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InO3 Thin Film Ozone Sensor Prepared by Sol-Gel Method**
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Abstract

A highly selective, sensitive and reliable ozone sensing In,O; thin film was fabricated by a sol-gel
method. The fabricated film is operated at a relatively lower temperature than ever developed thin
films and saved operating power. InO; films deposited by sol-gel technique has been recently
attracted because it is an economical and energy saving method and precisely controlled
microstructure. Indium alkoxide precursor was synthesized from the reaction between indium
hydroxide and butanol. PVA binder was used to improve adhesion of the films. The In;O; thin films
were obtained by spin coating from 1 to 5 times followed by drying at 100°C and calcining at 600°C
for 1h. The film thickness was controlled by the number of coating time. The morphology and the
thickness of the In,O; films were examined by a SEM and XRD. The In;O; thin films show a high
sensitive to ozone gas at operating temperature of 250°C. The In;Os sensor has very good selectivity
to CHs, CO, C4Hyp and ethanol.
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Fig. 1. Synthesis sequence for inOs,
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Fig. 4. Schematic diagram for device
measurement.
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Fig. 6. SEM photographs of IneOs thin film on Si
wafer.
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Fig. 13. Sensitivities for various Os concentrations.
= 250 { " T -
% 200 : (Outpomt
X
~ 150
g |
{ i
_‘g 100 | Inpytpoint
é 50 L\l/ !

0 e

0 200
Time(sec)

400

a3 14 XL AZHSEEM S4.

Fig. 14. Time response for device to Os gas.

80
20

PR i s o SR SUUR 2 o SPVE o0 i g o S

Resistancel{kahm}

4

0 20 48 60 80 1007120 140130 180 200

Timelday)

a8 15, M EE InGs 2ol 2| oHEE

Fig. 15. Long time stability of InxOs thin film.

21

F‘

£y

218 155 AER Inp0; e &ats
2 AT F 109 e 6709 S
o] Wsd 4 agdoleh aRel4 ¢
Yol Agte] Wslrt = 1 %elA] AR 67H

=z}
[ }
<t za

O‘ﬂ i

e ig oot rLo

2ol A x¥E 4ale] oAl Ez}g}- o]r,}..
V.2 B
A A A o]t Ink0s &
& sl o) £AE 2umYYE o8
SRR Aflslct A kel )

A-e ,:4—5}03 on whel
21552 7h2l nﬂaﬂ i Al
abg) Hpul s 0 o —‘FM% A e
clE vhzo thEla]iz ukgAle] 8-S Bl gl

!
l(>
By
P
gl
f o
0
pai
n!
-

o) m@ AIPEE Helde o & gk
wheba] o] & A A2k [n203 H‘”‘ix}»‘ A
o] S5 LE7kE A xS & = U
o ma Fu geEAe] Hold AFMS B
AFoi 0F AZIE AR AYE 224
Aetat g 4 9le Aot
References
{1] T. Takada, In T. Seiyama(ed.), Chemical

SensotTechnology, Kodansha, TokyofElservier,

Vol. 2, pp. 59-70, 1989.

T. Takada, K. Suzuki and M. Nakane, "Highly

sensitive ozone sensor”, Sensors and Actuators

B, Vol. 13-14, pp. 404-407, 1993.

P. A. Nanda, A. P. Campitelli, S. Lee, F.

Brennan and W. Wlodarski, “Semiconducting

oxide coated surface acoustic wave device for

, tech
Digest 5th Int. Meet. Chemical Sensors, Rome,
Italy, July 11-14, pp. 54-46, 1994.

[4] W. Wlodarski, H. T. Sun, A. Gurlo and W.

Gopel, “Sol-gel prepared InyOs thin films for

ozone sensing”, Tech. Digest Int. Conf. on

Solid-State Sensors and Actuators, Chicago,

June 16-19, pp. 573-576, 1997.

Y. Takao, K. Amita, Y. Shimizu and M.

environmental gas sensing applications”

{51

106



22 Z-AS 0] 83 [neOs ¥Hre] 2.2 AlA

Egashira, "Gas-sensing properties of In,Os thin
film prepared by rf-plasma assisted chemical
vapor deposition”, Proc. 20th Chemical Sensor
Symposium, Tokyo, pp. 25-28, 1995.

[6] A. Gurlo, M. Ivanovskaya, N. Barsan, M.
Schweizer-Berberich, U. Weimar, W. Gopel, A.
Dieguez, Sensors and Actuators, B 44, p 327,
1997.

[71 o=, &7 23| 27 SnO; vie]
AzAA L AR, AEAIL, 1996.

ol & %

1969\ 11 2944

19983 A Euighw Hapg-stat
9 (A

2001 7 5okl Aabg-stat
Hhab (s

FIA R WEEA Ak Ee] B
A A A, ARA A A

FA 5

19701 69 1744

1996'd 7 5ojsta Aabg-stat
=4 (FFH4D

20014 7Bk Axpzatst
apabab (52 5)

A chFsetegst A

A
19714 1149 144

¢
>,
M
B

2] D kAN Al E]
AA L AR}, Wb AkslA] TRaAlA

£ & B

[8] W. Y. Chung, “Design and Fabrication of Micro
Gas Sensors with a Metal Oxide Sensing
Layer”, Kyushu University, 1998.

9] &A1, "t whgAd Ftell 27 Inx0s3
dperel g7, Feisi, 1990,

[10] C. A. Pan and T. P. Ma, J. Electro. Mater.,
Vol. 10, pp. 163-165, 1981.

[11] P. Nath, R. F. Bunshah, B. M. Basol and O.
M. Staffsud, Thin Solid Films 72, p 463, 1980.

[12] fRIEER &, Lo 3 -4 I8,
Addista S35 pp.11, pp.16. 1998.

B
197443 124 2344

2000 Austn Az
29 (FEHAA

d AR Axgas vhl

—r;(é

-

Iy

FRA 2o}
g 7k AlA 9] AR " Al

SEE

o

°ol-&

4% 3

1964114

1991 ZEchsta At S (534 4h
1997 A Edista Al vk (1)
& diraetet R AEA Al Azl

FAA Rk Thadla) Asd A 2 A
R IR B PV

ol g ¥

A e gtnl HApg-sta) uhalske)

w2 Stanford ™ % Cornell®] #7]x=}g3t
e W

A Auostn A7 FEy 2 A2
Az e T4 4 Al Eta] K33
Awee gt et o

—107—



