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FIGARO Gas Sensors

Figaro Engineering Inc. is the
world’s leading gas sensor
manufacturer. Qur technical and
business expertise accumulated
aver the years have produced
the most innovative sensors for
the world market.

The Figaro Gas Sensor is a solid
-state sensor mainly composed
of sintered tin dioxide which
detects gases through an
increase in electrical
conductivity when the reducing
gases are adsorbed on the
sensor’'s surface.

The excellent stability and
performance of the sensor
provides unique features in gas
detection.

C-7241 = butano/propano TGS109.
C-7243 = monoxido de carbono TGS203.

Between 1968 and 1995, over 80
million Figaro Gas Sensors have
been used in all over the world.
During this period, the
application field of the Figaro
Gas Sensor has been expanded
from safety to health, control
systems and instrumentation
Various new applications have
been developed based on
Figarc Gas Sensors. These
applications include breath
ailcohol checkers, automatic
cooking controls in microwave
ovens, air quality/ventilation
control systems for homes and
automobiles, etc.

Based on our long and wide
experience of developing and

Gas Detection Mechanism

When the sensor is heated to a
high temperature, eg.

400° C, without the presence of
oxygen, free electrons flow
easily through the grain
boundaries of the tin dioxide
(SnOz.) particles.

In clean air, oxygen, which traps
free electrons by its electron
affinity, is absorbed on to the tin
dioxide particle surface forming
a potential barrier in the grain
boundaries. This potential
barrier {(eVs in air) restricts the
flow of electrons, causing the
electric resistance to increase
(Fig. 1-1).

When the sensor is exposed to
an atmosphere containing
reducing gases, eg. combustible
gases, CO, efc, the tin dioxide
surface adsorbs these gas
molecules and causes oxidation
(Fig. 1-2). This lowers the
potential barrier, allowing
electrons to flow more easily,
thereby reducing the electrical
resistance (Fig. 1-3).
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manufacturing gas sensors,
Figaro continues to expand the
field of detection.

Features

® Long life and good reliability

® High sensitivity

® Quick response

® High resistance to poisoning

@ Excellent durability and shock
proof

@[ arge output signal

@[ ow cost

The reaction between gases and
surface oxygen will vary
depending on the sensor
element's temperature and the
activity of sensor materials.
Figaro provides various sensors
which have different cross
sensitivities by selecting the
most suitable combinations of
sensor temperature and activity
of sensor materials.
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Field of applications

Category

Domestic field

Commercial and Industrial field

Combustible gases

®Gas alarms for homes,

® Gas detection systems for commercial buildings,

—Methane recreational vehicles, boats industrial plants, onshore and offshore gas and
—Propane oif platforms, petrochemicals
—Hydrogen ® Portable gas detectors
—Others
Toxic gases

—Carbon monoxide

—Ammonig

—Hydrogen
sulphide

®CO detectors for homes,
recreational vehicles, boats, |
combustion appliances
®Fire alarms

® CO monitaring systems for car parks
®Fire detection systems

® Ammonia leak dstection in refrigerators
®Ammonia detection for the agricuitural field
® Gas detection systems in industrial plants
® Portable detectors

Alcohol

®Breath alcohol checkers

® Breath alcohol checkers for professionals

Solvent vapour

®Solvent detection for factories, semiconductor
industry, dry cleaning industry

Halocarbon gases
{CFCs, HCFCs, etc)

® Halocarbon detection for refrigerators, air
conditioners, cleaning processes for electrical
components, atc

Odour detection
—Sulphide
—Amine

® Mouth odour checkers
® Odour detection in
refrigerators

@ Odour monitors for dentists
@ Odour measuring systems for the food industry

Others—Oxygen
—Carbon dioxide
—Humigity

® Oxygen monitors 4
®Indoor air quaiity control
® Air conditioner

®Oxygen detectors
® Carbon dioxide maniter
@ Office air conditicning

Control and

Instrumentation

@ VVentilation control, air
quality control (for air
purifiers, ventilation fans
and extractors)
for homes, buildings
and automobiles

® Automatic cooking
control for microwave
ovens. cooking
apptiances

® Combustion monitoring/
control systems for
heating applfiances

® Fermentation control

®Gas analyzers
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Product List

Table-1 Gas Sensors

C-7241 = butano/propano TGS109.
C-7243 = monoxido de carbono TGS203.

