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SUMMARY

Recently, as personal portable communications into wide use,
piezoelectric ceramic IF filters have come small size,

In this paper, a new type piezoelectric ceramic resonator was
proposed and fabricated. It has a revolutionary figure that two
separated electrodes were deposited on the same plane of a
rectangular plate, The plate was poled through the electrodes,
And 455[kHz] bandpass-filters which used the resonators were
designed and fabricated,

The results of this investigation are as follows:

1. The new type resonators have large Aaf , large dynamic ratio
and resonance characteristics without spurious,

2. Because of the structural characteristics of the resonator,
fabrication of the ultra-small size SMD type filter is
possible at low price,

3. The proposed bandpass-filter has the wide bandwidth of over
9% relative bandwidth,

4. The proposed filter has good G.D.T. characteristics in

passband,
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Table 1 Grade and the manufactures of starting materials

Raw
Purity[%] Manufacturer
material
PbO 98 Osaka Hayashi pure Chemical Industries LTD.
T:0, 97 Osaka Hayashi pure Chemical Industries LTD.
Zr0, 99.9 Sigma Chemical Co.
CoO 98 Junsei Chemical Co.
Nb,Ox 99.9 Fluka Cheie
Cr,0, 97.5 Osaka Hayashi pure Chemical Industries LTD.
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Table 2 Shape conditions of the resonators and

their symbol representation

AlH J% & W t g
Gl 3.3 0.85 0.8 | 2.6
/L8
& 4 G2 3.3 0.85 0.8 | 1.9
H 3}
G3 3.3 0.85 0.8 | 1.2
T1 3.3 0.85 1.8 | 2.4
t/L2] T2 3.3 0.85 1.4 | 2.4
H 3} T3 3.3 0.85 0.8 | 2.4
T4 3.3 0.85 0.4 | 2.4
W1 3.3 3 0.8 | 2.4
W/L2]
i W2 3.3 2 0.8 | 2.4
H 3}
W3 3.3 1 0.8 | 2.4
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Table 4 Parameter values of the parallel and series

resonators
4 guA EEIERE
L[mn] 3.3 3.6
g[mn] 2.4 1.2
W{ mm] 1.7 3.5
t[mm] 0.8 0.8
CO[pF] ) 45
fa[kHz] 504. 594 455.579
fr[kHz] 454.662 406. 044

Gain[20dB/div]

START 355 kHz Frequency STOP 555 kHz

Fig. 13 Frequency characteristics of the series and parallel

resonators in narrow frequency range
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Table 5 Measured and calculated frequency characteristics

of the two stage filter

Measurement value | Calculation value

Center frequency[kHz] 458.6 455
3dB bandwidth[kHz] 42.5 48.8
Relative bandwidth[%] 9.3 10.7

M
o

Insertion loss[db]
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