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In this dissertation, a systematic study involving the fabrication of thin film Sn01 gas
sensors by sol-gel technique had been carried out. The sol solutlon of SnO,. was prepared by
chemical synthesis process. Tin tetrachloride and sodium ethoxide were used as the fundamenta.l
reactants. The synthesis sol had been coated on the glass substrate by spin coating technique to
form thin films. The coated filmswerethen subjected to anneal at 550 °C for 1 hout'to"change
their structure to Sn0,. It was found that the thickness of SnO; films could be linearly controlled
by.varying the number of coatings. The thickness of each coating was about 350 A.

In order to analyze the gas sensing performance quantitatively, a novel gas measuring
without depending on the external circuil components such as remstanee The performnnce of
this proposed circuit had been compared with that of the conventlona.l cu'cult in both’ theotftlcal
and experiment aspects. The results indicated the convéntional measurmg circuit is not sultable
for calculating gas sensitivity in the case which a semiconductor 'gas “sensor under test has a
nonlinear /-V characteristic. For the proposed circuit, this nonlinear property 'did rIot cause any
problem in calculating sensitivity. Moreover, the gas sensing’ performancc of vanou.s gas
sensors could be compared quantitatively if the bias voltage of all gas sensors wefe set }te the

. a"-
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The characterization of the fabricating gas sensors had been perfomléd on a ﬂow
injection system combining with the proposed measuring circuit. - The sensmwty of gas sensor
had been found to be strongly dependent on the film thickness. The experiments showed that the
optimum thickness was about 1000 A. From the gas response tests to alcohol and amIﬂoma.
solutions, it 'was found that the unmodified SnO; gas sensor gave the lnghest sensitlvity lThe
addition of some modified substances such as CuSQq4, AgNO; and Au reduced the gas ee.nsitivxty
However, there was a tendency to increase sensitivity by addmg FeCl; By usmg the powet law

-model to analyze the change of sensitivity with sample concentrauon, 1t ‘was, found ﬂ;at the
unmodified SnO; gas sensor could be used to detect alcohol and nmmoma m the range bf tU 08 -
10 and 0.05 - 10 % by volume respectively. The optlmum operatmg temperature was Z'SO”C for

‘ i

U\
,.'
fl
?i
|
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alcohol detection and 350°C ammonia detection. ST e e e
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&, Permittivity in free space 8.854 x 10" Fm™

k Boltzmann constant 1.381 x 102 JK!

q eclementary charge 1.602 x 10°C
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£ Dielectric constant

] Surface coverage =

c Conductivity

¢ Work function

a Non-linear coefficient

T Time constant

C Capacitance

Cs Sensor capacitance

d Density

D QGrain diameter



Rs

Sav

k

Via

Vs

Symbols (continued)

Estimated grain size
Energy

Conduction band edge
Fermi energy level
Valence band edge
Conductance

Current

Reverse saturation current
Electron concentration
Acceptor concentration
Donor concentration
Surface charge density
Hole concentration
Pressure

Resistance

Sensor resistance
Sensitivity

Specific surface area
Absolute temperature
Recovery time
Potential

Voltage source
Contact potential
Voltage across gas sensor

Thickness of space-charge layer

XX



	Cover (Thai)�������������������
	Cover (English)����������������������
	Accepted���������������
	Abstract (English)�������������������������
	Abstract (Thai)����������������������
	Acknowledgements�����������������������
	Contents���������������
	Abbreviations��������������������

