Free-cut With attachment
Details of
sensing part
l«—15 |
Beam-receiving part: ! 2000 $1 ‘ Beam-
$0.265 fiber core X 9 7 — emitting
part

J L\ Screw tightening face
2.7

Beam-emittiné part:
$0.5 fiber core X 1

Beam-
receiving
#3 [Stainless steel (SUS)] \ ¢1.25  Part

QSUNX

FD-W44

=< Free-cut With attachment

Details of
sensing part

‘ 40 12+
Allowable

35

. bending L

10 ’- range .1 10 Ts

2,000 ‘

$1.48 [Stainless Steel (SUS)]
Screw tightening face

40.5 fiber core X 2

FD-WSS8 ==£ Free-cut With attachment
Details of
sensing part
—15 2,000 ‘
- |

*‘ rf 2.7

41 fiber core X 2\ Screw tightening face\¢3 [Stainless steel (SUS)] \ $1.3X2

EFD-WG4 =2 Free-cut With attachment
Details of
sensing part
[~—25 2,000 51
Beam-receiving part: 35 512~ I a— S;m;g
40.265 fiber core X 9 part
2 Beam-
Screw tightening face d receiving
Beam-emitting part: M3 X 0.5 ﬁpert
41 fiber core X1 M4 X 0.7,

Opposing faces 7 thickness 2.4
Toothed lock washer ¢8.5

FD-P80 =& Free-cut

Details of
sensing part

Beam-emitting
part: $0.265
fiber core X'16

2,000 ‘

) ]

1L ]

|
\(96547) protective 1ube\¢2.2 X2

Beam-receiving
part: ¢$0.265
fiber core X'16

Opposing faces 10 thickness 2
Toothed lock washer ¢11

Screw tightening face
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FX-DUALML [MGi!

FX-13
Fiber Sensors

FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

DIMENSIONS (Unit: mm)

Reflective type fibers

3-M3 X 0.5 thru-hole threads/ \«15az.5« 2T5 (g)

[ —

FD-P40 =& Free-cut With attachment
Details of
sensing part
B 12—~ 2,000 ‘
Beam-;_ei)celvmg p;l’; ‘
$0.25 fiber core
Screw tightening

face

M3 X 0.5
[Stainless steel (SUS)]

\ \(¢ 3.4) protective tube \ 51X 2

Opposing faces 5.5 thickness 1.8
6.5

Beam-emitting part:
$0.25 fiber core X 2

Toothed lock washer

FD-L4 = Free-cut With attachment
I
6 —
e — e
gy 2,000
T P13
18 : !
| < N$1x2
o 2-¢3  \(44) protective tube
FD-L42 ==£ Free-cut With attachment
2,000
19
<14

1+ “

[
15
@ AR/
Beam-emitting part //
Beam-receiving part

10  (¢3) protective tube
'

m‘¢

X
2 mounting holes $1X2
7.5~ 7= for M3 countersunk
head screw
3
+ T T
Details of
sensing part (Screw tightening range)
Beam-receiving part: 17 500
$0.125 fiber core X9 — 10 = [+—20—~] 100
( ) $4.5 +19.5—+|
(. $3.4 10 [~
- [-28 12 protective tube ‘=EDZD Beam-
] L ——— receiving
$22— T i side
Screw \M3><05 $1.6\$2.8 /316

tightening face

Beam-emitting part:
$0.265 fiber core X 1

Opposing faces 5.5 thickness 1.8
Toothed lock washer ¢6.5

FD-AFM2E = == Free-cut

Array fibe>2 core P!
(#0.265 X 32) 1»“ ‘«10.85

‘P 20 ‘ 2,000

| 5 |

‘ ‘ T (43) protective tube X 2
& 7 P

20 f 1%

| ‘

N2

\$2.2 X2

112

Details of

sensing part

B - ~—15 1,000 |
eam-receiving - Eae _

part: $0.25 «—20—=|=805%5 9.5

fiber core X 2 ‘«10»

Beam-emitting

= Jr—

¢4[Stain|ess\ﬁ E¢4 i;Z.Z

0.25
fber dorex 2 #15 [Stailess steel (SUS)]
steel (SUS)] (¢2.3) protective tube
FD-L41 ==£ Free-cut With attachment
«—21 2,000
3 -~
Y
24 16
E2NE
i
7k (¢3) protective tube \¢1 X2
Beam-emitting part
Beam-receiving part \ 2-mounting holes for M3 countersunk head screw
L * | Il
¥ ( — =
4
FD-G4 == Free-cut With attachment
Details of
sensing part

