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FA/FU SeriesFiber optic sensors
Carlo Gavazzi offers complete fiber optic sensor range that 
includes the amplifier, myriads of different fiber units, namely 
the plastic, glass, array, fork, side beam and many other 
specific usage fiber units as well as different lenses.

The plastic fiber units come with the over-molding protection 
for better fiber curvature and bending. Available in different 
diameters, they can detect objects as small as Ø0.03. More-
over, the glass fiber is protected by a stainless steel sheath 
that can be used in applications with high temperatures up 
to 250° Celcius.

Coupled together with the robust and user friendly fiber op-
tic amplifier, many applications requiring precision detection 
can now be satisfied.

Complete fiber optic sensor range

Robust and user-friendly amplifier
The multifunction amplifier can be easily configured and 
comes with two displays, adjustable signal threshold, re-
sponse time, time delay, NO/NC output and many other 
features.

Large variety of types 
Many different types of fiber units to choose from to satisfy 
different application needs, for instance plastic, glass, array, 
fork, side-beam and tube.

Different sensing ranges and detectable object size
By using different fiber units and adjusting the fiber ampli-
fier, different sensing distances and detection of the small-
est detectable object can be achieved. Objects as small as  
Ø 0.03 can be detected.

Different fiber unit head size and orientation for 
different mounting needs
Different head sizes, M6, M4 and M3 with straight or  
angled version to cater for different mounting needs.  

Optional sleeve for more convenient mounting at space-re-
stricted applications.

Overmoulding protection
The fiber units are designed with overmoulding protection for 
better fiber-curvature and bending protection.

High operating temperature
Equipped with a stainless steel sheath, the glass fiber units 
can operate in temperatures of up to 250° Celcius, and the 
plastic fiber units can operate in temperatures of up to 70° 
Celcius.

Approvals
CE (EN60947-5-2)
cULus (UL508)
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Applications
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Semiconductor

• Detecting PCB boards
• Detecting tiny electronic components

Material handling

• Detecting items on the conveyor
• Detecting items in the feeder bowl

Packaging & wrapping

• Detecting bottles and caps
• Detecting boxes

Textile

• Detecting thread in textile machines

Paper mill and printing

• Detecting paper thickness
• Paper alignment in the printing machine



FA1 – Fiber optic amplifier

Robust, flexible and user-friendly 
fiber optic amplifier. Comes with a 
2 x 4 digits LED display to show the 
signal level and threshold. 

Features

• 2 x 4 digits displays for threshold and signal level
• Easy adjustment via a 3-way adjustment switch
• Adjustable response time: 200,500,1000 and 5000μS
• ON, OFF, ON one shot, OFF one shot delay timer
• 100mA NPN or PNP output 
• Light ON or dark ON output

FA1 is equipped with a 3-way adjust-
ment switch to adjust sensitivity, differ-
ent response time and time delay func-
tions.

The sensor output is either NPN or PNP 
and can be selected to be light ON or 
dark ON.

FA/FU SeriesFiber optic sensors
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Red: signal level

Output indicator

Green: threshold

L.on/D.on switch
Operation panel
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Mode switch

Adjustment switch / Push down confirm button

Operating voltage 12 - 24 VDC

Operating frequency Max. 2.5 kHz

Response time Selectable 200, 500, 1000, 5000 µS

Output 100 mA, NPN or PNP, Light ON/dark ON selectable

Light source Red LED 660 nM

Operating temperature 0 to +60°C

Housing material ABS

Connection cable PVC, black 2m, 3 wires

Degree of protection IP40

Protection Short circuit, reverse polarity, transients

Dimension 10 x 33 x 80 mm

Approvals

NPN 
Light ON or dark ON swicthing

PNP 
Light ON or dark ON swicthing

FA1-N FA1-P

Technical data

Type selection



FUR-FUT - Fiber optic units

The plastic fiber units come with overmoulding protection for better 
fiber-unit curvature and bending protection.

