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Effects of Coupling Capacitance on the Characteristics of Cascaded High
Frequency Filter using 3rd Overtone Vibration Mode
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Abstract

In this paper, two filters with center frequency of 19.58MHz were cascaded and its bandwidth

characteristics were Investigated with

the variations

of coupling capacitance for intermediate

frequency(IF) bandpass filter application. The cascaded filter showed the higher stop region, reduction

of spurious response and increase of selectivity. With the increase of coupling capacitance, insertion

loss was increased but spurious response reduced. The cascaded filter with coupling capacitance of
15pF showed insertion loss of 5.643dB, 3dB bandwidth of 55.089kHz and 20dB bandwidth of 83.608kHz,
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Fig. 1. Internal structure of SMD type ceramic
filter.
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Table 1. Physical properties of specimen.
Dielectric constant 211
Grain size | /| 1.18
Te| Tl 325
Density {g/em 3| 7.72
Tetragonality (¢/a) 1.028
TeFr (-20~80 T)[ppm/ T| 17
Nt 2573
E: 2. T dxvolE ¢ HH EA4.
Table 2. Characteristics of single resonator and
filter.
fr D.R.
[MHz] [dB] Qs ks
Resonator
19.92 60.72 5552 0.116
Fe Insertion loss  3dB B.W. 20dB B.W.
[MHz] [dB] [kHz] [kHz]
Filter
19.580 2.951 54.735 129.270
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Fig. 2. Transfer curves of single filter.
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Fig. 3. Equivalent circuit of cascaded filter with two ones.
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coupling capacitance.
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Fig. 5. Transfer curves of cascaded filter with
coupling capacitance at narrow span.
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Frequency[MH2]
(a) C=0[pF) 3 2% AAANEx W g FESA.
o Table 3. Characteristics of filter with coupling
10 //\/\\ capacitance.
o 2 Coupling Fe Insertion oss  3dB B.W. 20dB B.W.
5 30 { \ Capacitance C[pF]  [MHz] [dB} 1kHz]) [kHz}
= .
2 w0 [ V 0 19.585 4.493 37.151 101.764
=
H] \ 10 19.584 5192 50074 87.464
@ .50
b= 50 (\/‘/1 15 19.586 5.643 55.089 83.608
-60 30 19.57 6.748 24.363 77.796
-70 100 19.563 11.615 13633 67.026
19.3 19.4 19.5 19.6 19.7 19.8
Frequency[MHz] 200 19.586 23.603 34.253 155.075
(b) C:15[DF] 300 19.583 26.6 28.07 200.656
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