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Effects of Three Side Ratios of the Rectangular Substrate on the Resonant
Characteristics of the Ultra-small Size Resonator
Using Its Length Extensional Vibration

Ol7Hed", BN E, HHE'
{Gae-Myoung Lee’, Seong-Hun Han', Byung-Hyo Kim’}

Abstract

The length extensional vibration mode of a piezoelectric ceramic substrate is used in
fabricating the ultra-small size resonators and filters. In general, the three side ratios
of the rectangular substrate affect the resonant characteristics of the resonator using
its length extensional vibration. In this paper, their relationships are studied. We know
that changing the ratio of its length to its width makes possible to change the resonant
frequency of the width vibration without degrading the length extensional vibration.
And frequency constant for length extensional vibration becomes slightly small as the
substrate thickness becomes thin, but it does not change as its length changes.
Electro-mechanical coupling factor for length extensional vibration, ks does not change
as its length changes within length/width =4, but it becomes small as its width

increases.
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Fig. 1 The aspect of the standard piezoelectric

ceramic specimen for the length
extensional vibration
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Table 1 The symbol signs of specimens according

to aspect ratios

L{mm] | wlmm] | tlmm] ssﬁ,g@j;
1 12 3 3 Al
2 12 3 15 A2
L/w=4fw/t=| 3 12 3 1 A3
4 12 3 0.75 A4
5 12 3 0.6 AbH
2 4 2 0.67 B20
25 5 2 0.67 B25
3 6 2 0.67 B30
3.5 7 2 0.67 B35
w/t=3 [L/w=] 4 8 2 0.67 B40
45 9 2 0.67 B45
5 10 2 0.67 B50
55 11 2 0.67 B55
6 12 2 0.67 B60
24 12 24 1 WO
2.7 12 2.7 1 W1
L/t=12w/t= 3 12 3 1 W2
3.3 12 3.3 1 W3




I. KIEEME Vol 13, No. 11, November 2000,

225 3

Azd Mgty sige YAgdE F4Er] 8 =2
=& 2489x, LCR "lIHE 24¢ A0 8Hgo=
BE B fFAEE 444899 Network Analyzer(HP
E5100a)8 FAEAE Aoy o & A4
gted A7 A AEASFks)E A HLLL

K _ oz L [z, A
- K A 2 5 )
q214, fe 283 Fodg, L H¥FA
s Af=f,— folt FREA4E NS of 4
Abgahod AlAMEHE T
£l N,
A7) A, AlHe Ao,
=3

Ve

tan( 1

=
T

2

=

e

{2)
A Fool

[

§

.83 3 0
Ago AHEdE 2249 LAFYUEE
94 %YAEY 74 g/em’ol ol AL, HlF
1000°] 4 e},
1y 24 FAE
Aol WFREY Fx

ol Yx
Hegd HE

g Al¥ AldlAM A9 71E

=3
548 JEHAG. AldlA A5
k=3

)

2 A5E & AU FA} SbdFE FUFY
F7h dobA AgE dehith ot BuAe 3
4% %ﬂﬂiﬂﬂ ya¥AFRe S
Ve LG ® AAEH, Lol QEAe] Aol Col

75 A 2] Comphance of sl AR F4

0 v r v
-20 ::_/ WA I
3 ——————
E-4O : T 7 T T
o [ )
© ' l ,/"‘—’—ﬂ
0 v A5 Ag !\ RAYS :
i 3 A2 {\1 :
-80
125 130 135 140 145 150 155
Frequency [kHz]
a8 2 AlEg FArE HelHFY FHFEA

= of

nxle B
Effects of thickness of the specimens on
frequency characteristics of the length

extensional vibration

Fig. 2

Liw=4
1900
_ 1800
% —
g & 1700
N
SE 1600
< 4500
1400 -
Al A2 A3 A4 A5
(w/t=1)  (w/t=2)  (w/t=3)  (w/t=4)  (w/t=5)
Specimen symbols & ratio of w/t
J%8 3 AHY A7 HelEe Faigdyd
Al 4%
Fig, 3 Effects of thickness of the specimens on
frequency constants of the length

extensional vibration
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Fig. 5 Effects of length of the specimens on
electro-mechanical coupling factors of
the length extensional vibration
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extensional vibration
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on electro~mechanical coupling factors
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