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Abstract

Given n values x;, X, ... , x, and an associative
binary operation, denoted by o, the prefix problem is
to compute the n prefixes x; 0x,0...0x, 1 i<
n. Combinational circuits for solving the prefix
problem are called prefix circuits. In this paper, we
construct new optimal prefix circuits SL, with depth
d(SL) between 2 [lg nl-3and 2[lg nl -5,
depending on the value of n. In addition, we can build
a class of optimal prefix circuits. Compared with two
other optimal prefix circuits SN and LYD, we have
d(SL) < d(SN) and d(LYD) + 2 2 d(SL) 2 d(LYD).
However, LYD has a greater maximum fan-out. Thus,
SL needs less area and may be faster in VLSI

implementation. It is also much easier to design SL
than LYD.
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