Beam-receiving
part: ¢0.265 fiber
core X 8

[~—25

5 ‘*lZ*‘

2,000
(¢5) protective tube ila Beam-
ﬁ receiving
7 side

Beam-emitting
part: 0.5
fiber core X 1

Screw tightening face

Beam-

emitting
i #1  side

Opposing faces 7 thickness 2.4

QSUNX

FD-AFM2  —.=

Toothed lock washer ¢8.5

Free-cut

2,000

(43) protective tube X 2

Ve
7
™~

Array fiber core l

($0.265 X 32)

3-M3 X 0.5 thru-hole threads

FD-R80  —¢

Details of
sensing part

$1 fiber core X 2

$1.5 X 2 [Stainless
steel (SUS)]

M6 X 0.75 /

(Die-cast zinc alloy) 5
Dy
13
K
!
2

Screw tightening face

R5 5»‘ ‘47204"

Free-cut

(46) protective tube
2,000

—
S e ——
=

Screw tightening face




DIMENSIONS (Unit: mm)

FX-D1/A1/M1

:m@@m—\

=5 Free-cut

Reflective type fibers
FD-V41

With attachment

Details of

sensing part
(Screw tightening range)

=15 | |

0.74[‘10 ¢13.Z ‘ 2,000 ‘

~| 28 | —
— -~ <

Beam axis i \—‘:'

Sensing part (#3.4) protective tube \ 41 X 2

¢ 3 [Stainless steel (SUS)]

L‘ ‘«0.8
o
1.1

¢1.5 [Stainless steel (SUS)]

FD-EN500S1

Details of
sensing part

15+=15

500 |
— 10 |+t Tonesgsﬁ«—wsj
45 ~—19
 —
——

$0.125 fiber core X 2

FD-SFM2SV2  —= Free-cut

Details of
sensing part

(Screw tightening range)

~—20 \ 15
| 7

2,000

0.8*‘k

=

L]
1.6 Sensing part \ 3 L 1
$2 [Stainless steel (SUS)] / ¢5 [Stainless steel (SUS)] \¢2.2 X2

& 405 [stainless T 22
M3 X 0.5 Opposing faces #1.6\$4\$2.2

Screw 5.5 thickness 1.8

tightening face Toothed lock washer 46.5
Details of
sensing part
Beam-receiving e o) } ‘
part: $0.5 fiber 20— 12 - 1,000 " o
core X 6 ~—(25)—=|=— 4.‘47

l—4.5 5)

2N i

) #2 [Stainl :@@: ]
@) s¢tee[l (g‘aseﬁs ET gb:'
M5 X 0.5 (Polyurethane) \&\ﬂ

fsaﬁ:rgw tightening Opposing faces 8 \ (Polyolefine)
thickness 2

Beam-emitting

- i Toothed lock
art: ¢ 0.5 fiber core X1 washer #10

FD-F4[]

FD-F9[] With attachment

=2 Free-cut

2-$3.2 mounting holes

(¢3.4) protective tube
$1X2

2,000
; (FD-FL: 5,000)

QSUNX

Details of

sensing part

g:grn-receiving 408 15-t<15 1,000 |

$0.125 fiber [S?é:ilﬂ('gass)] {10 =+t 20 69.5—~—30.5

core X9 ’_7194_

27 45
: 1T I

.
i)|=I

3 \¢2 $2.8
Opposing faces

\ﬁ--l_\
$1.6\g4\$2.2
5.5 thickness 1.8

Toothed lock washer ¢6.5

Beam-emitting
part: $0.265
fiber core X 1

M3 X0.5

Screw tightening
face

FD-F8Y ==£ Free-cut
1,000 1,000
Bending pro-'
(32)(hibiled range)+
8*‘*16—" ‘ T
| Iz S

‘;5 PR ]
(46) fluorine resin tube \¢2.2 X2

FD-H35-M2

Details of
sensing part Heat & cold- Ordinary
resistant temperature
Beam-receiving part: specifications  specifications
inside diameter $1.8 w131« 50 < S—— 2000 |
outside diameter 2.2 —[150 [~——30—==~60 = 5»\——;;5?;‘ Bean-

fiber core bundle X 1

—

5

receiv-
: 3

ing side

- 53 422
2 Beam-
==L TED: enmit-

4 [Stainless \ X
steel (SUS) ° - Insulation tube ig side
-emitti 45 [Stainless \ ¢3.8 [Stainless
Beam-emitting steel (SUS)]  \steel (SUS)] (Transparent)

part: 1.3 fiber
core bundle X1

Opposing faces ¢3 (Silicone)
10 thickness 2 [Stainless steel (SUS)]

Toothed lock washer ¢11 [Stainless steel (SUS)]
M6 X 0.75 [Stainless steel (SUS)]
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(72
(a'e
o
(72]
=
LLl
w
O

