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A Study on the One-Strip Electrode Ceramic Filter Using the
Energy Trapping Effect
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Abstract- In order to simulate the ceramic filter in the state of the one-strip electrode, the
theory has been analyzed and a computer program has been developed using the energy
trapping effe¢t. The ceramic filters were fabricated using the PZ2T-4 specimen.The necessary
condition that the ceramic filter has the energy trapping effect is that the electroded portion
frequency sh6éuld be smaller than the unelectroded portion frequency when the wave number
is zero. Each of the average differences of the resonant point and bandwidth between by
the theoretical calculations and by experiment results was 5.6(%] and 3.72(%].

It is considered that the one-strip ceramic filter having a desired characteristics and the
lowest difference can be fabricated easily by means of the simulation developed in this

paper and the fabrication methods.
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Fig. 1 Schematic diagram of the onestrip:

electroded ceramic filter.
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Table 4 Band-width of ceramic filter for one
-strip.
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Table .3 Resonant frequency <>f ceramic filter for one-strip.

No. | F[MHz] ol#A[MHz] | 544 MHz | ex[%] |
CF1 | 316 277 2 96 6.86
F2 11 3.60 | 176 444
o . I 2 N S YL 4
F3 1.08 ;.58 ‘ 3 71 3 63
F-4 6.43 1 57(11 B 6.04 ) 7.66

30




REPS Micis 0% 19 1991%F 1B

2, 57 iR Jerze JUAEedy FIis o
A e <L< ol Tl

3. EARKY ol AT Y FAHo AT
s}ge] 4zke] zbelE 1014 el ﬁfeiﬁsbsl

M,

561~569, 1959.
[6] H.F. Tiersten, J. Acoust. Soc. Am., Vol. 35,
No. 1, pp. 5358, 1963.
[7] R.D. Mindlin, U.S. Army Signal Corps Eng.

4, AHEA hr}l k&S HREL o WA=
#HAL Molm gtk HHRIEY olEXS FA
A7t BE 3.72[%]2AE Mo|Auk wlamH A
3 e ok Asdd,
apeba], Ao HEHES o) HEjo=z

A Ay FAE =24 4 dv TAWHCA A3t

£ Fo49 FAMEE A2 2HE FHE F

legztn B

# 2 B

[1] W.S. Mortley, FM.Q. Wireless World, Vol.
57, pp- 399~403, Oct. 1951.

[2] W.Shockley, D.R. Curran and D.J. Koneval,

* J. Acoust. Soc. Am, Vol. 41, No. 4, pp.

981~993, Apr. 1967.

(3] M. Onoe and H. Jumonji, Electron. Commun.
Japan, No. 9, pp. 84~93, Sept. 1965.

(4] B, #HAk%E BETHESE BBEHR,
US71-3, 1971.

[5] R.D.Mindlin and M.A. Medick, J. Appl.
Mechnics, 26, Trans. ASME, 81, Series E, pp.

Corps Contract DA-36039 SC-56772.

[8] B.A. Auld, Acoustic fields and Waves in
Solids, Vol. 1, Wiley, New York, 1973,
p190~200.

[9] H.F. Tiersten, Liner Piezoelectric Plate Vi-
brations, Plenum Press, New York, 1969.

[10] D.V. Shick, Analytical Studies of Thickness
-Extensional Trapped Energy Mode
Resonators and Transducers, PhD, 1984.

[11] H.F.tiersten and B.K. Sinha, Ultraso. Instit.
Elect. Electron. Eng., New York, pp.
167~171, 1978.

[12] P.Das, G.A. White, B.K. Sinha, C. Lanzl, H.
F. Tiersten and ]J.F. McDonald, Acoustical
Imaging, Vol. 8, pp. 119~135, 1980.

[13] H.F. Tiersten, B.K.Sinha, J.F. McDonald
and P.K.Das, Ultra. Symp. Proc., pp.
163~166, 1978.

[14] Peizoelectric Ceramic-Typical Room
Temperature Data, Vernitron Ceramics
Cooperatoin.

(15]) EB{L4 #edh, FOr#EH, p. 721, 1981




