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Chcmically (conductometrically)

sensitive
layer  Transducer (potentiometrically)
(amperometrically) 1
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S é output, 2() (measurand)
input
O
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X+M < (X.M)
Ky
M X
1 (selectivity) 2
(cross-
MOSFET sensitivity) @
(silicon-on-
insulator, SOI)
(< 50 mw) 300 °C (filter)
(portable) (molecular shape recognition)
(catalyst)
(dope) Pd Pt Rh
1
X M ki
K,
(enthalpy) (reliability)
(long-term drift)
(colorimet- (aging)
rically)
Principle Measurand Typica sensor 1
Conductometric Resistance/conductance | Tin oxide gas sensor
Potentiometric Voltage/lem.f. lon selective FET for pH
Capacitive Capacitance/charge Polymeric humidity sensor
Amperometric Current Electrochemical cell
Calorimetric Heat/temperature Pellistor gas sensor
Gravimetric Mass Piezoelectric or SAW sensors
Optical Path |ength/absorption In fra-red detector for methane gas
Resonant Frequency Surface plasmon
Fluorescent Intensity Fibre-optic
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Active materia Examples Sensing principles | Measurands 2.
Thin oxide layer SnO,, ZnO Surface conductance | Combustible gases
Thin porousoxide | SnO,, ZnO, TiO, | Bulk conductance Combustible gases
layers
Catalytic metals Pb-TiO,, Pd-MOS, | Surface potential H,, CO
Pb-MOSFET Threshold voltage | H,, NH;, CO
lon-selective AgCl, AgBr Electrochemical CL, Br
devices potential
Catalytic coating ThO,/AlLO, Heat of combustion | H,, CH,
Organic films Substituted Bulk conductance NO,
phthal ocyanines
Langmuir-Blodgett | Steric acid Piezoelectric/SAW | Variouspolar
films molecules
Conducting Poly (pyrrole) Bulk conductance | Polar compounds,
polymers /mass NH,
G,
nl nll
n//
A¢, =In[ 1+ —
% ( n’ )
1.
(chemoresis- K,
tor) 2 AG < E[x]
(organic crystal) Kk [X]
(conducting polymer) r 05 1
Sno,

1953 Brattan  Bradeen
Zn0 Tio, Sno,
n-type
Sno,
n/
G o,
G=G, exp(&)
kT
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Model Category Measurand Range (ppm) 3.
TGS 815 Combustible gases Methane 500 to 10,000 Taguchi SnO,
TGS 821 Combustible gases Hydrogen 50to 1,000
TGS 824 Toxic gases Ammonia 30to 300
TGS 825 Toxic gases Hydrogen sulphide | 5to 100
TGS 822 Organic solvents Alcohal, toluene 50 to 500
TGS 830 CFCs R-113, R-22 100 to 3,000
TGS 800 Air quality Cigarette smoke <10
TGS 550 Odour Sulphur compounds | 0.1to 10
@) Electrode : () .
: Lead wire Lead wire,__ '
Lead wire ~ Vi -
X 100 um
/{,«- " Electrode e ]
; o ~ Gold electrode
Heater coil |  Sintered SnO, " Alumina layer 3
Ceramic tube Kanthal heater Taguchi SnO,
(k/k) G
Sno,
( 250 350 °C)
pellistor
1970 Figaro Pelistor 1970 EEV
Sno, Taguchi Pd Pt
Sno, 3) AlLO; Pt
ppm
(~1wW) Pt
3 Taguchi (Wheatstone bridge)
4 Taguchi 1000 ppm Pt
5
pellistor Pellistor
2. (temperature coefficient of resistance, TCR)
6 silicon pellistor  H,
AE AT 6(0) pellistor
AT = —-AE (4) (lower explosion limit, LEL) (higher
G, explosion limit, HEL)
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4. MOSFET
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(gate) MOSFET
MOSFET @
MOSFETs
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5. CMOS
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