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Abstract: In order to obtain a high sensitive Love wave mass sensor, the LLove wave propagation char-
acteristics in a layered structure consisting of a ST-quartz and a silica were investigated theoretically
and experimentally on the basis of acoustic dynamics,the wave equation for the layered structure was
analyzed and its displacement and the dispersion curves were obtained by calculation. According to the
computing results, a LLove wave sensor with a Si0O, waveguide layer was designed and fabricated on a
ST-quartz substrate by MEMS processes and its sensitivity was tested by electro-deposition experi-
ment. The results indicate that the mass sensitivity of the device is 100 cm?/g and the detection limit
is 3. 65 ng,which meets the demand of biochemical detection for higher sensitivity basically.

Key words: LLove wave mass sensor; dispersion curve; mass sensitivity; cyclic voltammetry

I fm BB :2010-10-14; 11T H#3 :2011-01-29.

HeTH:ERXARB 2SR IH (No. 608710438-60971025) 5 ¥T. 75 4 B £ 32 £ 31 % Tk 25 % Bh 15 H (No.
BE2009060) ; # B} Bz 291 38 1 357 T 2 Jy ) M % B 35 H (No. KGCX2-YW-913-1); [ % 4 3 4 (No.
11034007)



2458 YeF K TR 19 %
it R A 35 25 7 T AT
1 31 = 7R S et ST A7 B KRS A 48 A T T 11

VT AR B AR AT R85 M Bt A 36 A AR
T X 45 SR 1 56 T AS T 4R L A AR SRR A R
HrhrEZA MRS H 4552 58] T HM . i AL R
J B AR W) A% B 1T g Ry PR AR R OB ET A AR
JRERC T AR B A L R A R AR L Ak
S YRR AR R, o A R R B
M o, 3 PR S SRORE R AR/ R AE . T
5 4R 0P % R ) A S5 G A DRI R FH RS2

Fiz B e B ) AN T] o P B A% TR ST 43
Love i 4 ¥ 1% & 287", Lamb % 4= ¥y & J&
bzl g TSM ( Thickness-shear Mode) 4 ¥ %
R AR TSM Az W 4% B g — B 35 A
i K M K F (Quartz Crystal Microbalance,
QCM) ., Hit |, QCM 1y R KT Love i f&
A RBUE L T H T QCM R U s L 25K
BE R B JELRE S /N TR O T 5 A AN 65 AR T 1Y
Bai . Lamb 2R W% 8% 10 308 R L Love
P A= WA g 1 RO L OF HL ol T 08 1 A e Y
FEVRAR T IR S8 1 4 » 0 e A 3 1 8RH A
B2 Lamb A& 848 )l 1F T 202 44 0F HAESR
R TR P e A R ) J5E R B A A T
Pk b2 2, T FRFIE. Love JE WL 1A
B TR . TEESL SIMF R A2 Gize-
li S5 NF 1992 44 IE 75— Love W EW &
A AR A B ST 98 FL I il PMMA 3l R 2
B, 1994 4F Z. Wang f1 J. D. N. Cheeke'"' f|
L BRI AG 2] 1754 1 [A] PR3 B — 2 %
i [ PR S )2 B e R A, ZJE Du ]
Ml Harding G. L %M NSEBRHIAE T Love J 4
WAL IR G B T 5 S 2 MU AR B Y S 4
o TP B 0 Y A R AE R R BE K RO
BLEHT SR Love A= 4 % I8 25 ik T A5G 1)
WHE .

H B4 Love I % I &% 76 ORI 2R AE T 1
i R R R AR B R B/ A E T M.
Friedt SR T AH G TN, (U R 7B #Lig A

P IENU AT LG S AT A3 T Love B AE 1% A 1F
HH R U 2 A R G IO A 2 T TR O e R Y B
WRBE . M A2 T7 i X AL I iR R
JEHEATARRE » X I SR AR IR T B R U Y
MR HAT T 0¥

2 i AT

TR AH ST-AHRE LEE —ZE R
fesik g5 e 1 TR,

P e e A — S A iR 2 I 0 J2 2 A

Fig.1 Layered structure consisting of quartz and SiO,
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Fig. 2 Dispersion curves of Love wave in the layered

structure
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Fig. 3 Mass sensitivity curves of Love wave biosensor
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Fig. 6 Relations among frequency change, current and time
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