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An Improved Processor of Multiplication
using the Addition based on H421 code

Ji-Hoon Park’, Man-Pil Kim', In-Soo Choi

2 o

2 e HRISEE o83 9abde sgolAl 71w sloAE sl &% 34wl A
PP BA0R @ dweE 0 AT AL AAFDL, FuANL BAANN BEHQ
E4Z dh=

ABSTRACT

In this paper, we propose the algorithm and circuit implementation to improve the
performance of Multiplication using Addition based on H421 code. We expect that our
method will be an essential element to make a embedded prototype in Ubiquitous
environment.

Key-word : H421, 8421, Multiplication-Adder

.M B J|E AR
=9 HAFHE VLSC Fo=z 49 +44d 21 JR7|e] BFe EM
A ZRAAMZE HEE Itanium2 ZEAA 9}
2 YGATEE AH A BDP) AP EE Tl )= A (carry) S Agats W)
A dgEolA lemm Akl AltEed AF 2y 7z Ef Pz, solHs Fxz B
Blo AdAe] dagsd dze] Wig 108 & o g, ols FxE AR Aty
Ao Aol AARE #ele FRAE ] FSEA Ao FgzwAe 7] ttERE stmgold

of Wl £ 71ed Ao AaAl Hol A vhzs) ol eHth2]

ol7]1M, LA 103 Fge AdE A

ME HA21AEE ol &3 kA AAelA 71N 211 RCARipple Carry Adder)

oAl silel o3t Aol Aedde 54 Full Adders ¥4= ﬂﬁfs}oq TAE QA2
oR  duT RN IR TS ANGNER, oy sk 2F F MY dde FRE e )
HAE 2 SAoA d42A¢ =72 YHtE B ez Aae o x]oq;\] o] Zrgt wehA,
g9 71x35 dA . ol ¢late] a3t Algko] HES] Moz

FhdEE 345 FodoldAE o8T

itk

Ao ZHFe gsta 8kl 24 (1f93014@kang won.ac kr)

- 123 -



124 IR LAXNSMIIESHELX MY H2E

An1 Bn A1 B1 AD BO
snt s1 S0
19 1. RCA
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Fig 2. Multiplicate using the Addition
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¥ 1. 8421 Code
Table 1. 8421 Code

10 16 BCD
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
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Table 2. 2421 code
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1 0001

2 0010
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5 1011
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7 1101

8 1110

9 1111
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#include <stdio.h>

int main(void)

{
int i, j;
i=17,
j =28
j = i

printf("%d", j);
return 0;
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Fig 5. Flag Register
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int Add(int *array1, int *array2 )
{
int CarryFlag;
SIS A=/
int Present, temp;
/* @ul L] b,
YA A W=/
int start, finish;
/* Time Stamp */
Add_value = (int *)malloc
(sizeof(int) * 32);
/*32bitAk 2 3 W A */
start = clock();/* Time Stamp */

ks

CarryFlag = arr1[31] & arr2[31];
Present = arr1[31] ~ arr2[31];
Add_value[31]=Present;

/] A7)
for(i=maxlength;i>startvalue;i--){ /* HIEW 7}FALt 4238) %/
Present = array1[i] ”* array2[i] *
CarryFlag;

CarryFlag = (array1[i] & array2[i]) |
(array2[i] & CarryFlag) | (CarryFlag &
array1[i]);

Add_value[i] = Present;

}

}

TimeStamp = (double)(finish-start)
/CLOCKS_PER_SEC);
/* <=3 Time A2} */

Int *create_2421(int digit){
for(i=0;i<4; i++){
A EEETELY
templi]=0;
}
arr = (int *)malloc(sizeof(int) * 32);
/* 32bit A5 H v B A +/
switch( digit ){/* /* 24213 = A */
case 0:
’0000
break;
case 1:
0001
break;
case 2:
0010
break;
case 2:

case 9:
1111

}

return array;

}

3-2. Shift A4t 2 7pzkab 23t
3-2. Shift calculation, Combination of
The Addition and The Subtraction

(28 3] 2421 code 7149+e] 7}zhabzdh
3-1. 2421 == A
3-1. Generation of 2421 Code

int ShiftAndSubtract(int count, int *arrl, int times){

for(count; count<maxlength; count++){/* right 4
shift5~&§ #/

arrl[i]=arrl[count];

1+

}
/x 2421 7VEA O o)gk ARG wE 1044 ALt «/
temp2 = (arrllindex]*2 + arrl[index]*4

+ arrllindex]#2 + arrllindex])*10;

for(i=0;i<times;i++){  /* 72k WbE5E +/
temp2 —= templ;
}

return temp?2;

}
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