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ABSTRACT

A new method for designing of WDF(Wave Digital Filter) is proposed, which is based on the
digital dependent port adaptor transformed by the VGIC(Voltage Conversion Generalized Im-
pedance Converter). To design the WD-LPF, WD-BPF, WD-HPF, or WD-BRF with CGIC(Current
Conversion GIC), we have to use the different structure respectively. But the proposed method to
design any types of WDF requires only one universal WDF structure, and this structure is attract-
ive for its VLSI implementation for its simplicity.
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Table 1. Specification of regerence filter

i

]‘ Butterworth Elliptic Tschehyscheff Elliptic
LPF BPF HPF BRF
A, (dB) 3.0 0.3 1.0 1.0
A, (dB) 41.94 | 38.7 63.35 73.13
Wy, (rad /s) 1000.0 I 0.983 40.0 3.0
|
e (rad /s) - 1.018 - 6.0
W (rad /s) 2000.0 0.952 30.0 i 4.3
Wy, (rad /s) - 1.051 - 4.7
ws (rad /s) 10000.0 2.4n 100.0 18.0
M2 7 A g
Table 2. The value of various variables
1 B(h Bh C(n Cll CZI my, My
1 10° 517.63809 10° 0 0 0.1564968 | 1.5856440
LPF ' 3 10° 1414.2135 10° 0 0 0.1279288 | 1.2961890
3 10° 1931.8516 10° 0 0 0.1157314 | 1.1726040
1 | 1.0268870 | 0.0080241 1.800720 0 1 0.3017529 | 1.6925830
BPF | 2 I 0.9760390 | 0.0078230 | 0.9279776 0 1 0.2889906 | 1.7054500
3 | 1.0022830 © 0.0180656 0 0.0180656 0 0.2942586 | 1.6929980
1 | 1632.1220 | 5.0476130 0 0 1.0093540 | 0.0312188 | 1.9380480
HPF | 2 | 2899.3000 | 24.497130 0 0 | 1.7930160 | 0.0517648 | 1.8090130
3 | 12966.380 | 149.65780 0 0 8.0188040 | 0.1601527 | 1.2514570
1 | 32.828060 | 13.326620 | 32.828060 0 1 0.46232729 | 0.4623279
BRF | 2 | 96.448260 | 2.4353800 | 37.056260 0 1 1.3467600 | 0.4583964
3 | 11.173680 ‘ 0.8289287 | 29.082320 | 0 1 0.4583966 | 1.3467600
e o] 83 U EA 71ed LPF9 BPFWHS H4] M(w)l, dB
- - . ¢}
Bt 1399} prow #2909 A4S ol 8% dEe
H19] #79] Aol warpingd el 712lE 3 Ao " we=2Ax radra
2 gzEcd
L A g 888N
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50 @ / \\-H
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Fig. 9. Amplitude response of various filters realized
by TVGIC-UWDF structure (a)LPF (b)BPF
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