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ABSTRACT

This thesis presents the fabrication of tin oxide thin film gas sensor. Tin oxide thin film gas
sensor is prepared from tin oxide sol-gel by spinning coating method that has angle velocity 3000
rpm on to silicon diaphragm substrate. Micro heater and resistance temperature detector (RTD)
was deposited from platinum source by dc-sputtering. Titanium will act to the binding layer
between platinum and silicon dioxide. From the study of working temperature in range 25-450
degree Celsius. The micro heater with thickness about 2500 angstrom will consume the least
power. At the thickness about 2500 angstrom, the RTD has ratio of resistance’s change per
temperature’s change about 0.0322 Ohm per degree Celsius. After anneal film, we studied film’s
crystalline properties by X-ray diffraction. We found out, that films were passed annealing
temperature 700 degree Celsius will have highest signal peak. From the scanning electron
microscopy, the thickness per 1 layer was about 500 angstrom. We ctched the pattern of tin oxide
film by plasma etching. Studied film’s electrical properties, such as type of carrier charge,
resistivity, carrier concentration and carrier mobility. From alcohol 10% responsibility, both films
have highest sensitivity and quickest recovery time at 300 degree Celsius. Pure tin oxide film has
sensitivity about 69 %, recovery time about 300 seconds. Dope Pt tin oxide film has sensitivity
about 74 %, recovery time 200 seconds. From CO 1000 ppm responsibility, both films have
highest sensitivity at 250 degree Celsius. 300 degree Celsius is their quickest recovery time at.
Pure tin oxide film have sensitivity about 10.12 %, recovery time about 250 seconds. Dope Pt tin

oxide film have sensitivity about 22.45 %, recovery time 200 seconds.
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a vV
p=—: L (Q.cm) 4.2)
nZ F
V, t
R, =-1.— (em’/C) 4.3)
I B
1 3
n=—0 (em”) (4.4)
qR,
u, =—14 (em'V's") (4.5)
ol
v, foefnd Iihsznaned 43 Volt
v, fnoindlWiszniegs 24 Volt
= ¢ a 4
t  feAnunuvesiduiueen laa cm
1 Aenszue Wiy mA
R, fomdulsziinieead em’/C
B Aeanuduaiuiiman Gauss
& ' -3
n AeANNMUILUNLTEINE cm
q fodszydidnaseu 1.6x10" Coulomb
L, AsmnnuAdeidveslszynve cm’/V-s
nnMsdam v, iag v, uazfuaouseg ldadnsaegasmnsei 4.1
M 4.1 maSeuisuadndsna iwihnswou ldenmsdaa v, uas v,
AWMU Ve P ¥is R, n, 4
e QO 3 15 3 2. -1 -l
(A) (mV) (82.cm) (mV) (cm'/C) x10"cem?) | (em'V's')
2000 1720 0.7795 1180 3933 1.59 5045
3000 1450 0.98571 1020 5100 1.22 5174
4000 1100 0.997 870 5800 1.07 5817
5000 820 0.929 660 5500 1.13 5920
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