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Abstract

This paper proposes an efficient decimation filter structure in programmable down converter for
software radio. The decimation filter consists of the cascaded integrator-comb(CIC) filter, a
compensation filter for CIC, cascaded comb and modified halfband filters, and programmable FIR
filter. Since the compensation filter is used in CIC, the passband drooping is compensated and
stopband attenuation is improved. Therefor the more decimation can be implemented in CIC filter.
The compensation filter in CIC reduced the computational complexity of other decimation filters and
the coefficients of PFIR, thereby achieving a significant hardware reduction over existing
approaches. We can reduce the multiply operator by 20% in hardware and operation by 50% as
compared with PDC of Harris.
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Fig. 3. Block diagram of decimation filter.
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Fig. 11. The frequency response of example 1.
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Table 4. Computational complexity comparison of example 1.
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Table 5. The frequency spec. of the receiver

of example 2.

AlSF parameter ARF W4
Sampling rate 49.152Msps

1. 630khz from the carrier
Passbhand edge 2. 0.2dB passband ripple

(max[dB]-min[dB])

1. 750khz from the carrier
Stopband edge 2. 80dB stopband attenuation
Desired decimation 20
ratio

o 3] 2ALe] 79 1 S5-stage®] 109] HiAwlolAd CICHE
B2} 1709 halfband FE HE, 2z 6
odd-symmetric FIRZE] 2 A= 3ich

eISOP He] : €A 13} 53 CIC staged F-A13}
7} s 12]9] AAMFAlE wsiel 4-stage 59 dlAH
ol CICEE|(k=7, c=-22241)¢} 2709 modified
halfband ¥¥], 1 prefiltler, L83z 54%)
symmetric FIREE| 2 A=

e AQkEl ub : 4-stage 10:1 HAHe]Ad CIC HE
(k=1, 1=4, M1=5, M2=2 AF2)¢} 11%] comb P2 21
HAejo] A, halfband FE]E prefilter® 4183 ¥ 57
® odd-symmetric FIRZE]2 A8}

even-

#3948 SPE F 1% 95

2% 129) E 68zt AM 729 FI 54
Qdake wlg ekl glek sfelalel mshdE
A Q] 27 1%t 9k AR AE o 4
Slek e} ISOP wlajd vivld dabee) Z4v)
Q%ck, ol 1SOPell wlal dlAlmolde] & FolA]
= ko] Felmi wb B bl HlSE 4
s& 2L & 4 oleh 2t Al 2 AdaA o
AeE A7 20% Ame) A vt Aee ¢

oy N

v

% glek
0.1
o MARA AL
: NS AL
“\ .
20
%' 40 \
; \
°
2 60
: |
£
< -80
-‘000 100 2(;0 300 400 500 600 70‘() 800_900100’(;11001200
F 14 (kHz)

a7l 12. A 29 FH4 54 24
Fig. 12. The frequency response of example 2.
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Table 6. Computational complexity comparison of example 2.
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