 

Many varieties to choose from to suit different application needs
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Plastic fiber unit

Angled glass fiber unit

Fork fiber unit

Angled plastic fiber unit

Reflective array fiber unit

Side beam fiber unitt

Glass fiber unit

Through-beam array fiber unit

Tube fiber unit



FUR FUT – Plastic fiber units

FA/FU SeriesFiber optic sensors
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Reflective types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. bend 
radius 

Dimensions (mm)** Weight (g) Ordering key

Ø1.0 x 2 90 Ø0.50 R25

M6

38

FURO6-20
FURO6-20/S10
FURO6-20/S20
FURO6-20/S40
FURO6-20/S90

Ø1.0 x 2 60 Ø0.50 R25 30 FURO6-20/A

Ø1.0 x 2 100 Ø0.50 R25 38 FURO6-20/E***

Ø1.0 x 1, 
Ø0.265 x 16 90 Ø0.50 R25 38

FURC6-20
FURC6-20/S10
FURC6-20/S20
FURC6-20/S40
FURC6-20/S90

Ø0.5 x 1, 
Ø0.25 x 10 40 Ø0.05 R15 25

FURC4-20
FURC4-20/S10
FURC4-20/S20
FURC4-20/S40
FURC4-20/S90

Ø0.5 x 1, 
Ø0.25 x 10 20 Ø0.05 R15 30 FURC4-20/A

Ø0.5 x 1, 
Ø0.25 x 10 40 Ø0.05 R15 25

FURC3-20
FURC3-20/S10
FURC3-20/S20
FURC3-20/S40
FURC3-20/S90

Ø0.5 x 1, 
Ø0.25 x 10 20 Ø0.05 R15 29 FURC3-20/A

Ø0.5 x 2 20 Ø0.10 R15 25

FURD4-20
FURD4-20/S10
FURD4-20/S20
FURD4-20/S40
FURD4-20/S90

Ø0.5 x 2 20 Ø0.10 R15 20 FURD4-20/A



FUR FUT – Plastic fiber units
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Reflective types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. bend 
radius 

Dimensions (mm)** Weight (g) Ordering key

Ø0.5 x 2 30 Ø0.10 R15 25 FURD4-20/E***

Ø0.5 x 2 20 Ø0.10 R15 24

FURD3-20
FURD3-20/S10
FURD3-20/S20
FURD3-20/S40
FURD3-20/S90

Ø0.5 x 2 20 Ø0.10 R15 20 FURD3-20/A

Ø0.5 x 2 30 Ø0.10 R15 24 FURD3-20/E***

Ø0.25 x 2 7 Ø0.05 R10 16

FURA4-20
FURA4-20/S10
FURA4-20/S20
FURA4-20/S40
FURA4-20/S90

Ø0.25 x 2 5 Ø0.05 R10 21 FURA4-20/A

Ø0.25 x 2 7 Ø0.05 R10 16

FURA3-20
FURA3-20/S10
FURA3-20/S20
FURA3-20/S40
FURA3-20/S90

Ø0.25 x 2 5 Ø0.05 R10 20 FURA3-20/A

Through-beam types

Ø1.0 440 Ø0.50 R25 38

FUTO4-20
FUTO4-20/S10
FUTO4-20/S20
FUTO4-20/S40
FUTO4-20/S90

Ø1.0 300 Ø0.50 R25 28 FUTO4-20/A

Ø1.0 490 Ø0.50 R25 38 FUTO4-20/E***



FUR FUT – Plastic fiber units

FA/FU SeriesFiber optic sensors
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Through-Beam types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. bend 
radius 

