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Abstract

In this paper, a new high speed paralle]l input and
parallel output GF(2™) multiplier based on standard basis
is proposed. The concept of the multiplication in
standard basis coordinates gives an easier VLSI
implementation than that of the dual basis. This proposed
algorithm and method of implementation of the GF(2™)
multiplication are represented by two kinds of basic cells
( which are the generalized and fixed basic cell), and the
minimum critical path with pipelined operation. In the
case of the generalized basic cell, the proposed multiplier
is composed of m’ basic cells where cach cell has 2
two input AND gates, 2 two input XOR gates, and 2
one bit latches. Specifically, we show that the proposed
multiplier has smaller complexity than those proposed in
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5¢e GF2)9Y fd4aBolth dutd oz GF(p™)E& "
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GF(2)2 & HA v dAdTd ANz &3 &
A GF(2™)e 4% go] Fojxr
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AA {r, 1y, ..., Tw-y) E standard basis {1, a,
&, .., a™ e dualelatm  FA gz qf,
=0, 1,..., m—1,% dual basiso] 71%3 A9 #H

(coordinate)2til &9, AE of&3 #o] & 4 gQlrh
i
A = Soa,-a‘
-1
= ’2 a/t
=0

web Pk F 4, Ask BY  ®old wuw

b = Tr(a'p)
-1,
= Tt(la'A Zﬂb,a’)
_ :Zo b, Tr(a™iA) @

g‘b,-(a'A);

4] (4)= Standard Basis X Z 2 B¢t dual basis
#RE 2E (A WEHANE 2T (AE
¥ ol £@FAMNCE TE 5 Y.

(e'A); = Tr(dd'A)

Tr(a*'a'™t4) i=0,1,..., m—2
{Tr(a"‘a'_lA) j=m—1, )

[(a"‘A);+1 j=0.,1,...,m—2
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Fig. 1 Block of the Berlekamp's dual basis
bit-serial multiplier in a finite filed
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Fig. 2 Block of the modified basic cell

(M) of the Standard Basis multiplier
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Fig. 3 Block of the proposed basic cell
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7h. dwtstE FACAE e FA47)

Ad=4A°lD 2 ATt db=a,d o, B 1<k <m—1
of g o4 ARl & F¥ £ dm, 28 21)9
71 A2 shve 2998 AND9 2998 XORE o
2 shuel 2908 ANDS 2998 XOREZE Eelsle) 13

O

-335-



990 5B ABEITEA ETHABMAE WX E B2% B1% 96

33 2e A2e JEA BEE UE
FA71Y N4 £82 09 29 2ES
OlE $& ZAW vx T A9 & vE X

8l7) W&o AX FA7] £59 EFEE 4 T A

o,

U n3sd F47488 e 47

3% 30]A #AAE standard basis F47]19 7184
EE2 AN A0 A, F GFQe 929
& 1@ 42 ¥FHdd 28 4L fi=1¢9
o FA7 ARAEZ, Py WEE, & A9 299
ANDSt % 9 XORACEEZ FAHo 3dd,
£i=0d u Z|EAEE N;& I8 4Q) HHAH,
g 7hel 290" ANDSH ¥ 7Hel 290¥ XORAIEZ
FAEd nAsE FAIEE e PRIV o
AZze AU duztd FA714E e 47
o) A%} wAAZ F A9 29 ANDSE & AY
298 XORACIEE Faste AFALE =t

a sn fAi__Bi a A B
it
& ™
1
P P P e
Al YBi az A) Bi a/j

W £=1¢1 A%, Py @ £i=0%) A%, Ny
2% 4 #|<E Standard Basis 41719 71&4
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Table 1 Comparison of different multipliers

uzd Akl #4417
Nedg
Berlekamp(2) AR Yursd nRgE
g7 7
gans | B il
A
PEY m m? m? m?
P; A N;; &
g |2m R [z 29d 2 2-9d 'g -
AND AolE, | ANDAGIE, | ANDA e, | 2 2UH |1 2-da
4 |om sam |2 zaw |2 zqa |ANDACIE. | ANDAE,
; - - 1292 |1 2-9d
& | XOR Alel£. |XOR Al91=,|XOR 7o,
E
. Jam aes |3 us|e us XOR Ao\E,|XOR Aol =,
o -
latch latch latch z 1M 2 1-ME
latch latch
Latency et m+ 1 mt 1 m+1
1 2-94 ol o
g | ANDAelE, [} FUEAL TR o DA,
{togotm=1) 1 | ANDACLE JANDACIE, |y o voR Aot
Time 1 2-ad |1 2-vuy B
step | & 293 |yxoR o= |XOR Aele
XOR AlolE
Basis N
s Yes No No No
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