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Fabrication of the SnO, thin-film gas sensors using an R.F. magnetron
sputtering method and their alcohol gas-sensing characterization

Sang Hyoun Park, Ju Hyun Kang, and Kwang Soo Yoo

Abstract

The nano-grained Pd or Pt-doped SnQ; thin films were deposited on the alumina substrate at ambient temperature or
300°C by using an RF. magnetron sputiering system and then annealed at 630 °C for 1 hour or 4 hours in air. The
crystallinity and microstructure of the annealed films were analyzed. A grain size of the thin films was 30 nm to 50 nm.
As a result of gas sensitivity measurements to an alcohol vapor of 36 °C, the 2 wt.% Pt-doped SnO, thin-film sensor
deposited at 300 °C and annealed at 650 °C for 4 hours showed the highest sensitivity.

Key Words :

LM B
S5 F ABASL 2L 9F NS G AL
AR opjE) Eele] Aol Jakg v]%7] HEo]
24T ARE &7 LS YHoR 978 FAL
ATk §F A, B Bolo] FHH e FolAE
2% F57} 005 %ol T §AH B2 Wl @
ohU ole)al ol Yt W 24 Frjrt gol

Bl A ARg-o] AL AT AN o] sde] Hasj}
A 7h2 A A BEE Sn0,, WO, TiO, 52
8} 8182 313 E(non  stoichiometric compounds)©]
AoH, 7k A7 YAA ) o] FrEA
o2 e o) Wele AyEay & AX A Fe)
AR, YA, 71Zo] 7t Frol v Fad Jge
WAGBA, o] F SOy 719 v, B0V, O 7
A& AEE de] AMEE T ey, EF V)9 e
4 7kl st w2 AEE v dEA s

g AREHE WA ALK A 8ol wEl Sno, 7l

AMEAF A ohal A A § 8 Ak (Depanment of Materials Science and
Engineering, Unlvemty of Sboul)

*Corresponding author: ksyoo@uos.ac.kr
(Received : January 12, 2005, Accepted : February 16, 2003)

R.F. magnetron sputtering method, SnQ; thin films, Alcohol sensors

Al ?} |2
& vehlie %"3
Ai el HeiAd 7
Pd, Au 59 %ﬂj
< Artek )
Vossen! %] 2] 0}@ sputtering 2 2 A ZH
{._pxu% Dl_/l ;(HaA/H uL —HILJ morphok)gy ooﬂ _or,
Fa Ao g HrHEY e, sputtering B FHIAE A
35 eAE AR&-S RE sputtering Hol & 45 A
o7 gagdoit
B AFores 7hE ARG NIEA R A4S ¢F
AME Az P38k, Pd0.5 wt.%)2 PH2 wt.%)°]
A% H7hd SnO, BHAE AHE-3Fe] RF magnetron
sputtering o2 Ve A} 2719 8iert A g A
ateh. AFzE SnO, ko] A4 ¥l njAlfx v
S B dEel AeSAE AAEos aEsich

2. 48 ¥

2 10xf 9k 2ol SnO, Bh 712 E Al 2SS
o}, 7]EA 28 SFPLH5.08 mm x 10.16 mm x 0.4 mm)

- 63 —-



ljlzoa Substrate Cleaning ‘
—
[ Screen Printing : Heater & Electrode |

Pt Wire Bonding

’ Sputtering : Sensing Layer I Ambient Temp. or 300°C, 2 h

‘ Thin-Film Gas Sensor l

650C, 1hor4h

I3 1. SnO, vt 7k AX A2ETA
Fig. 1. Flow chart of SnO; thin-film gas sensors.
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Fig. 2. Measuring circuit for alcohol sensor.
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Fig. 3. X-ray diffraction patterns of SnO, thin films deposited on the alumina substrate. Substrate tempetature; (a) ambient
temperature and (b) 300 °C.
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Fig. 4. FESEM images of the 2 wt.% Pt-doped SnO, thin films deposited on the silicon substrate. Deposition temperature

and annealing temperature; (a) ambient temperature and as-deposited, (b) 300 °C and as-deposited, (c) ambient
temperature and 650 °C, 4 h, and (d) 300 °C and 650 °C, 4 h.
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Fig. 7. Selectivity of the 2 wt.% Pt-doped SnO, sensor

deposited at 300 °C and then annealed at 650 °C for

4 h in air for flammable gases.
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