Dimensions (mm)** Weight (g) Ordering key

Ø1.0 440 Ø0.50 R25 36

FUTO3-20
FUTO3-20/S10
FUTO3-20/S20
FUTO3-20/S40
FUTO3-20/S90

Ø1.0 300 Ø0.50 R15 28 FUTO3-20/A

Ø1.0 490 Ø0.50 R25 36 FUTO3-20/E***

Ø0.5 160 Ø0.05 R15 28

FUTD4-20
FUTD4-20/S10
FUTD4-20/S20
FUTD4-20/S40
FUTD4-20/S90

Ø0.5 130 Ø0.05 R15 20 FUTD4-20/A

Ø0.5 180 Ø0.05 R15 28 FUTD4-20/E

Ø0.5 160 Ø0.05 R15 28

FUTD3-20
FUTD3-20/S10
FUTD3-20/S20
FUTD3-20/S40
FUTD3-20/S90

Ø0.5 130 Ø0.05 R15 20 FUTD3-20/A

Ø0.5 180 Ø0.05 R25 28 FUTD3-20/E

Ø0.25 30 Ø0.03 R10 20

FUTA4-20
FUTA4-20/S10
FUTA4-20/S20
FUTA4-20/S40
FUTA4-20/S90
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FUR FUT – Plastic fiber units

Through-Beam types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. 
bend 
radius 

Dimensions (mm)** Weight (g) Ordering key

Ø0.25 20 Ø0.03 R10 25 FUTA4-20/A

Ø0.25 30 Ø0.03 R10 20

FUTA3-20
FUTA3-20/S10
FUTA3-20/S20
FUTA3-20/S40
FUTA3-20/S90

Ø0.25 20 Ø0.03 R10 24 FUTA3-20/A

Ø0.5 160 Ø0.05 R15 25

FUTS4-20
FUTS4-20/S10
FUTS4-20/S20
FUTS4-20/S40
FUTS4-20/S90

Ø0.5 130 Ø0.05 R15 30 FUTS4-20/A

Ø0.5 180 Ø0.05 R15 25 FUTS4-20/E

Ø0.5 160 Ø0.05 R15 25

FUTS3-20
FUTS3-20/S10
FUTS3-20/S20
FUTS3-20/S40
FUTS3-20/S90

Ø0.5 130 Ø0.05 R15 29 FUTS3-20/A

Ø0.5 180 Ø0.05 R15 25 FUTS3-20/E

*note 1 	 :	Detection distance in the table is based on FA1 amplifier with setting; response time at 5000µS and threshold 	
		  value at 27 (max setting).
**note 2	 :	Dimensional drawing shown here is for the standard version (without sleeve).



FUR FUT – Array plastic fiber units

FA/FU SeriesFiber optic sensors
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Reflective types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. 
bend 
radius 

Dimensions (mm)** Detection 
head 
material

Weight 
(g) 

Ordering key

Ø0.25x10/
Ø0.25x10 100 Ø0.30 R15 Stainless 

steel 20 FUR-FARR10-20

Ø0.265x16/
Ø0.265x16 100 Ø1.00 R5 ABS 20 FUR-FARR25-20

Ø0.25x10/
Ø0.25x10 100 Ø0.30 R15 Stainless 

steel 20 FUR-SARR10-20

Ø0.265x16/
Ø0.265x16 100 Ø1.00 R5

Ni 
plated 
Cu

44 FUR-SARR20-20

Ø0.265x16/
Ø0.265x16 100 Ø1.50 R5 ABS 25 FUR-SARR38-20

Ø0.265x16/
Ø0.265x16 100 Ø2.50 R5 ABS 40 FUR-SARR55-20

Ø0.5 50 Ø1.00 R15 Stainless 
steel 30 FUR-SBEAM15-20

Ø0.5 3 Water R15 ABS 9 FUR-TUBE26-20



FUR FUT – Array plastic fiber units
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Through-beam types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. 
bend 
radius 

Dimensions (mm)** Detection 
head 
material

Weight 
(g) 

