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Abstract

Thin film SnO: Gas Sensor was fabricated by electron-beam evaporation system and the target
made by general firing method for the purpose of detecting gas components in air, especially
methane gas. SnO: thin film was prepared on the polished alumina substrate which Pt interdigital
electrode was precoated. The effects of annealing temperature and substrate temperature on the
structural properties of SnO: thin film on glass were investigated using the X-ray diffraction. The
good crystalline structure is formed when substrate temperature is 150[T] and annealing condition
is 550[TC], 1llhour]l. And the sensing properties at various thickness of the SnQ: thin film and the
effects of PdCls addition were also investigated. The good result is showed when the thickness is
below 1000[A] and the quantity of PdCly addition is 4[wt%]. The thickness of SnQO: thin film was

measured by « -step and Elliopsometer.
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Fig. 2.1. Fabrication process of SnO. gas
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Photo. 2.1. The fabricated SnO; gas sensor.
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Fig. 2.2. A schematic diagram of an experimen-
tal system.

24. PdCk #2710 M E ZtT §4 £

SnO; 7FAAlA e ZEE Pt, Pd, Agst 2 &
Fo| o] AZES AstFe=HA FUME £ Atk
2 Ay e PACLE SnOo) 1-5[wt%] H$ el
A, Hwtld ZF7pA0A 31 & 29 219 3
Ho2 PACL7t #7148 SnO: targetE RHETE ©
targeto.® Z#&stod 550[Cl, 1llhour]2 <FAH(

—

annealing)st® Braglol A Pde] diFEo] o

23} 7to] PAOZE Atstdt}®

PdClz — Pd + Clz
Pd + }%0: — PdO

{714 PdO% SnOqstel E =g o I71F
of I gAHR o2 U] SnO:E PdCh
7b A HA g W FFE Adned g% AR
o HAZE B4 BEA ngEch B g
CH:St & 71947127t PAOE Pd2 #9412
q AbgpRlch olAe £ Sn0; BT €A
=g AALH

3. Ayds ¥ HAE
3.1. SnO; "jate] =X 5Y
1) X3 254 g 723 54
Zxg Sn0. drute] gxe 20L& opryl 4§

o 7lge 28 150[ClE 2R ¥ FF3s
A1 @HaEs F7) FANA rise rate, T=25[TC/

A7| AAA 233 A Vol. 8 No. 3, May 19%.

min]$} fall rate, Te=1.7[TC/min]e] ZA A 141
T 2= 2H7I7 BEE AV24A st o
F 312 EAg 2EE 350~650[C17HA 100[TC]
FHos WAIANIEN FHE X-d Hd 49
Aoty dHMgE A UL o EAde

- SnO7¢el (10D (002) HAHHAEL 3BO[CIZ EH

g ol wet Zady EXE 228 F7hAY
o we} AR 9 Sny0s Aol FAEATH
350Te A& SnO; (110) FA®e], 450[Cl A&
Sn0: (211) 3dWe] Uehtr] Al#3dte dAg
<57 F7MEEAM A7I7E Frkekd o 550{ Tl
ME SnOx¥e] AM717b #7b8td SnO: (110) (101)
(211) 3 EHo] F EAQZez AUt =T
gxg 28 ¢ F7HAZ 650[ClAAE SnO.
(110) (101) 3 ™ol ZAEHTH o224 SnO:=
S0[TCIAA 718 $& 24 AHE o732 Y& S
¢ F Ut

i S0z (t10) §50°C

‘s°’°‘A Sn0s (101) ;
LA %
‘._}I TN ! h A !
I sac:(1tm 550
= | an.uon
E H
%, SaQ: (110) 50
£ [Sa10. Sa0, (101)
8 S80: (211)
, e b bl oap 4 R e
Soxoe 350C
Sa0: (1101
Mﬁm.ﬁ s bonli nhhM!.ﬂ }'
sa0 (10D .
» 520 (00D) Not annealing
R ! !
J'«.l.a AL ”l i«.ﬂ_a:_’- é'«. 1‘\,‘ é e s
2.3 2.3 2.0 53.08 0.3 7.3 .20
26 {deg)
a8 3.1, gei7kx A 2EA gt X-A

3d 43
Fig. 3.1. X-ray diffraction results for SnO; film
at various annealing temperatures.
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Fig. 3.2. X-ray diffraction results for SnO: film
deposited at various substrate temp-
eratures.
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Fig. 3.4. The sensitivity property of gas sensor
at various thickness of SnO: thin
film.
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Fig. 3.5. The sensitivity property of SnO: film
at various annealing temperatures.
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Fig. 3.6 The sensitivity property of SnQ- film
at various substrate temperatures.
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