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An Optimal FIR Filter Design Method Using H/W Complexity

Estimation
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Abstract

In this paper, we investigate a method for designing FIR filters with CSD coefficients. Firstly, the H/W complexity of a CSD
FIR filter is estimated in terms of number of gates. Using the estimated complexity, an optimal filter that can meet the required
performance with minimal H/W complexity can be designed. Next, based on the MILP problem solver called BonsaiG, we present
a filter design program. From the two design examples, it is demonstrated that an optimal filter can be obtained by comparing the

complexity of the candidate filters in terms of the gate counts, whose differences are estimated to be about 400-600 gates.
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Fig. 1. Structure of an even-length linear-phase FIR filter
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Table 1. Specification of the first design example

A=
E 5

=

EEHWE 5, 1A% (N

=3 A o]dr
Zro A BATZ el zM 3712 N

3¢ 3=

band edge ripple size # of taps
passband 0.152 cycles/sample 0.1dB
17
stopband 0.324 cycles/sample 65dB
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Table 2. Performance of filters in the first design example. (unit: dB)

B2 N 18 20 24
1/5 67.84 66.23 74.48
11/4 67.83 67.82 74.33
1/3 65.30 65.31 69.16
172 56.94 58.64 64.35
12/2 65.98
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Table 3. Gate count estimates in the first design example

N 18 20 24
B/iz 11/3 11/3 12/2
# of gates 5481 6090 5964
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Table 4. Gate count estimates in the second design example

N 60 62 64
B/iZ 14/4 12/3 12/3
# of gates 23100 19205 19824
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