Application Model Typical detection faatures
range
Combustible gas TGS109 LP-gas ® 100V circuit voltage type
detection {Praopane, butane} ® Large output signai
500~10,000ppm
TGS109T Natural gas
500~10,000ppm
o] TGS813 General combustible | @ For various combustible gas detection
ol TGSs16 gases ®TGS816: Heat resistant type
500~10,000ppm
| TGSBA2 Methane @ Low sensitivity to interfering gases
. 500~10,000ppm
TGS821 Hydrogen @ High selectivity and sensitivity to hydrogen
2 50~1,000ppm
Toxic gas %{ TGs203 Carbon monoxide @ High sensitivity and selectivity to carbon monoxide |§
detection Y 50~1,000ppm e Microprocessor and hybrid IC available

(see Tabie-3)

| TGS825 Hydrogen sulphide @ High sensilivity to hydrogen sulphide
| 5~100ppm
TGS826 Ammonia ® High sensitivity to ammonia
30~300ppm
Solvent vapour 7GS822 Alcohol, toluene, ® High sensitivity to alcohoi and organic solvents
detection 1GS823 xylene, etc. TGS823 : Heat resistant type
50~5,000ppm
Halocarbon gas .| TGS830 R-113, R-22 @ High sensitivity to various CFCs, HCFCs
detection 100~3,000ppm @ High selectivity
TGS831 R-21, R-22 @ Quick response to R-21, R-22
100 ~3.000ppm
TGS832 R-134a, R-22 e High sensitivity to R-134a and R-22
100—~3,000ppm @ High selectivity
Odour detection TGSE50 Suiphur compounds | ®High sensitivity
01~10ppm @ Low power consumption
& For intermittent detection
TGS551 Alcohol odour
10~300ppm
TGS855 Sulphur compounds | @ High sensitivity to sulphur compounds
0.1~10ppm @ For continuous detection
Air quality control TGS800 Air contaminants @ Highly sensitive detection of contaminants in air
(Cigarette smoke, with microprocessors (see Tabie-3)
gasoline exhaust, ®Pre-calibrated sensor modules available
etc.) (see Table-2)
1~10ppm
Cooking control TG5880 Volatite gases and e Total gas detection in cooking process
TGSs8es1 water vapour from @ TGS881: Heat resistant type
food
TGS882 -;icohol vapour from | ® Alcchol Q;s-'éétectnon in cooking process
food
50—~5,000ppm
TGS883 Water vapour from & High sensitivity to water vapour in cooking
food process
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Sensor structure and configuration

There are three types of
sensor elements and six
different configurations
for Figaro Gas Sensors.

—Igtruﬂure

® 1-series (Fig. 2-1}
These sensors have
two coiled
electrodes made of
iridium/pailadium
alloy which are

Sintered Sn02

® 5-series (Fig. 2-2) :

@ 8-series (Fig. 2-3):

Thin film Sn02

These sensors have
miniaturized
elements. Two
electrodes and a thin
layer of tin dioxide
are formed onto an
insulated straight
wire heater by
coating.

Gold electrode
Alumina layer
Kanthal heater

Fig. 2-2: 5-series

Electrode
These sensors have a Lead wire

heater in an alumina tead e
ceramic tube and the
semiconductor
material is mounted

Elsctrode

Sintered SnOz

Pg-Ir alloy wire Heater coil
encapsulated inside (heater and electrode) on the tube with two Geramic tube
;Tsnfsntfrssdsgg?& Fig. 21 1-series Z,Z';fgd%gd Fig. 2-3: 8-series
both of these
electrodes are used
as a heater.
Configuration
Fig. No. | Sensor structure | Remarks Models
Fig. 3-1 1-series Standard type, resin base with mesh cover TGS109, TGS109T
Fig. 3-2 1-series With an active charcoal filter package TGS203
Fig. 3-3 S-series Miniaturized metal package TGS550, TGS551
Fig. 3-4 B-series Standard type, with resin base and package TGS813. TGSB42, TGS822, TGS800, TGSELS5
Fig. 3-5 8-series Heat resistant ceramic base with mesh cover | TGS816, TGS821, TGS823, TGS825, TGSE26.
TGS330. TGS831, TGS832
Fig. 3-6 8-series Resin/ceramic base with mesh cover T(GS880/TGSE81, TGS882, TGSE83

100-mesh SUS316
Stainlass steet
quaze (double)

Sensor element

;r" Nabls metal wirs
PR P base

Ni plated brass nng
Ni gin

[ 20mm-—n

Fig. 3-1

Noble metal wire (0 o clsate

Stainless steet
guaze {double}
Bensor element

Heater cail
~__Polyamide
resin base
Nrpin
fo—@ 17mm—w|
Fig. 3-4

¥ Stairless steel BSR2A (brass)
} guaza Ni plated Slainless steel
H quaze
£ T Metal/Alumina
E Actve 3 substrate
2 charcoal £ Sensor element
o
A plasic 7ol Palyamide
package i i resin base
x Fe-Ni alloy pin
@ 7.6mm
f—d 24.1Tmm—u
FigA 3-2 Fig. 3-3

Noble metal wre 100, mesh SUS31E

——23mm—s

Fig. 3-5

Noble metal wire 100 mesh SUS315
A Stairless sleel

Stainless sleet
guaze {double)

guaze (double]

Heater coil Sensor element

A sensar slament Heater carl
Ni plated
B Polyam
brass ring olyamide resin

of ceramic
Ceramic base

Kowar pin Nipin

g 19mm—»