FX-D1/A1/M1 i

FX-13

Fiber Sensors

FX-11A

CX-RVMS5/D100/ND300R CX-30 CX-20 FZ-10
Amplifier Built-in Type

EX-10

EX-20

FX-D1/A1/M1

DIMENSIONS (Unit: mm)

[ —

Reflective type fibers

FD-H35-M2S6

Details of
sensing part

Heat & cold-resistant Ordinary temperature

¢1.8 fiber core specifications specmcatlons

bundle X 1 DY WD S P, S 2,000 ‘
(Emitting and) 5ol <17 —|150 30—==1=-60 = 5=

receiving .1 T {5 ( I=E 20—~

$2.8 [Stainless steel (SUS)]
44 [Stainless steel (SUS)] Insulation tube

438 [S ainless\ ¢ ; $10
steel (SUS)] -
45 [Stainless steel (SUS)]  #3 (Silicone)

(Transparent)

M6 X 0.75 [Stainless steel (SUS)]

Toothed lock washer

C Opposing faces 10 thickness 2
¢ 11 [Stainless steel (SUS)]

[Stainless steel (SUS)]

FD-H13-FM2 =22 Free-cut

Details of

sensing part

415 fiber core 5 |+—16—| 2,000
X2 47154‘ y

@

=7 $5f i 1
Screw tightening face $2.2X2
M6 X 0.75 (Fluorine resin)
Opposing faces 10 thickness 2
Toothed lock washer ¢11

114

QSUNX

Ordinary
temperature
speC|f|cat|ons

Details of Heat & cold
i eat & cold-
senSIng part resistant
. speuflcatlons
Beam-receiving part: EEREEE
inside diameter ¢1.1 ~—28
outside diameter ¢1.6 ™ _ee15.
fiber core bundle X 1 5‘ 15 ‘ ‘

Screw
tightening

s
face =

M6 X 0.75
Beam-emitting Toothed lock

part: $1.1 fiber
core bundle X 1 Washer ¢11

FD-6V

Details of
sensing part

Opposing faces 10
thickness 2

\ $4. 2 (Slllcone)

$2.9 (Silicone)

¢ 1 fiber core X 2

~ Mmex1/
Spring lock
washer $12.2 ¢ 1.4 (Fluorine resin)

1,000

[=11—~] ‘*10*‘

Mounting cap nut

opposing faces 8
[Aluminum alloy (A6061-T6)]

$3.8

Opposing faces 10 thickness 5

[Aluminum aIon]
(AB061-T6)




DIMENSIONS (Unit: mm)

FX-D1/A1/M1

FX-LE1 Expansion lens (Optional)

#4 Lens

Knurled surface
9.2

M2.6 X 0.45 internal

thread 3 deep
> $4.3

FX-SV1 Side-view lens (Optional)

—- 44
v F;od prism

Knurled surface

FV-BR1

Photo-terminal (For vacuum type fiber)

Mounting hole
-~ 36T f——=
Chamber wall or flange 0 a‘ 6 \5 -

14—
2 »‘

¢f.5 t0$6.0mm
Hole/p77—7t
% t M5 X 0.8 thread \
// [Aluminum alloy (A6061-T6)] // fO-ring M5 X 0.8 thread
T

Z) Opposing faces 8 thickness 3 oothed lock washer $10

FX-MR1 Pinpoint spot lens (Optional)

(Lff?es;tive dia.) Mounting drawing with FD-G4

¢3', %@E

‘——€=36t037—-

j 20.2
11 Note: In order to obtain a ¢0.5mm spot, it
l is necessary to keep ‘Z’, in the

TN M4 X 0.7 internal above figure, within the specified
»‘ #6 thread 6 deep range.
Material: Enclosure....... Aluminum (Black ALMITE)
Lens.... ..Glass
FX-MR3 Finest spot lens (Optional)
‘4715?‘ 4
5| 4|
- i

¢4
! Knurled \

Material: Enclosure....... Aluminum
(Black ALMITE)

M3 X 0.5 internal 45
thread 6 deep <t

Mounting drawing with FD-EG1

Notes: 1) In order to obtain a ¢0.3mm spot, it is necessary for ‘¢, in the
above figure, to be 28.5mm.
2) When inserting the fiber, insert it fully till it stops.

