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Abstract  This paper presents a new Boolean extraction technique for logic synthesis. This method first
calculates divisor/2-cube quotients, 2-cube quotient pairs, and 2-cube quotient matrices. Then we find candidates,
which can be common sub-expressions, from 2-cube quotients and matrices. Next, candidate intersection provides
the common sub-expressions for several logic expressions. Experimental results show the improvements in literal
counts over the previous methods.
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[Table 1] Indexes of cubes

FH C abed | abfg | d'efh | cdh fgh
NED

index( C) 1 2 3 4 5

[E 2] Als=¢} 255 5
[Table 2] Divisors and 2-cube quotients

e 278 A

3 = A% 2-58 5
1 ana ab cd+ fg
2 ane, od ab+h
3 GNaG f abg+d'eh
4 GNaG fg ab+h
5 GNaG h def+ed
6 aGnaG fh de+g
7 lefares h cd+ fg

T 20041 W19} Wao] Ao} o
ab7} 42| 5 ab+hol EFHE T, ThA 1 B42] A4 fg
7} 1]  cd+ fgol G Egt (cd+ fg)ab+h)
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[Table 3] 2-cube quotient pairs

AeiE 27 3
A1, W4
a2, Ws

255 % 4
(cd+ fg)(ab+h)
(ab+h)(d'ef+cd)
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[Table 4] 2-cube quotient matrix for F;,

o
. N cd | fg | ab| h | abg |deh|def| de| g

ab 1 2 *

ad 114

7 2 | 3

fg 215

h 4 5 3

fh 315
def * | 3
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o 7: ol 59] t=e]4] Fyol thste] ekl AR
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2

(ab+h)(cd+ fg+d'ef)
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(f)(abg+ a'eh)
(fg)(ab+ h)
(h)(d'ef+ cd)

(fh)(d'e+g)

(h)(cd+ fg)
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(fh)(d'e+g)
(h)(c+ fg)
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[Table 5] 2-cube quotient matrix for F}

o
_ N c fg | ab h | abg | def | de g
3
ab 1 2
c 1 4
f 2 3
fg 2 5
h 4 3
fh 3 5
def w 3
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F, =abcd+ abfg+a efh+cdh+ fgh
F, =abfg+abc+a'efh+ fgh+ch

2 ool Al AW BA 249 =Rjlel A AkEE &
HA) A Dof dfste] Fxa wAF [(D)E A&

D={d,, dy, d; }

d, =ab+h
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dy =c+ fg+adef

e, 9] A PR 7 o] e Mg )
et

t, =ab
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O 1: 2 2EEE A2 5ol g g p 7] W) weight(q)=(2-1)*(5-1)-1=3 &3t
o A weight(g,) =10] A&Ho], ¢ ¢ Adsia,
BA 2 258 58 AR KA Q =fgtdef, Q=ab+hE N2 WS Q, QF
. =2 0]R3IA] 2-F 8 X AFHL o= . ;o _
oA 3 ﬁi} o= }/Lﬂ” li} o ey o ESR WA 6 RS fy+d efo o s
= < = 3
n e TR T T o om, abthol al% s R QE ojAsl
ol =EXES TR AT Dol 7k
WA 4 g Q% Ry 254 Qg e 4 L= (@t QR de ez K =(Q+)Q,
2 2 B W 9 671Ke] Ane ket 2
A 5: 7P 7HEAE 2 2he) B84 g0k g5 A 2R
Gl 27bo] AR We Qo QF 2ol L= (@)@,
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[Table 6] Experimental results
we | 2o SIS[3] Ad-A410] Ak
sz 5 =D [TEge | oAn [ w=e | Ag | @82 | Ax
= (%) = (2 = (%)
bl12 15 9 124 0.1 118 0.1 117 0.2
rd53 5 3 77 0.2 71 0.2 71 0.3
rd73 7 3 176 0.4 172 0.5 165 0.7
rd84 8 4 243 0.2 234 0.3 232 0.3
conl 7 2 23 0.1 23 0.1 23 0.2
z4ml 7 4 70 0.2 63 0.2 61 0.5
cmb 16 4 70 0.1 70 0.1 72 0.2
vg2 25 8 107 0.1 105 0.2 107 0.4
decod 5 16 64 0.1 54 0.2 51 0.4
misex1 8 7 80 0.1 80 0.2 80 0.4
alu4 14 8 1755 2.0 1554 2.3 1534 3.1
sao2 10 4 203 0.3 192 0.5 190 0.7
e64 65 65 254 0.1 254 0.2 254 0.4
apex6 135 99 904 0.1 901 0.3 902 0.4
C880 60 26 702 0.1 640 0.3 624 0.5
C1355 41 32 1032 0.1 990 0.3 988 0.6
C1908 33 25 1469 0.1 980 0.3 972 0.6
C2670 233 140 1995 0.2 1511 0.3 1501 0.6
C5315 178 123 4355 0.2 3274 0.5 3254 1.2
C6288 32 32 4800 0.1 4702 0.5 4704 0.9
C7552 207 108 5968 0.1 4510 0.7 4503 1.1
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