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Thin film SnO2 gas sensor Fabricated by lon Beam Sputtering Deposition
Dong-Kwan Cha’, Bong-Ki Min, Soon-Don Choi, and Hee-Yeung Lee

. School of Metallurgical and Meterials Enginnering, Yeungnam Univ.

Abstract

Thin film SnO2 Gas Sensor was fabricated by using ion beam sputtering and ultra thin film Pt catalyst of 45A
was deposited on SnO; thin film. The effects of annealing temperature on the structual properies of
Sn0; were investigated using the X-ray diffraction. Using SEM, microstructures of thin film were
investigated. The good gas sensitivity is shown when annealing condition is 650C, 5hr and ultra thin

film Pt catalyst thickness is 45A.
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Table 1. Ion Beam Sputtering Deposition
conditions.

Target Sn0O,

Substrate Si0,8i wafer

Base pressure 8.0x10” torr

Working pressure 1.0 ~ 2.0x10™ torr

Discharge power 400V, 0.4A

Beam power 1kV, 40mA

Accelerator power 0.1kV, 2A

Deposition Temperature -2 ~ 400C
Ar 2 scem

Ball mill < Distiled

I water

|
cip «—— 5ton/cm?

Sintering +— 800 T, 5h

SnO; target

lon beam l Silicon Oxide substrate I
sputtering

SnOy layer
Electrode +— Pt evaperation

<+—— 650 T, 5h

Annealing

Sensor

g 1. Sn0: B AN AZTAHE.
Fig. 1. Fabrication process of SnO; gas sensor.
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Fig. 2. Schematic diagram for measurements of
gas sensing characteristics.
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Fig. 3. XRD patterns of SnO; thin films, as a
function of annealing temperature.
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Fig. 4. SEM micrographs of SnO; thin films as
a function of annealing temperatures ;
(a) as deposited (b) 400 (c) 500TC (d)
550C (e) 600C (f) 650TC (g) 700TC
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Fig. 5. Sensitivity of SnO; sensors as a

function of operating temperature.

1Y 62 dAF 2£xWdd & F=E yEd
Aot} XL mrt FUMEHEA 29 ZE #
o} Z7}3lthrl EAg % 650CeAM g =2
ojt}zt 700CHA #HAaTE & F AU ol
700CEA T SEANNE st uie ZHs R
g ez Andrt

Sn0; Ag 9 7A2AME FMEe] FFY 2 P
weis ZEg 54 Wite 2 934 WAgdE A
o] da) ggix JAh'® 1 FolA Pt} e AF
& Zu|lE HUtE A 242 (spill over) o)
o8 Ede F3FHE AAXEY T FUME Ul
of 7txgte] whgo] £AHo XY ATk W3 F,
FEE FAALY. 28 7& HAH(CHIMEE
5000ppm FY RS 99 SnO; et 7l &
WZ FFLsd g ZE W3S Jehd Aol
o} Pt &3] F71845F Z=(Ra/Rg)7t $713)
£ A%L Holtsl HAFANN A1y AEE
della k. 4540148 FAAME FEF Pt
zxoz g% B A4 FFF9 BLE ARHE
.

- 849 -



200 250 300 350 400 450 500

Temperature(°C)

a3 6. FALE G2 AMY HE,
Fig. 6. Sensitivity of SnO; sensors as a function

of annealing temperature.
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Fig. 7. Sensitivity of SnO; sensors as a function
of Pt thickness.
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