QSUNX

FX-LE2 Super-expansion lens (Optional)

~—22.2—~

—| $9 |—

5 |=—

1 —

(@)

ir
“‘y X 0.7 internal

thread 5 deep

FV-LE1 Expansion lens (For vacuum type fiber)

—— 9.2 —
— 6—]

~— 4]

I, —
| A

$3.6 lens

M2.6 X 0.45 internal
thread 3 deep

FT-J6

Fiber at atmospheric side (For vacuum type fiber)

Photo-terminal side Amplifier side

| 1,000
~——305—

‘ﬁzo.sf—

e—{ pr——
\g22\44 \g22

Mounting cap nut
opposing faces 8

[Brass (Nickel plated)]

«10*‘ \«11»‘

N 3.8

Brass
Nickel
plated

FX-MR2 Zoom lens (Optional)

7 —

—
¢z.1

M4 X 0.7 internal
thread 6 deep

Lens........... Glass
FX-MR5 Zoom lens (Optional)
U = =
5 lens
g5 lens LlO.SJ
|
[ N ‘ ]
33 203 § OR
il 8 5
"
T } 2-M3X 0.5
2.5—| I« I\thru-hole threads
7= M4 X 0.7 internal
3'35 r thread 6 deep
Material: Enclosure ...... PBT (Black) ——
Lens ... Glass £

NT-FX-MRS5 (exclusive nut) is attached.
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FX-D1/A1/M1

DIMENSIONS (Unit: mm)

MS-EX-3  Mounting bracket for FX-MR2 FTP-LIFDP-L1 " protective tube (Optional)
(Accessory with FX-MR2)

FTP-0J, FDP-NCJ

—
=
< L
<
= 15 15 — ~—¢15
Q P
E iy
| I |
——
. [
0‘2 "ﬂ%%m [Brass (C3604) (Nickel plated)] M8 X 1 thread
X o hd  hd M4 X 0.7 internal #4.5 spiral tube __[Brass (C3604) (Nickel plated)]
LL =5 ‘ 15 thread 5 deep [Stainless steel (SUS304)]
g 23—
(af; Material: Brass (Nickel plated)
 —
< 3
o
EI FB-1 Fiber bender (Optional)
FTP-NC]
L
o
A 15— —15 ~ g1l
N - =2
e
pANSNAN I N A
[Stainless steel (SUS303)] M6 X 0.75 thread
o M3 X 0.5 internal [Brass (C3604) (Nickel plated)]
D thread 5 deep ¢3.8 spiral tube
X [Stainless steel (SUS304)]
Q Material: PP (containing steel blade)
o . .
™ FX-CT1 Fiber cutter (Optional)
X Accessory with free-cut type fiber (except
O economy type), chemical-resistant type fiber FDP-]
(]
— % L ~—¢18
= [ 15 —| [—15 —|
S < 2
S = oy
a >
g m N | L
= =
o o
S E 48 |
[} [Brass (C3604) (Nickel plated)] $7 spiral tube
S ) [Stainless steel (SUS304)] \M10 X 1 thread
o < M6 X 0.75 internal [Brass (C3604) (Nickel plated)]
‘_.' Material: ABS thread 5 deep
X
L
Model No. Length L (mm)
FTP-500, FTP-N500, FDP-N500, FDP-500 500+18
8 FTP-1000, FTP-N1000, FDP-N1000, FDP-1000 1,000+ 18
< FTP-1500, FTP-N1500, FDP-N1500, FDP-1500 | 1,500 *19
LLl

QSUNX
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DIMENSIONS (Unit: mm)

FX-D1/A1/M1

FX-D1[] FX-A1[]
FX-M1[]

Amplifier

Assembly dimensions with attached amplifier mounting bracket

W=
Eg = —

The cable output section of
the plug-in connector type
sensor differs.

Display part

FX-D1[]

Output 1
operation indicator
(Orange)

j4 59 3.2
[
|k ¢4.2cable2mlong

Il l
E—; 8.6
T

i

Attached amplifier mounting
bracket (MS-DIN-2)

BE:

4 digit LCD

(with backlight) Jog switch

D&

1
2

s WE ~
] S ‘%j

Output 2
operation indicator
(Orange)

FX-A1[]

Stability indicator
(Green)

Operation indicator

Mode selection switch

Level indicators (Green)
Jog switch

(Orange)
10

m

FX-M1[]

Stability indicator (Green)

Operation indicator
(Orange)

Mode selection switch

Timer operation mode switch

Sensitivity level indicator

Sensitivity adjuster
(12-turn)

&9 ]

Operation mode switch

\ Frequency selection switch

MS-DIN-2 Amplifier mounting bracket
(Accessory for amplifier)
|e—21.6—»|
i<—164>
g5 5.2 [0 O S ' fo
) }—|‘—|ﬂ\ "
32 [« o] 52 32t
35
| -2
s Iy i
47454:2 & } Ql[ﬁa Jl !!ﬁ
2-43.2 holes
27—

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