Fig. 3-6

fe—3 19.5mm—s}

Ni plated brass ring
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Sensitivity characteristics

The sensitivity of the Figaro Gas Sensor is de-
fined by the relationship between gas concentra-
tion changes and the sensor resistance changes

Toxic gas detection

o YGS5203

Basic measuring circuits and circuit conditions

1-series T-series (TGS203 : cyclic temperature change operation)

and is based on a logarithmic function. i
High 0.80V Sensitivity charactenshcg of Figaro sensors are % 10 = i ‘ S0 S|
Heater shown in the following figures. &£ ——t
_ in these figures, the sensor resistance values (Rs) 2 Au’::—‘[ RS
it El i <> g is normalized by the sensor resistance (Ro) at g 1 : el M'f“e" -
M > RS v % Z:;L(')?N v 2 specified conditions for each model, and the Y- 3 :
© v 3 <85> "3 axis is indicated as sensor resistance ratio : Rs/ Ro. g f— ~N{Carbon manoxide.
g J S All the sensor characteristics in this catalogue E’ 01 L
=~ High 0.80V represent typical characteristics. : =
Low 0.25V The characteristics of each sensor may vary over F i 1 ‘
L v, a narrow defined range. ‘101‘0 100 1000 10000
Gas conceniration {ppm}
— — Ro:Rs at Carbon monoxide 100 ppm/air
Circuit conditions Circuit conditions
Circuit voltage (Ve)  : 100V AC or DG Circuit voltage (Ve) : 12V max. AC or DC Combustible gas detection
Heater voltage (Vi) : 1.0V AC or DC (TGS109) Heater voltage (Vn) : High 0.80V (60sec) AC or DC TGS109
1.1V AC or DC (TGS 109T) Low 0.25V (90sec) AC or DC T A ][ 173 ' ’T_qrss‘z?"'_‘[_r

Load resistance (R) : 4kQ

Load resistance (R.) : variable (Ps<15mw) o -F M1 T T
I .

|
;
T

8-series 5-serias

TGS TGS -’

|

Sensor resistance ratio [Rs/Ro}

3
vﬂ
= v 05 .
5 - - _ Hydrogen—
f k=3 = ! i |
v N o2 2 = | erogen Sphide
J 7} LS ———— R @y 01 L i iso-Bul [ ,,Lﬁ
a = Va E ; I ; 1
3 W 2 500 1000 5000 10000 - - )
=4 6 Gas concentration (ppm|

Gus concentration [ppm}
Ro:Rs at Hydrogen sulphide 50 ppm/air

<

Ro:Rs at iso-Butane 2000 ppm/air

W Power supply =
& y L3

ov

Circuit conditions
Circuit voltage (Vo) 24V max. AC or DC
Heater voltage (V) : 5.0V AC or DC

£
Load resistance (R, : variable (Ps<<15mw) 067V DC (TGS551) 2 g
Heat cleaning voitage (Vic) @ 067V DC* é = =
Depending on the sensor resistance (Rs) Heat cleaning time (Twc) . between 10 sec. and % E _“Aﬁ”vﬂ'ﬂm
changes, output voltage across the load resistance 5 min E g S ‘
(Va) changes. The relationship between Rs and Va,  Load resistance (R.) variable z 10kQ H K
is expressed by the following equation. *TGSS51 requires no heal cleaning. 4 }
Ro=Ver R o ’
Va, - N i i !
The Vi value changes in accardance with Rs " T 5000 o000 snn‘ ;‘u‘oo
changes. Rofs o ;:'.'of::ﬁo“go(zml/air Sos concaniraon [ppm)

CONSIDERACIONES.

Circuit conditions
Circuit voltage (Vc)
Heater voltage (Vy)

: 5.0V max. DC
: 0.55V DC (TGS550)

1, YG5813/816

5

At lever

Ra:Rs at Ammania 50 ppm/air

Este componente esta destinado para su uso por parte de profesionales, o usuarios con un nivel técnico o conocimientos suficientes, que les permita desarrollar por si mismos los proyectos o aplicaciones deseados. Por este motivo no se
facilitara asistencia técnica sobre problemas de implementacion del citado componente en las aplicaciones en las que sea empleado.
Para cualquier problema relativo al funcionamiento del producto (excluidos los problemas de aplicacion), péngase en contacto con nuestro departamento técnico. Fax 93 432 29 95.
Correo electrénico: sat@fadisel.com. La documentacion técnica de este producto responde a una transcripcion de la proporcionada por el fabricante.

Los productos de la familia "Componentes" de Cebek disponen de 1 ano de garantia a partir de la fecha de compra. Quedan excluidos el trato o manipulacién incorrectos.
Disponemos de mas productos que pueden interesarle, visitenos en: www.fadisel.com 6 solicite GRATUITAMENTE nuestro catalogo.
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