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Abstract  This paper presents a new Boolean extraction technique for logic synthesis. This method extracts
kernel-kernel pairs as well as cokernel-kernel pairs. The given logic expressions can be translated into Boolean
divisors and quotients with kernel-kernel pairs. Next, kernel intersection method provides the common
sub-expressions for several logic expressions. Experimental results show the improvement in literal count over
previous other extraction methods.
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AdAY A olgF TE w4l 4HE

e 52 21 99 A9 F/Ge = &°l "tk
F/G=Q= @ ol @7} tis= WeAlel sl 4b&

, G U5 Aler(algebraic divisor)g} dl1l, 1 £]9]

R

A9 B Al4(Boolean divisor)2} st}

o 3: (a+b)(ct+d)=ac+ad+ bc+ bdx= tjs=

#Zolw, (a+b)la+c)=a+ab+ac+bcs e

Foltk. F'=ad+ abc+bed o)it G=a+be 7} F
A A2 Bl F/ Gl Anzs dig 5 det Yo

A abe7}t AHzHL) o] W, a+ bee i Al=vt Hrt

F=abg +acg+ adf +aef+afg+bd+ be

+ed+ce®t G=ag+d+ert Foja AL,
F=(af +b+c)(ag+d+e)z 272 4 r} o]
o, af + b+ ce B Foln, ag+d+et £ A

7t €k

3.1 7HE 7|8 384

Brayton?} McMullen2 #d X9hS o] &34 +=2]4]
S04 FEAE AEshe S 28R Aljtele
[1]. =254 AdE Aol A viA dAo, A
d e RRE F5AE Adsts o] F WA

SA

o 4: Th23} o] =84 Fy ¢ F o] ozt st
A} Fy=acet+bce+de+g, F,=ad+bd+ cde
+ge. A WA AN, Fi& Ad " K(F)=
K(F) = {(a+b), (ac+bc+d), (ace+ bce+ de

g) Yo, Fo Ad Jge K(F) = {(a+b
+ce), (cd+ g), (ad+bd+cde+ ge)}. T A
A GANA, Fyot F ol Ad=2RE 354 gheth
%, (a+b) € K(F)% (a+b+ce) € K(F))
+ b5 @A "ok a9, ek o

A&
Fy=Geetde+yg

F, = Gd+cde+ge
G=a+b
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WEe gesh cheat 2k

A4 74
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FolAd AdAd ae 73 A0 22 e
Fiol digt Ad/Ad &S sk o Ak

7Ad fak=
atbet+d bect+bet f
a+d betbe+ f
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Kol tjgsh= M2 4] IF(K)E wHsa, IF(K)oA
ArEs o vz oAE Ade uyoe] Hoh
IF(K)E 7Hs o, 5

HEE 2] 8ks}aL, A
=g of| =2, AhEE #Ad Zoll
ki=bct+bet+cd, ky=0bc+be+ fa A,
agy, t, =be, ty="be, ty=c'd, t,=f=

7t FHE Afel, AU ke titty, A k:

tytot, 7F Hol IF(K) = ttyt, + titot, 2 EF@FICE o]

o, IF(K)o|A A4 Divisor(IF(K)) & 2& e =

g2l a5 Hgshx] x| |z JPYskal

ArEE 2t Ol A=So] vtz Ad wHet (K)o
E
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o 6: th21} Fo] A g AV} AREE IS o], 7
Y wxst [(K)2 A&31A.

K={ky, ky, kg, by }
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weight(q;) = (NF(q,) —1)(L(g))—1)—1 (1)
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AMezola, Lig)e 3%54q #AA2 28d At & ¥ Q0 Q;F A
@A 6: YA B2 aAY/AY A Gy TF
3.2.4 g1E|E 4] 2zo| o3| 7hks);
dare|Ee IAGAG & FE IAG/AE Be
2HE AY/AE BES = RE AR A/ o 7: ¢ 59 27HQJ ol a] Al Fyob F ol tiatod
e S Hske 7dE Aleldll T84S0l AAEH o garze g 51 oFE|=o] Tl 1-29]
H, 7FAE 7P 2 $EAe Akl M2 WMSE gnie nol Aol oﬂ 62 THA| 39] ATE Bl Ao
Fojgitt. ohg, A8 3-84S 2sk= Foi%l =7 t}. oA 4= Fooﬂ et Ad/AE A (b’c+ be
AEL R MAEE o]83le] A5 71eks} sir)
h =1 A= [ T T|as v T« r g ’ r g -
=2
AR Aol okEEe o 2t +c'd)(a+be), (c+e)lab +bc'd)st 28 F,
of gt AYAY & (a+be+d)(bect+be+f),
guIE : B TEY 2F (a+d)(V'ctbet flarg #1359 w245
2/ DAl Feje) o 29 =y AEdh aefd, ¢ =betbe, gy =atbed ¢
=] . TLEA] = = > = )
=8 . 3E40] 224 tES Y =84 Lrh &, g2 2709 4] Fyo} Fo| 3511, ¢, 47
gre
[e) =3 A =i ; — _
oA 1: 2 Zebes TAYAY AT CKS AR o EgRr FAE] wie] weight(q)=(2—-1)
A 2 ALY W KK AHE “4-1)-1=2 =g weight(g,)= o] ArExel,
A 3: KKol| &31= AdSe é}fg} Kol ofste] Al g3t ¢ F Ak, @ =betbe, Qy=atbe
= Z]3] = X
=4 B WS e 2 22 ¥e Q) Qo =Yk @A solH £yl
SA 4: 7V ER7F 2 27 2k )
A5 1 S 2 20 g9 GE ARy el sy s e Q0w atbeol g
Z¥zko| A2 W ngl' Q]% Fo;
[(E 1] 49 43
[Table 1] Experimental results
. o SIS two-cube Aot
3= d = | EY =+ — - . - — -
gEHE ¢ | Ak | #EHE ¢ | A | 2BEHE = | ARK®)
b12 15 9 124 0.1 119 0.1 118 0.1
1d53 5 3 77 0.2 71 0.1 71 0.2
1d73 7 3 176 0.4 169 0.4 172 0.5
rd84 8 4 243 0.2 236 0.2 234 0.3
conl 7 2 23 0.1 23 0.1 23 0.1
z4ml 7 4 70 0.2 61 0.3 63 0.2
cmb 16 4 70 0.1 73 0.1 70 0.1
vg2 25 8 107 0.1 112 0.1 105 0.2
decod 5 16 64 0.1 51 0.1 54 0.2
misex | 3 7 80 0.1 80 0.1 80 0.2
alud 14 8 1755 2.0 1557 1.8 1554 2.3
sa02 10 4 203 0.3 192 0.4 192 0.5
64 65 65 254 0.1 254 0.1 254 0.2
apex6 135 99 904 0.1 902 0.1 901 0.3
3880 60 26 702 0.1 628 0.2 640 0.3
C1355 41 32 1032 0.1 989 03 990 0.3
C1908 33 25 1469 0.1 982 0.3 980 0.3
C2670 233 140 1995 0.2 1509 0.4 1511 0.3
C5315 178 123 4355 0.2 3268 0.5 3274 0.5
C6288 32 32 4800 0.1 4705 0.7 4702 0.5
C7552 207 108 5968 0.1 4510 0.8 4510 0.7
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s Hre Q2 g, Fy = (Q, +d) Q2
Zo wnogF = (Q,+d)(Q, + f)= mdz)
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