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Abstract

In this paper, 3rd overtone mode energy-trapped filter using modified PbTiOz system ceramics was

manufactured to apply for intermediate frequency(IF) SMD type filter with splitted electrode and gap

size. To investigate the effects of splitted electrode and gap size on filter characteristics of 3rd

overtone mode energy-trapped filter, ceramic wafers were fabricated by etching splitted rectangular
electrode size(bXxd) of b=04, 0.6, 0.8, Imm, d=0.3, 04, 0.5, 0.6mm and gap size(c) ¢=0.2. 0.3, 0.4, 0.6mm,
respectively. And then, SMD type ceramic filter were fabricated with the size of 3.7x3.1mui>. SMD

type ceramic filter with the size of b=0.8mm, d=0.4mm and gap(c)=0.4mm, which showed insertion loss
of 2.951dB, 3dB bandwidth of 54.7kHz and 20dB stop bandwidth of 129.27kHz, was suitable for IF

bandpass filter application.
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Fig. 1. Interior splitted electrode pattern.
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Table 1. Physical properties of specimen.

Dielectric constant 211
Grain size | M) 1.18
Te| T | 325
Density  [g/cm 3] 7.72
Tetragonality (c/a) 1.028
TcFr (-20~80 T)[ppm/ T | 17
Nt 2573
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Fig. 3. Characteristic  impedance curve of

20MHz SMD type ceramic resonator.
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Table 2. Filter characteristics with the variations of splitted electrode and gap size.

Varing dot size {mm] Fc Insertion loss 3dB B.W. 20dB B.W.
b d gap(c) [MHz] [MHz] fkHz] [kHz}
0.4 19.617 5.850 54.852 113337
0.6 19.679 3.504 51.819 118.078
04 04
0.8 19.580 2.95( 54.735 129.270
1.0 19.630 5.614 55.890 129.54¢
0.3 19.651 7.048 60.926 123 169
0.4 19.580 2.951 54.735 129.270
0.8 04
0.5 19.598 2.042 41.901 120.742
0.6 19.624 3.59 24788 97.273
0.2 19.593 6.933 73.947 148779
0.3 19.575 6.208 59.496 144.946
0.8 04
0.4 19.580 2.951 54.735 129.270
0.6 19.577 2.086 30.265 95.811
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