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Analysis and measurement of Love wave sensor
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Abstract: In order to get the propagation characteristics of Love wave in the layered structure consists of ST—

quartz and silica and fabricate the Love wave biosensor with higher sensitivity theoretical derivation and numerical

computations have been achieved. The wave equations have been solved from the dynamic equations of the layered

structure. The expressions of displacement field have been derived with the dispersion curve of the Love wave in

this structure. Based on the analytical expressions which have been derived the structures are analyzed and the

characteristic curves of Love wave are drawn. The Love wave propagation features in laminar structure are also

studied. According to the computing results with the structure the Love wave sensor is fabricated with MEMS

processes and is tested by the electro deposition experiment. The difference between theoretical sensitivity and

experimental sensitivity are analyzed. The results indicate that the mass sensitivity of the device is 100 ¢cm’ /g and

the detection limit is 3. 65 ng. The demand for the high sensitive biochemical detection is basically satisfied.

Key words: Love wave; dispersion curve; mass sensitivity; cyclic voltammetry method

mode)

QCM) .

:2010-12-09
(60871043)

Love
Lamb TSM ( thickness—shear
! . TSM
( quartz crystal microbalance
QCM Love
QCM
o Lamb

Love



30

144
Gizeli 1992 1
Love ST PMMA y— — u,—0
o 1994  Wang Z  Cheeke JD N’ y=0
u, =u, (5)
o DuJ Harding G L Ts,, =1q, (6)
Love =h
. § Ts, =0 (7)
Love 0 (1. (2)
Love Sio,
Friedt J] M u, =C, tan( Dh) sin( D,y) +cos( D,y eiler—H) (8)
8 u, = Cl e( iCqsek + \/72))»/(:1,6(, ei( wt - kz) . ( 9)
° x=h/A v=w/k Love
ST SiO
e tan( 27 /psv’ /Csyy — 1x) =
Love . .
. Cqss Cqes —p,Caesv” — Cdss -0 . (10)
v Ps v Csy - CSAZM
Love
| 0 Love
ST ’
2
1 °
ST Sio,
A
‘|, _-— Love
h >z o
(10)
2 ° Sio, h
1 Sio,
Love A h/As
Fig 1 Layered structure consisted of quartz and SiO,
Love
o Si0,
. . 5000
u,= u, 00  u=u,00 w4800
E 4600
i 4400
2 2 & Fu ‘;E j.'—!()U
gx q gx qx +*= 000
Cqss—" +2Cq56— " + Cygg &yzj =Py (%2/ (1) 4800
0 0.2 04 0.6 0.8 1.0
Cqss Cqse Cgs 5 b
Py ’ 2 Love  ST- Sio,
Si0, . . . .
Fig 2 Dispersion curve of Love wave in the layered structure
2
- =-1/2M,
CsyAu, =ps — . (2) S, /2M, 3
ot M
Csy  SI0, p, Si0, °
h/A =0. 17 S, =
o, o,
Tq,, = Cqss ﬁz] + Cqys &yj . (3) —116. 4 cm’ / go
Sio, °
2 3
u_\){
Ts,, =Csy— (4) SPM

ay




9 . Love

145

-120 E f 1 s L 1

0 02 0.4 0.6 0.8 1.0
5—{kERE

3 Love

Fig 3 Mass sensitivity curve of Love wave biosensor
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Fig 6 Relation between copper mass and frequency change
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Fig 6 Output characteristics of the sensor
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