Ordering key

Ø0.265x16 350 Ø0.30 R25 Stainless 
steel 26 FUT-FARR10-20

Ø0.265x32 350 Ø1.00 R5 ABS 48 FUT-FARR25-20

Ø0.265x16 350 Ø0.30 R25 Stainless 
steel 26 FUT-SARR10-20

Ø0.265x32 350 Ø1.50 R60 ABS 34 FUT-SARR38-20

Ø0.265x32 350 Ø2.50 R60 ABS 76 FUT-SARR55-20

Ø0.265x16 10 Ø0.50 R5 ABS 20 FUT-
FORK1032-20

Ø0.25 5 Ø0.50 R5 ABS 26 FUT-
FORK0540-20



FUR FUT – Array plastic fiber units

FUR – Tube26-20

FA/FU SeriesFiber optic sensors
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Through-beam types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. 
bend 
radius 

Dimensions (mm)** Detection 
head 
material

Weight 
(g) 

Ordering key

Ø0.25 10 Ø0.50 R5 ABS 26 FUT-FORK1031-20

Ø1.0 450 Ø0.50 R25 Stainless 
steel 34 FUT-SBEAM30-20

Ø0.5 350 Ø0.50 R15 Stainless 
steel 25 FUT-SBEAM15-20

Based on the theory of refraction, 
this fiber unit can easily be fixed on 
a tube to detect the liquid level inside 
the tube. 

The fiber unit is light-weight, easy to 
install and can be attached at a tube 
from Ø6 to 26mm with a tubewall 
thickness less than 3mm.
*opaque white liquid is excluded

note*: Due to design and engineering limitations, not every model of array fiber unit comes with the overmoulding protection. 
Please refer to the dimensional drawings.



FUGR FUGT – Glass-fiber units
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Reflective types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. 
bend 
radius 

Dimensions (mm) Weight (g) Ordering key

Ø1.6 120 Ø2.0 R23 62 FUGR3-10

Ø1.6 120 Ø2.0 R23 90 FUGR3-20

Ø1.6 120 Ø2.0 R23 62 FUGR4-10

Ø1.6 120 Ø2.0 R23 90 FUGR4-20

Ø1.6 120 Ø2.0 R23 66 FUGR6-10

Ø1.6 120 Ø2.0 R23 100 FUGR6-20

Ø1.6 100 Ø2.0 R24 75 FUGR6-10/A

Ø1.6 100 Ø2.0 R24 92 FUGR6-20/A



FUGR FUGT – Glass-fiber units

FA/FU SeriesFiber optic sensors
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Through-Beam types
Inner diameter Max.  

detection 
distance 
(mm)*

Smallest 
detectable 
object 

Min. 
bend 
radius 

Dimensions (mm) Weight (g) Ordering key

Ø1.0 800 Ø1.0 R23 70 FUGT3-10

Ø1.0 800 Ø1.0 R23 88 FUGT3-20

Ø1.0 800 Ø1.0 R23 70 FUGT4-10

Ø1.0 800 Ø1.0 R23 88 FUGT4-20

Ø1.0 700 Ø1.0 R24 75 FUGT4-10/A

Ø1.0 700 Ø1.0 R24 92 FUGT4-20/A



Complete fiber optic sensor range

Accessories – Plastic fiber units
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FU-Cutter 1. 	Cutter is not included. Sold separately.
2. 	The FU-Cutter can also be used as a fiber-unit sleeve 	
	 bender.

Sleeve bender

Lenses
Part No Description Usage Dimensions (mm) Suitable to be 

used with

FUT-M4LENS
Through-
beam M4 
fiber lens

Attaching this 
lens to the trans-
mitter fiber and 
to the receiver 
fiber will in-
crease the scan-
ning distance 4 
times.

FUTO4-20
FUTO4-20/A
FUTO4-20/E
FUTD4-20
FUTD4-20A
FUTD4-20/E
FUTA4-20/A
FUTA4-20
FUTS4-20
FUTS4-20/A
FUTS4-20/E

FUT-M4SLENS

Through-
beam M4 
fiber side 
lens

The axial 
fiber unit can 
be changed to 
a radial type 
by attaching 
this unit to the 
light emitter or 
receiver of the 
fiber unit.

