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The Design of Digital Filter Using
Elliptic Functions
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ABSTRACT  In this paper, we have studied on the IIR digital filters design using Elliptic functions. In process of
transfortation to digital functions from analog Elliptic functions, Bilinear z transformation method has been utilized.
Designing of digital filter using the Bilinear z transformation the problem of aliasing can be avoided, whereas the
frequency distortion is generated. The transformation from analog function to digital function is not equal in the re-
gion of the cut off frequency response caused by this effect. Avoiding the problem of this effect, we have used pr-
ewarping method. Finally, the magnitude characteristics of digital filters are compared with its of analog filters by
computer simulation. The results have shown that the magnitude characteristics of digital filters by the prewarping
method have made more remarkable improvement than its of analog filters.
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K\ =tan Oy,T_tm_ﬂ,,T — tan(Q,T/2)
* 2 * tan(Q,T/2)
Q,T Q. T _ _Kitan(2, T/2)
Ks=tan tan 2 K= Koo tan'm(ﬂg.T/Z)
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Ko= tan(0.T/2) =0.527864045 1)
wp= K, =0.726542528 12

A=w,;T/2tan(,T/2) =5.0E—~5 13

ol I, FitHRME Ap, Aost R(2E W 3= K(1)
o] Rkl K033k &K 1ol skl Ki(3)9] Hee
('S) 9] h#rzhE Programoll fkslte] K3l %
33k et

B3 AdAlel 19 H(5) 9k H(S) 2] A3k
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i A’t Bli Bll HD

| 1 111.2944354| 0.1714740 | 0.5131360
H\(5) 0.0032721
2 12.1698370 | 0.5247129 { 0.1731528

_ | 1]4.51777E9| 6.85896E7| 1.02627E4
Hoe(5) 0.00322 1
2 | 8.67935E8( 2.09885E8( 3.46306E3

t}2 Bilinear z ol K3 K102 7 Rt
L& F 49} P2}

B4 AAd 19 H(z) 9 A5
Coefficients of H(z) (design Ex. 1).

i ay Ty ay L H,

—

0.9836414 | 0.3907954 | 7.2980900 | —12, 2217432
H(z) 0.0032721
0.5598643 | 0.7960348 | 1.8669540 | —1.3780089
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Characteristics of magnitude and loss. (design Ex. 1)
(a) Magnitude characteristics (b) Loss character-
istics.

gt BES AA KAl digital KB K(AGS] 7
fRzt-& £ 59 3t

BS5 AAlel 29 H(z) 9 A3t
Coefficients of H(z) (design Ex. 2).

i @y Qy Ay Ay 8. I

—_

—0.8455434(0.5051739(0.1982514{0.2631278
—0.53998850.83715860.4814235(0.3343230

—0.5524098 | 0.2237951
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AEETOl 2 o AR S WE sk 2ol ERE =
HEEES 27 50 Yepdce}

aRatBl 3 .

Ap=1.0dB, A,=40dB, TE @@iKedge(Lo-
wer pass band edge=0Q; )= 2KHz, EE &
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Characteristics of magnitude and loss.(design Ex.2)
(a) Magnitude characteristics
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3815 edge(Upper pass band edge=Qs,)=3KHz,
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edge=0,) < 4KHz, T=10"sec. 8l digital

HE6 AdAel 32 H(z) ol AlTa
Coefficients of H(z) (design Ex. 3).

i a,; ay ay, Ay
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3 | —0.5899387 |0.9287727 | 1.7394294 | —2.1400249
4 0.5899387 | 0.9287727 |0.7797137 | 0.9592830
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