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Abstract

Particle displacement distributions of the fundamental
mode and overtone modes in an energy-trapped single
resonater and an energy-trapped double acoustically
coupled filter using the thickness shear vibration were
calculated. And the effects of the width of a pair of
partial electrodes, the width of the gap between iwo
pairs of partial electrodes and the magnitude of the
plate back on the displacement distributions of the
symmetric vibration mode and anti-symmetric vibration

mode of the resonators and the filters were investigated.

I A&

dREe] FANES AMSEE "EY 3AASY e F
Y A VX EY AW ol g8l Sl

1960 dth Z¥ R. Bechmanno] HE2 oA ¥y
FHAA P YA REHF(Partial electrode)d A%
gt FAAE BEUL® o geig FAAY g o8
A n2e W. Shockley B0l ReFmso] A e A4
dto] 7@ =Zr)9) slwd] g gRen 3 Aue A%
o] oix] T8Y FAAE FARAE? Onoe5 & F
¥ 2719 7]gel] W ol84 ML gagen, Ay
XY 2= e AL o8¢ olFAY ¥H
(Double-couplied filter)& ALHUFD 2 F oujx =%
Uy A el g 23 SriHas AN

AFdym A7lFs
dAdign Azl

Dept. of Electrical Eng. Cheju Univ.
Dept. of Electrical Eng. Yonsei Univ.

A A G483 oM nao] o]y Hou®
E7h82 s4a 2 A 2§ 49t Asmag®

€ AFdME fux xYd 7] WG AE(Thickness
shear vibration)e] sl HEFWA4L Eo Wy ¥EE
TF3ta] JE Yol 3 Bo WY olE Gz A%
ggon, odux xHyd FAAY olzgA FAY HWe9
TG ARG, FEAJ F, RRAT Jo 3] AF
Heo] WA= Fukg =AML B e
Aol Onoe™et G.Szentirmai®e} #14 wge Hualy
2o B¢ ouj§ 243 vehe A% w4 Ay w
o gd A4 3L He AAzAEL Aty A
LiFie

I o= 293} iz 28 Rl gy A
£ FANE A g FA 39 Agol gl oy

B el

7 =

Fig.1 The structure of an energy trapped resonator

using thickness shear vibration which its
substrate is infinite
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Fig.2 {a)} an energy-trapped resonator
{b) the consideration of the mass a pair of
partial electrodes
{¢) a fundamental symmetric mode
{d) a fundamental antisymmetric mode

8 Ao B4 n=l, & FA WFoaA9 7E BE
9l Z9E MYEA IF R=E Wy £X51 z=0"
Hag AEH z=00d NRAA AFLE ol 4
g 4 U AAE A2 =(Symmetric mode), FXHE W
tha ¥ E(Antisymmetrc mode)2} @t} Fig2(c)sh 22
o 3 A% (Symmettic vibration)oll A=

uj(z) - Bef(z+d) . z<—a
u2)=Acos rz i —asz2<a 2)
#y(2)=Be 779 iz >a

8 e dHIHE, Fig2td)sd ze wAdF
{Antisymmetric vibration)oll &AM

u(z)= Be"**? vz —a
u(2)=Asin yz ;o —maszs g g
u(2)=—Be " 2> a

o #2 HARE FAY + A AN

y= j‘fq (;%) -1 )
fee o (L

oy, AAZA z=racdlM Asolde AAZVE A8
o e ge 2u48 24 4 A
zaAe gyRse gadE

—;:—tan ya = 1 (6)

of Hlm, Wil MM

-;:—cot ya = —1 7)
o] gt
A @) 4 (g ME F3ed A A e A 3l
gdstE dAVEN NdRAF s £xE 7Y
gich

4. 013 H ¥H

S oA 28 mezhe] AYPEL olgdte WEHEA
2 2% YE (Double coupled filter)2t= Fe]l AL, Fig.3(al
of Uehd RAAY drie] Jiw $e] FHLE F oA =
g AL 2HANE F AR AF] e 7"
= g4nyt 283 AAEHA g1 FEIASA A2
ARRE7 95 Ak 445 REde UM
ol MAEEsL =091 Wl diAAFTE(Symmetric
mode)sh Wt A9l 2= (Antisymmetric mode)7t AT

o HelA AAT FAXGAFAM olFAYe EAE
HEY B & BAMS To] w9 WEe »igolH,
g s AT AFe] ol FYdn P

Figd@< #ol 4948 73z, o Ao 4% 4Q)
2} o) 7t gAeiM e HE HANEE g WA dF
AL daiye 983 Zol & & Utk

u(2) = Ae 7 et ; z< —a—2b

u,(z)=— Bsin y{z+a+b)+ Ceos y(z+a+b)

. —a—26£z2<~a
u#5(2) = Dcosh 7'z ; ~g%z2<a @
u,(z)= Bsin y(z—a—b) +Ccos y(z—a—b)

voa<s z<atid

us(2)= Ae ARG a+2b<z

PR AFe] dME e 2ol ¥& F Ak



CRYSTAL

(a)

(Symmetric mode)

£

AN

{Antisymmetric moded )

(

Fig.3 (a) a double acoustically coupled filter

(b) a fundamental symmetric mode
and a fundamental antisymmetric mode
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