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A Study on the Polyphase Filter
using the All-Pass IIR Filter

Seung-Young Kim’, Nam-Ho Kim’

*School of Electrical, Control and Instrumentation Eng., Pukyung National Univ.

ABSTRACT

In this paper, the polyphase filter which has
good ripple characteristic in the passband is
proposed. This filter consists of the digital all-
pass filter of parallel structure and it is the
half-band filter with all zeros in unit circle.
To approach easily in designing hardware, we
determined the coefficients to the 16bit 1.15
format. To evaluate the performance of this
filter, we analyzed the phase characteristic in
each branch and simulated each filter with
small coefficients. From the result, we have
got to good ripple characteristic and also ana-
lyzed the fifth and the seventh, and compared
them with four part ripple, group delay,
transition bandwidth, stopband attenuation.
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Fig. 2. The seventh-order polyphase filter.
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Table 1. The coefficient of fifth-order filter.

Case 1 Case I
a 0.25 0.125
b 0.75 0.5625

- Table 2. The coefficient of seventh-order

filter.

- Case I Case V
‘ag | 0.12841796875000 0.06271362304688
a; | 0.79061889648438 0.66580200195313
by | 0.429443359375005 0.26370239257813
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Table 3. The ripple and the group-delay

the ripple in group-delayT
passband (x dB) (samples)
Case 1 617 9
Case I 0.47 5
Case M 21 13
Case IV 0.0004 8

Table 4. The comparison of transition band-

width and stopband attenuation.

HolHH F(Hz) | AANEY Z2(dB)
Case 1 | 0.06576884987475 | -26.75449587304400
Case T | 0.30624991127891 | -69.65623303680695
Case M | 0.09993281525481 | -52.99196142518000
Case IV | 0.30609916428787 | -111.7505444026140
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