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Abstract

Multiplierless FIR filters can be designed by only adders using Common Subexpression algorithm. It has small area
compared with filter which using multipliers. But it has long operation time because of carry ripple from the adder. In this
paper, when the subexpressions are added in multiplier less filters, the number of subexpressions maintains 2 until final
addition to avoid carry ripple of the addition, so the subexpression addition time of the filter can be reduced. To verify
proposed method, subexpression adder circuit of the FIR filter is designed using given example of paper. The designed
filter was synthesized using Hynix 0.18um process. By Synopsys simulation results, it is shown that by the proposed
method, area, propagation delay time can be reduced up to 53.2%, 57.9% compared with conventional design method which
using pipeline.
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Fig. 1. Transposed FIR filter structure.
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Fig. 2. Sturucture of FIR filter using BHM algorithm.
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Table 1. Delay time and maximum delay time of each P

operation in fig. 2.
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Fig. 3. Computed process until P2 has 2 matrices.
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X
L I |
I f <<
KB <K<L4
135]
Pl <45 <4
& B
» P2 p3
(a)
<1 lpa <1
-\
\ ﬁpg,
P6 \
P & (b)
P?%— P8 //Zz p7
agl 6 2 T 4F0| €Ml
Fig. 6. The case that subexpression generates 4
matrices.

2 2fle ol gdle] YR WAz WHES Hoj A7pL
71& o] &3t 2¥ Hsletd ¥ 33 el P2, P37}
2%0] "}t 19 37 2L JARAAE AY FE
o] WAEER] &3 ©A Ayl 278 QAAIZINE "
sttt o] FAS T P2E U] 280 HA o
P2 el AXt P4 & AN A
P2+ < 45 @480 stk P4AE 252 ®wbEo F
71 A e P27 22 o2& 1§ £ 3F0|28 I¥ 5
o} o] AlEE 7HY Fol vt drh o] w AAA|
el S g N A o Z B Sl i B R a = M = L

Zro

S

T3 %
il

k<3
T

(800)



20084 8 MAIZ5tE

E 2 Hoish g
Azt

Table 2. Delay time and maximum delay time of each P
operation using proposed method.
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Table 3. Simulation results.
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