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Gas-Phase Surface Transverse Wave Sensor
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Abstract
The aim of our study is to develop wearable environmental gas sensing system using surface transverse wave (STW)
sensor coated with plasma-polymerized (PP) films as gas molecular recognition part. In this study, PP films coated with
STW device were prepared from model monomers under atmospheric pressure: allylamine and styrene. The gas sorption
property of STW gas sensor devices coated with PP allylamine and styrene was evaluated for water vapor.

AR, B BER, RK, F0L 05 THe 2t
PPLELEEINTBY, KEIRE) T SAWE O G % F)
ALy PHE s Tng V-0, Zokkzt i, #l
ELTWY =7y My F RS 50 FRRaki AL &, R
AL L 72 2 & 2 EAUE o (LR B [H SRR 20
SR ENTWD, FTxld, Ly IFETOFHREEIRNM &
L Cl BE AR P 208 LI C i R AL AT 56 70 7K i B AR 1 % (it
3% RN R SR T 9 STW  (Surface Transverse Wave) @

AFHAL, BEET ALy OB %> TWwd 0, K 37° rotated y-cut quartz
TROTEBIMTE LT, TIRATEATIIVT I VK 1 KESEAEEDSAW & STW
OCAFVYEZFIA LT ALY Y 7O %> 720 Fig.1 SAW and STW on quartz.
THET 5,

A :wave length A=20um
21 tLVEF Q% IDT (Au/Ti)

TR & L CSTWERF 2§ 50 112K
W Z AR HSAW & STWIZ DWW TRT . STWIE37FE [liny
71y DRI B TSAW & EAT NSRS A SHIE T, &
A IRERFED BRI 2 FEAE D, A0

BEtshcwng ©-a0 PP ﬁln}s foryiew

B2 12t R OB &R0 KRIEREIZ) 7 b
FTICCEBIEEL/8Y — = 7 Lz, BEIEMEHILFH Substrate (Quartz)
CERERERE G, BRELE LT POEERSY Side-View
246MHz, #f AHHEKSABO BAF7% 7 4 )V & k21572,
U FTAE S OSTWET 1A2 5T BB & L C A 2 M2 STwe>93Rs
B S B L | 7o Fig.2 STW sensor device.

AAEGHIR No.55 2008 - 42




22 RICHE (5 FRFEBAL)

HAY 2O TBANTh LB E L TiE4 2
PR ENTVEY, AFTIET I A~ESEICLIY T
VT I, AFLyO2EHEOARERISE % SR LiE L
72 00 2 {3 IZEERTH W79 AvEAEE O X %
R o BEIL I I100W, £ J1100Pad 44 F CTFT - 720 B
JREEM 2252 5 2 & TRIED R 5 UGS % 572, FE G
LT, MAWCTYINT I DT T A EA IR %
T3 CEORRIE % 7R3 K5 IR & 7 ) V7 I VI
55nm KRR T ORI EZ RS T IVT I VAR
KN D FHTHULE N EAT800k HZ A% FE (RIS ~F8 B L, 1f A
I 0.5dBYEIN L 725

—

RF generator | |

Monomer container

(13.56MHz)

Ly—

STW device

Electrode » | |
He gas L u ]
—

A1r=®= ooz =®—_ Vacuum
_=L®= pump
M3 7SAVEAREHREX
Fig.3 Plasma-polymerization system.
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Fig.4 Frequency changes of allylamine coated STW
devices.
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Fig.5 Frequency characteristics of STW device before
and after allylamine films desposited.
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Fig.6 Frequency changes of SiO. coated STW devices.
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Fig.7 Measurement circuit of STW device.
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Fig.8 Measurement unit of STW device.
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Fig.9 Water vapor sorption measurement setup for PP
films coated STW or QCM sensor device.
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Fig.10 Oscillation frequency shift of QCM and STW
device at 12%RH.
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Oscillation frequency shift of PP-allylamine
coated STW device at 12%RH.
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Fig.12 Oscillation frequency shift of PP-styrene
coated STW device at 12%RH.
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Fig.13 Oscillation frequency shift of PP-allylamine coated
STW device STW device at 1.1% gaseous ethanol.
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Fig.14 Oscillation frequency shift of PP-styrene coated
STW device at 1.1% gaseous ethanol.
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SAW: Surface Acoustic Wave (F<THim#E: 1)

STW: Surface Transverse Wave (fifl 15 1: F2 1170k )
PP: Plasma-Polymerized (79 A~HA)

IDT: Interdigital Transducer (FEHiiR)

RH: Relative Humidity (FHx$i55E)
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