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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

o7y, st E, ZWHE'
(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 hecomes small as its width

increases.
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Fig. 1 The aspect of the standard piezoelectnc
ceramic specimen for the length
extensional vibration
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Table 1 The symbol signs of specimens according
to aspect ratios

Llmm] | wlmm] | tfmm] | 3220000
1| 12 3 3 Al
2 | 12 3 15 A2
L/w=4] w/t=] 3 12 3 1 A3
4 12 3 0.75 A4
5 12 3 0.6 A5
2 1 4 2 067 | B20
25 5 2 067 B25
3 6 2 0.67 B30
35| 7 2 067 | B3
w/t=3 [L/w=| 4 | 8 2 067 | B4
45| 9 2 067 | B45
5 10 2 0.67 B0
551 11 2 0.67 B55
6 | 12 2 067 | B60
24| 12 24 1 Wo
27] 12 2.7 1 W1
L/t=12)w/t= 3 12 3 1 W2
331 12 33 1 W3
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Fig. 3 Effects of thickness of the specimens on
frequency constants of the length
extensional vibration
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Fig. 4 Changes of frequency characteristics in
wide frequency range according to

thickness vanations of the specimens
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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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Fig. 7 Effects of length of the specimens on
frequency characteristics of the length
extensional vibration
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Fig. 8 Changes of frequency characteristics in
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frequency according to

length variations of the specimens
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Fig. 9 Effects of the width of the specimens on
frequency constants of the length
extensional vibration
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Fig. 10 Effects of the width of the specimens
on electro-mechanical coupling factors
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Fig. 11 Effects of the width of the specimens
on frequency characteristics of the
length extensional vibration
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Fig. 12 Changes of frequency characteristics in

wide frequency range according to

width variations of the specimens
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