FUTO4-20
FUTO4-20/A
FUTO4-20/E
FUTD4-20
FUTD4-20A
FUTD4-20/E
FUTA4-20/A
FUTA4-20
FUTS4-20
FUTS4-20/A
FUTS4-20/E

FUR-M3LENS-2 Reflective M3 
fiber lens

The optical 
signal will con-
verge into a 0.5 
mm dia. spot, 
provided the 
lens is attached 
to the fiber at 
a distance of 8 
mm.

FURC3-20 
FURC3-20/A
FURA3-20
FURA3-20/A
FURD3-20
FURD3-20/A
FURD3-20/E

FUR-M3LENS-1 Reflective M3 
fiber lens

The optical 
signal will 
converge into a 
2 mm dia. spot, 
provided the 
lens is attached 
to the fiber at 
a distance of 8 
mm.

FURC3-20 
FURC3-20/A
FURA3-20
FURA3-20/A
FURD3-20
FURD3-20/A
FURD3-20/E

FUR-M4LENS Reflective M4 
fiber lens

The optical 
signal will con-
verge into a 0.7 
mm dia. spot, 
provided the 
lens is attached 
to the fiber at a 
distance of 10 
mm.

FURD4-20
FURD4-20/A
FURD4-20/E
FURA4-20/A
FURA4-20
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www.gavazziautomation.com

Printed on 100% recycled paper  
produced using 

post consumer de-inked waste.

HEADQUARTERS
Carlo Gavazzi Automation SpA
Via Milano, 13
I-20020 - Lainate (MI) - ITALY
Tel:	 +39 02 931 761 
info@gavazziautomation.com

OUR COMPETENCE CENTRES AND PRODUCTION SITES
DENMARK 
Carlo Gavazzi Industri A/S
Hadsten

CHINA 
Carlo Gavazzi Automation (Kunshan) Co., Ltd.
Kunshan

ITALY 
Carlo Gavazzi Controls SpA
Belluno

MALTA 
Carlo Gavazzi Ltd
Zejtun

LITHUANIA 
Uab Carlo Gavazzi Industri Kaunas
Kaunas

OUR SALES NETWORK IN EUROPE
AUSTRIA
Carlo Gavazzi GmbH
Ketzergasse 374,
A-1230 Wien
Tel:	 +43 1 888 4112
Fax:	+43 1 889 10 53
office@carlogavazzi.at

BELGIUM
Carlo Gavazzi NV/SA
Mechelsesteenweg 311,
B-1800 Vilvoorde
Tel:	 +32 2 257 4120
Fax:	+32 2 257 41 25
sales@carlogavazzi.be

DENMARK
Carlo Gavazzi Handel A/S
Over Hadstenvej 40,
DK-8370 Hadsten
Tel:	 +45 89 60 6100
Fax:	+45 86 98 15 30
handel@gavazzi.dk

FINLAND
Carlo Gavazzi OY AB
Petaksentie 2-4,
FI-00661 Helsinki
Tel:	 +358 9 756 2000
Fax:	+358 9 756 20010
myynti@gavazzi.fi

ITALY
Carlo Gavazzi SpA
Via Milano 13,
I-20020 Lainate
Tel:	 +39 02 931 761
Fax:	+39 02 931 763 01
info@gavazziacbu.it

NETHERLANDS 
Carlo Gavazzi BV
Wijkermeerweg 23,
NL-1948 NT Beverwijk
Tel:	 +31 251 22 9345
Fax:	+31 251 22 60 55
info@carlogavazzi.nl

NORWAY 
Carlo Gavazzi AS
Melkeveien 13,
N-3919 Porsgrunn
Tel:	 +47 35 93 0800
Fax:	+47 35 93 08 01
post@gavazzi.no

PORTUGAL 
Carlo Gavazzi Lda
Rua dos Jerónimos 38-B,
P-1400-212 Lisboa
Tel:	 +351 21 361 7060
Fax:	+351 21 362 13 73
carlogavazzi@carlogavazzi.pt

