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Abstract

An XOR-Based Dual-Rail PLA can achieve low-power dissipation and high-speed oper-

ation by using latch sense-amplifiers and a charge sharing scheme. In this paper, we propose the two
logic synthesis methods for XOR-based dual-rail PLA: exhaustive method and heuristic method. We

also present experimental results.
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Given: a sum-of-products expression f
Procedure Exhaustive method
X ={}
for all possible productterm ¢ = x1x2 - - - Tn
for each product term d which satisfies a condition
feCdC fafz o fan
X=XU{chpd}

end for
end for
g=20

for each XOR term ¢ @ dj, in X
Create a new variable py, to represent cx & dy.
g=g+ (ck ®dk) D pr

end for

Simplify f with g as a don’t care set and obtain fxor.

Replace pi in fxor with cx, @ di.

Output fxor.

end Procedure
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Given: a sum-of-products expression f
Procedure Heuristic method

C={}

for each product term c in f
C=CU{c}
for each literal [ in ¢

C=CU{c—-1}

end for

end for

X =

foreachc =l1lo---1, € C
if ¢ satifies TC - fil f72 e fin then
Simplify f, with ffl ffz e an, as a don’t care set
and obtain d.
if d is a valid cube then
X=XU{cpd}
endif
end if
end for
g=0
for each XOR term ¢x @ dj, in X
Create a new variable py, to represent ¢ @ dy.
g=g+ (cr ®dr) @ p
end for
Simplify f with g as a don’t care set and obtain fxor.
Replace pi, in fxor with ¢, D di.
Output fXOR-
end Procedure
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7< 1. Comparisons between ESPRESSO and the proposed method.

circuit #inputs ESPRESSO Proposed(Heuristic method)
#product terms | CPU time | #product terms ‘ #XORs ‘ CPU time
examplel 8 11 0.0 6 1 0.1
example2 16 87 0.1 39 5 7.4
example3 32 144 0.8 99 3 14.0
exampled 64 220 16.5 136 3 2549

7 2. Comparisons between several implementations of a circuit example4. (Process technology: 0.35um CMOS,

2-Poly, 3-Metal)

type #transistors | Physical dimension | Delay time
Standard cell 811 152pm x 133um 3280ps
Conventional PLA 3940 997um x 554um 1505ps
Dual-rail PLA 8226 1865um x 505um 720ps
XOR-based dual-rail PLA 5052 1159um x 505um 698ps
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