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The Study on development of a SAW SO, gas sensor
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ABSTRACT

A new type 8O, gas sensor with a particular inorganic thin film on SAW devices was developed. The sensor consisted of
twin SAW oscillators of Lhe center frequency of $4 Mi: fabricated on the LiTaQ, piezoelectric single crystal. One delay line
of the sensor was coated with a CdS thin film that selectively adsorbed and desorbed SO,, while the other was uncoated for
use as a stable reference. Deposition of the CdS thin film was carried out by the spray pyrolysis method using an ultrasonic
nozzle.

The sensor could measure the concentration in air less than 0.25 parts per million of SO,. Stability of the sensor tumed
out to be as good as [ess than 20ppm, recovery time after each measurement was as short as 5 minutes. Repeatability of the
measurement was confirmed through so many reiterated experiments. Hence, the SAW sensor developed through this work
showed promising performance as a microsensing tool of SO,. Further work required to improve the performance of the
sensor includes enhancement of the reactivity of the CdS thin film with SO, through appropriate dopant addition, an
increase of (he center frequency of the SAW device.
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Fig. 1. Block diagram of SAW SO, gas sensor system

Fig. 2. SAW Sensor system

5 Mo ¢ ZRE 2E e} MNEe Faf
ANE FHOEN oGt Ae] WL FE FY 5 3
k. olA7A e FHGEYH WM ofgR2 YAt A
2574 Y E AY § ANz IFE F2do AN
2 FAFE gle By g o83t A ol ZF2
WY ALE A NEEES gt o) AR NS E
m2 2AE7] g8 #2714 gAY A7 ey
HEgo UL R 285 & 2FFY FFE
wasty] oFuh WM B dyeMe sanz @3
e 5 V& FRALE AFEH) Ak T&F ) 7}
5% 163 A7)e} R9CSI vpo| AR R MM F AHRSL
At 239 AR 249 do] 2B LabVIEW
£ ol 83l ALgA7 4A 2 AAE =R F UEF
3.

R 72 A 7tAaE o] dojue EHY 2
28 5o 72 F3 dad X TFIAZ &

91

B3 ZAARE ol §3te FF F294 Ao wgE
stA ¢dou AN &40 oy sl2AHA FATE
7R 717k i o). wEtd & ApolA T of3abvta ¢
A7} fg3A CdS Yete] F/e%E ¢ UEF 27
AW 100~2007 2} £5F RA1317) Y 4P slH
B st iRe ARgsts dRuy %o 99
of AYY VAL Tt " FFA AT

0. EHedn Moo R Bt

Euigkgdst Ao Fa4 AP Ee vl FA e
) ZulE AWM AT E AAYste aglo ok £
FAEA S AN 99 229} FEMS it 7}
2 WA Hgg Bolma o) yd B FEe) AN
o] 4% et FAY AME Z2dA FFsl=
2 559 9% vAY £ gloy 2o g 54
#A7bal7 A8 A&} RLBA FAZ D3 Foa
NHEZ TAERT.

36° Rotated Y-X LiTa0, 71 %S A2 802 44 AL
dA 539 Mk FHFHFE SASAL. AR F
AFAF AN BAHE A 23t o ot 47
#o ol BIen <A 7B FFA e 3
o] vaul CdS vute] 2302 A# 7ESFH PA
Z9] @A 20~50 b9} ol E UehyRon ot
J7pA 2 gtote] T4 2 B2 Rt HE Ayl 23
of ol ef7hA o] o] B viehui ATt
2@ 304 Ao sAZH) 23 g g By
9] 28& ez Aok FdHoZ 7)o BolAE
okZbolle Fubprt Z7HR 7)20) B}5dte ot SH
E Fug7r v dopRle 2L ¢ 4 9y 2 Fot
S 3 Bt w2t 4 Wk ol BAE Ho|
ot 2 ¥ FRg Al HF FY L 2 HAL
1 6k o]l 2 20 ppm ©]8l9] VY ZE BREH 2§ 44
Ajs} zho| 60T 9 oM AFore 2L Hie

£ 5 ANt & 2 2 R g Aol AP

T T
61,664,000 -{ | 51634000
— 2
g Reference part £
E. 1,862,000 A 51832000 g
9 5:06PM $:00AM N
% s1300000 11:30PM 2:15AM Jo1s20000 @
&
g cds 8
3 oo Jote20000 @
: |1
514576,000 61626000 E
0 200 4“0
time (min)

Fig. 3. Output of the SAW Oscillator during 8 hours at Room
temperature
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