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ABSTRACT

So far, there have been grossly 3 types of studies on GF(2m) multiplier architecture, such as serial
multiplication, array multiplication, and hybrid multiplication. Serial multiplication method was first suggested
by Mastrovito [1], to be known as the basic GF(2m) multiplication architecture, and this method was adopted
in the array multiplier [2], consuming m times as much resource in parallel to extract m times of speed. In
1999, Paar studied further to get the benefit of both architecture, presenting the hybrid multiplication
architecture [3]. However, the hybrid architecture has defect that only complex order of finite field should be
used. In this paper, we propose a novel approach on developing serial multiplier architecture based on
Mastrovito’s, by modifying the numerical formula of the polynomial-basis serial multiplication. The proposed
multiplier architecture was described and implemented in HDL so that the novel architecture was simulated
and verified in the level of hardware as well as software. The implemented GF(2m) multiplier shows t times
as fast as the traditional one, if we modularized the numerical expression by t number of parts.
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Fig. 1. Mastrovito's serial GF(2m) multiplier
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Fig. 2. Block diagram of the x2-multiplying circuit.
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Fig. 4. Block diagram of Z,,(x) circuit.
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Table 1. Performance comparison of GF multipliers

(m=2k).

GF(2™) |AND| XOR | REG | MUX | CLK Delay
HHZEI [ m m 2m 0 m fastest ()
sto|lBe|= [ 2m | 32m | 2m 0 mjf2 slow (i)
HotElJM

- 2m 3m 3n [m+o~2| mf2+1 | fast (i)

() Register -> AND -> XOR

(i) Register —> GF(22) vi® ZMH7| 2 AND - 2
XOR) —> XOR

(i) Register => AND -> MUX —-> XOR
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Table 2. Synthesized result of 193-bit GF multiplier
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