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A Study on Sequential Digital Logic Systems and
Computer Architecture based on Extension Logic
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Abstract

This paper discuss the sequential digital logic sSystems and arithmetic operation algorithms which is the
important material in computer architecture using analysis and synthesis which is based on extension logic
for binary logic over galois fields. In sequential digital logic systems, we construct the moore model without
feedback sequential logic systems after we obtain the next state function and output function using building
block T-gate. Also, we obtain each algorithms of the addition, subtraction, multiplication, division based on
the finite fields mathematical properties. Especially, in case of P=2 over GF(P"), the proposed algorithm have
a advantage which will be able to apply traditional binary logic directly. The proposed method can construct
more efficiency digital logic systems because it can be extended traditional binary logic to extension logic.

Key Words : extension logic, sequential digital logic, arithmetic operation, finite fields

LM E A, OAE A, BFE, P 5 o
WHgFH Aze BIE PR O

2141719 AA| ITA L o2 71&e] Hx g Aw e} Q17 F4)el Anytime, Anywhere,

S} tEo] tAE 7Ea AdEYl sMtow whe Anynetwork, Anydevice, AnyserviceS #] 3}
‘AE Q) =8y AFE Tk L snFH~ AFgow W 9 7qo]E1r[1 3] o]
A5YAL: 2007.11.12, $H 42 LA 2008.04.07 78 SH AL~ AFTE A A9 de 2E

_15_



fo
]
rr
n
=
N
P
_(')E
1>

AR E = AL A HAFE 70|

rk

et 917

Hog BA
53] P7} &Frolal mo] el 449 GF(P™) el
A P=20]a m=1]1 A5t dE9 27=gd 7]
S =g YgAga2de] 27k HH )
SF REYFTE o] WHFd &9tk S
A 712 230 A =g Al 2Hle] A
o] golatttE FHo] Ukl B mRo A=
22 +=8¢] A4S GalisA Aol A slAsle] AT
Alz~glo A 9] Agto] §le TATAE

g PSR e, T3t AFH TR

del At FS Eelagc

o
it

oo P Ay i
t\OJ_l

Il =X X8 = AL Y

Bl Xm0 2 rlo 1o @
T V)

>
i orlf [o

o714 Z4Zy S& A, I 98, Ze 29, §=
g de, A 28 8golth S
eGFP") (=0, 1, 2, ... , P"-1)o|t},

shA, 9 A §v o AQ)S 22 AV
(mapping) #AE 7}

§ S x] ———» Sy (2)

71 Sz @AVTHOlAL Spi AR E ol

T AE EYo] oA AN
o] F01#]i= Moore model¢! 4o &3} 2
FAE

NS ——» 3)

F-o = Moore model?] #lgke] = 74

=
9o SAUAD A 2D T DR,

1. T—-gate 74
2 E=rolAe A A=A 2R Aol
AFE-E]E= Building Blockd 78 =g]ixtE=
T-gateo]™ olol] gt E %+ b 1719 2
o L3k Aol gl A9 Re ViolH, Ve
1,

AE| digit code®] 2L k=0, 1, 2, ... , m-1°]t}.
JR— IU
I |I
: T
: : output
Eol Ef z
Inpurt : H
[
| ]
Ay e 8y Ay
%—/

control digit code

O 1. =XCX A AT Y ALEEE
Building Bolck T-gate2 £ T

Fig. 1. The block diagram of the Building
Block T-gate that is used constructing
the sequential logic digital systems.
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Fig. 2. The block diagram of the generalized

sequential logic digital systems over

GF(P™).
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