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A Study on Design of High-Speed Parallel Multiplier over GF(2™) using VCG

Hyeon-Kyeong Seong*

0| =22 2008 AT AMX|chstm i oi7d| x| Jof Qs HAPEAS

2 o

B =FdA4E GFem)%Y EE7AE AL A2 FEl9) VOGOl 93 143 E st =2 1°Pfs}9av}
FA719] T30l GA, A** thaka 1) ) oot at o] Sakg HE R 43dte dE] I *MM(VCG) 718 A

AASAIL, VCG 3 29 4 1432 9] & Al v E-HE 2 A8l AHE AN ste B $Hd T Q(PPC)
& AAS T A 547 VOGS PPCE A sk 149 M E 548 38t} VOG 7|1 & 43 PPCE 7
7} 171 ¢] AND Alo|E 9} 17} 9] XOR AlO|EZ FAHT). o)2j g 4 & F338te] mol djgt Lutsld 329 AA
g Bgon, e Hejo] A3 E FA o8 G2 E F8 Bt T3 A A3 $4H7) & PSpice A& 0]
A& B3t FASAE B B =704 A4e $47]E VOGS PPCE /HE2 0 2 945ty AR E, 3}

F mo| ¢ 2 FEAG F bk o] FAA o] 403w, VLSIo| A g3},

ABSTRACT

In this paper, we present a new type high speed parallel multiplier for performing the multiplication of two polynomials using standard
basis in the finite fields GF(2™). Prior to construct the multiplier circuits, we design the basic cell of vector code generator(VCG) to perform
the parallel multiplication of a multiplicand polynomial with a irreducible polynomial and design the partial product result cell(PPC) to
generate the result of bit-parallel multiplication with one coefficient of a multiplicative polynomial with VCG circuits. The presented
multiplier performs high speed parallel multiplication to connect PPC with VCG. The basic cell of VCG and PPC consists of one AND gate
and one XOR gate respectively. Extending this process, we show the design of the generalized circuits for degree m and a simple example of
constructing the multiplier circuit over finite fields GF(2*). Also, the presented multiplier is simulated by PSpice. The multiplier presented in
this paper uses the VCGs and PPCs repeatedly, and is easy to extend the multiplication of two polynomials in the finite fields with very large
degree m, and is suitable to VLSIL.
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3. IO Format Bit-Parallet Parallel Parallel Bit-Parallel BSWP Bit-Parallel Bit-Parallel
2 2 2 2 2 2 2
4 AND 2m 2m m 2m’ 2m 2m 2m
(32) (32) (16) (32) (32) (32) (32)
5. XOR (m+1) (m+1) (m+1) (m+1)? om’ (m+1)° om’
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7. Minimum Da+3Dx Da+Dx+ DA+2Dx+ Dat+2Dx+
clock period +5D, Da+3Dx | Da+2Dx 5Dy 5Dy 4D, Dar2Dx
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D = the propagation delay of one latch
Comment () = the total gate number of generalization for degree m=4
AOQP means All One Polynomial of degree m
BSWP = Bit-Serial Word-Parallel
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