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Consideration on IIR digital filter
with equal ripple characteristics

Shigenori KaTsuMI and Yoshihiko Ocawa
(Received March 31, 1988)

Abstract

It is known that a filter with equal-ripple characteristics both on the passband and
on the stopband has the greatest stopband attenuation. This report considers an equal-
ripple IIR digital filter under the condition of a fixed sum of a denominator and
numerator degree in the transfer function. Under this condition the number of multi-
pliers in the digital filter system is constant. In this report a new filter design method
is proposed. In this method denominator and numerator of the transfer function can be
independently determined.
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M | M+N=9 | M+N=10 | M+N=11 | M+N=12 | M+N=13 | M+N=14
5 14.189 15.977 .
6 15.417 23.449 24.641 97.461
7 21.529 22.045 32.017 32.900 36.673 39.137
8 7.430 28.056 28.388 40.008 41.211 46.407
9 34.440 34.919 47.713 48.753
10 40.798 55.519




180 BedE BEED EE
HEH

{dB}

50 - Q\\\\\\

40 \

30 ] % H+N=13

20 c\\\\\\\\‘“'“""__—c\“-\\\f}H+N=11 ‘\\“*“=12
o

10 d////////)x\x\\\‘\\‘h____Wﬁ;:;:g \n+n=1o

2 SRS TR L B RRER

-
n
w
kS
o,
o
-~
>

IH(3Q) |°?

0 Q [rad] 0. 2=

(3 -a) BRBOIEE2 RFFE

JH(3Q) 1%
221074 A
0. 2=« T

OQ— | @----- ®——

M 7 8 9

N 6 5 4
HER[dB] | 36.673 | 41.211 | 47.713

3 SBSTFOKRBENFH 1IN & & DOIRIE 2 FHE



7 )y TNWIRT A PINLT 4 NFICETE—EEE 181

e 5

AMREED DTS2 > T, ARGZHHEL V72253 L 2BFRABTYRENLS L2, &
(BHOBELRLET,

& £ X @
1) Papulis, A.: “On the Apporoximation Problem in Filter Design”, IRE CONV. Record, Pt2, pp. 175-185
(1975).

2) Oppenheim, A. V. Schafer, R. W.: “Digital signal processing”, Prentice-Hall{(1975).
FHER T T4 S AESTRE” (E, TF), 2w (8853),