FRANCE
Carlo Gavazzi Sarl
Zac de Paris Nord II, 69, rue de la Belle Etoile,
F-95956 Roissy CDG Cedex
Tel:	 +33 1 49 38 98 60
Fax:	+33 1 48 63 27 43
french.team@carlogavazzi.fr

GERMANY
Carlo Gavazzi GmbH
Pfnorstr. 10-14
D-64293 Darmstadt
Tel:	 +49 6151 81000
Fax:	+49 6151 81 00 40
info@gavazzi.de

GREAT BRITAIN
Carlo Gavazzi UK Ltd
4.4 Frimley Business Park,
Frimley, Camberley, Surrey GU16 7SG
Tel:	 +44 1 276 854 110
Fax:	+44 1 276 682 140
sales@carlogavazzi.co.uk

SPAIN 
Carlo Gavazzi SA
Avda. Iparraguirre, 80-82,
E-48940 Leioa (Bizkaia)
Tel:	 +34 94 480 4037
Fax: +34 94 431 6081
gavazzi@gavazzi.es

SWEDEN 
Carlo Gavazzi AB
V:a Kyrkogatan 1,
S-652 24 Karlstad
Tel:	 +46 54 85 1125
Fax:	+46 54 85 11 77
info@carlogavazzi.se

SWITZERLAND 
Carlo Gavazzi AG
Verkauf Schweiz/Vente Suisse
Sumpfstrasse 3,
CH-6312 Steinhausen
Tel:	 +41 41 747 4535
Fax:	+41 41 740 45 40
info@carlogavazzi.ch

OUR SALES NETWORK IN THE AMERICAS
USA 
Carlo Gavazzi Inc.
750 Hastings Lane,
Buffalo Grove, IL 60089, USA
Tel:	 +1 847 465 6100
Fax:	+1 847 465 7373
sales@carlogavazzi.com

MEXICO 
Carlo Gavazzi Mexico S.A. de C.V.
Calle La Montaña no. 28, Fracc. Los Pastores
Naucalpan de Juárez, EDOMEX CP 53340
Tel & Fax: +52.55.5373.7042
mexicosales@carlogavazzi.com

CANADA 
Carlo Gavazzi Inc.
2660 Meadowvale Boulevard,
Mississauga, ON L5N 6M6, Canada
Tel:	 +1 905 542 0979
Fax:	+1 905 542 22 48
gavazzi@carlogavazzi.com

BRAZIL 
Carlo Gavazzi Automação Ltda.Av. 
Francisco Matarazzo, 1752
Conj 2108 - Barra Funda - São Paulo/SP
Tel:	 +55 11 3052 0832
Fax:	+55 11 3057 1753
info@carlogavazzi.com.br

OUR SALES NETWORK IN ASIA AND PACIFIC
SINGAPORE 
Carlo Gavazzi Automation Singapore Pte. Ltd.
61 Tai Seng Avenue #05-06
Print Media Hub @ Paya Lebar iPark
Singapore 534167
Tel: +65 67 466 990
Fax: +65 67 461 980
info@carlogavazzi.com.sg

CHINA 
Carlo Gavazzi Automation
(China) Co. Ltd.
Unit 2308, 23/F.,
News Building, Block 1,1002
Middle Shennan Zhong Road,
Shenzhen, China
Tel:	 +86 755 83699500
Fax:	+86 755 83699300
sales@carlogavazzi.cn

MALAYSIA 
Carlo Gavazzi Automation (M) SDN. BHD.
D12-06-G, Block D12,
Pusat Perdagangan Dana 1,
Jalan PJU 1A/46, 47301 Petaling Jaya,
Selangor, Malaysia.
Tel:	 +60 3 7842 7299
Fax:	+60 3 7842 7399
sales@gavazzi-asia.com

HONG KONG 
Carlo Gavazzi Automation 
Hong Kong Ltd.
Unit 3 12/F Crown Industrial Bldg.,
106 How Ming St., Kwun Tong,
Kowloon, Hong Kong
Tel:	 +852 23041228
Fax:	+852 23443689


