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Electrical Properties of Liquid Phase Sensor Using Rayleigh Type Surface Acoustic Wave
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A surface acoustic wave (SAW) is a wave propagating in which the wave energy concentrates on the piezoelectric
material surface. Among various surface wave modes, Rayleigh wave radiates a wave along to surface. Thus, surface
sensitive monitoring is expected especially in liquid/solid interface. In this study, the device of which a grooved glass is
placed on the propagation path of Rayleigh wave are fabricated and demonstrates the sensing properties to detect the
mass concentration of glycerin, alcohols and NaCl in a liquid.
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D% (Surface acoustic wave ; SAW) 1%, HFE &M
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TRESEON D, £ OERGEEIE I 3000~4000 m/s &
B EBELTI0H 2D 1 BETHY, T-EED
720 DARBREAVN S Wiz, <A 7 adiio T4 vy
— & LTHA S Nl ERHO/NELIZES L Twb,

INFET, BARPZEIET 5590 7 P % v 72K R
¥ (Quartz crystal microbalance ; QCM) & ¥ ¥ —239
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Fig. 1. (color online). Schematic drawing of acoustic wave
attenuation when arranges liquid reservoir on the propagation
surface.
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Fig. 2. (color online). Schematic drawing of (a) IDTs and
water-repellent coating formed on a ST-cut quartz surface and
(b) aluminum IDTs electrode structure.
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Fig. 3. (color online). Photograph of the cross-sectional
shape of the groove.
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Fig. 4. (color online). Schematic drawing of the groove
channel structure and Rayleigh wave passing through the
solution in the groove.
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Fig. 5. (color online). Schematic drawing of Rayleigh-SAW
type groove channel device.

Table 1. The parameters of SAW devices.

(D Rayleigh wave velocity[m/s] — 3158
(2 Electrode width(P)[um] — 10
(3 Frequency[MHz] DO+2x®@) 1576
@ Wavelength[mm] OI6) 0.02
(® Groove width[mm)] — 04, 0.8
(6 Groove depth[mm] — 0.2

MHz & L7:e SOEEXEEAZ0.02mm & %5, HIE
1204, 08mm& L, ZRNENAD20BLT40f5E %
HENER LT T2, NV =L LTORH
LEEL, MEORAR CHEIBRITE S X)1CT
H7:%, WES% 10mm, HEI%Z02mm &L, #iC
ADBWEE 0.8 L 16u & L7z
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Fig. 6. (color online). Comparison of the amplitude of the

Rayleigh wave in the groove holder use or non-use (1) Base
wave : Characteristic without sample solution into the groove
holder, 2 Groove holder : Characteristic with pure water into
the groove holder (the width and depth are 0.4 and 0.2 mm,
respectively), () Non-groove holder : Characteristic arranged
the form of droplets of pure water to the SAW propagation
path as shown in Fig. 1).
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Fig. 7. (color online). Comparison of the phase difference of
glycerin and pure water.
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Fig. 8. (color online). Dependence of phase shift on the mass

concentration of glycerin (Error bars indicate standard
deviation.).
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Fig. 9. (color online). Dependence of phase shift on the mass

concentration of methanol and ethanol.
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Fig. 10. (color online). Dependence of phase shift on the

mass concentration of NaCl.
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