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Abstract:
is proposed. The algorithm wotks on the representation called And/ Inverter Graph of the circuit. The BDD propogation and Circui2
based SAT Solver are applied in an intertwined manner to reduce the space of the miter circuit. If failed, ONE2based SAT Sdver is
used to solve the problem. The efficiency of the propesed approach is shown through ts application on the LGsynth91 benchmark ci2

A new combinational equivalence checking approach irtegrating Binary Decision Diagrams and Boolean Satisfiabilty

cuits.
Key words:

41 & B 1R 45 P2 38 AIE ] 8 CEC( Cambinational equiva
lence checking) #lt A& 6 3 P4 AN 41 A F B 1 UF 1 I BE R T 4K
MUY AR 2 AR TR TR HedX A il T 5 A
R HUARE R T 14 1E A P X e A K BORT I 45 0 K26 Dhfig it
AT R 5 R P TR IE . Ty A8 Atk 7V e i A R BGAIE A B T
P X ¥ ¥l ROBDD( Ordered binary decision diagrams) F5#;
Wi/ ROBDD & 75 [l #9120 45 My Oy 30 3ot 40 2 P45 B AiE
FL B 1) 5K L B (Mter cireuit), I H] ATPG 458 B0 AR SR UE B T2
LI (1 H A 75 2 studeao Y

R A PRI AIE T VR K 2 Ok A A RN D e R
ghG R —HESE L, RN &5 G 2 Fh g | SR aEAT 300, 5 g1 A
FERE AT ATPG $ K . OBDD %% B35 U4k $ th 1) i &)
Wi AL VE R 5T 4% ( SAT Solver) ¥ U1 ZChaft*! A7 R 41 i, Wi
SRS A th B o R S |8 U Sl TR, PN
UGIF H 3% TR] A2 A0 45 R AR B, P, o a2 1 PR W) F2 EK RS AN
AT, AT YR X S AN T SO F TN TR PR R AR —
ANTFFERGE. H TR R T2 N T T
S oL Ta AR AT G M R B G, (H i T ARk
FEAS 2 S 51 5 1) 1) 151 False negative) 19, 45 & 15 0 18 % &
SR 5 Y FEBE 22 [ B ).

AR —Fh 44 BDD 4RI SAT #EHE (¥ 55 40 14 41T
ik, A8 5] 4 445 5/ 4F B AIG(And/ Inverter graph) )

AR H 3 20020222; 1 [H H #1: 200212212
G0 EL I 5% AR B B 4 (No. 90207002)

equivalence checking; AlG; isolated vertex; BDD; SAT solver

OBDD. T HL % AL T ONF (¥ 0] 3l & PEAR LS. A SO Tl
SIGUNTR: e B A E R L, SR = A
SO VU o S g A5 I B S AT NS
2

1 AIG 247 AEFE R G(V= PIGPOGIN, E).
XL PLLPOLIN 43 1) Fa 08 T J5L iy N s it B o 381
ST AR, W E R TN SR BE SR, A AT S
nl VBN SN SEH, e Bt R E.

Bl 1 & z= AND( a, b) X AIG RAE, H 477 41 a, bl

PI,z1 PO, (b, z) ¥ SR RIRIE .

2 FL, R AIG AT 8 v W BT B N, 15 fndi A
TFI, ( Transitive fanins) 5& L U1 :

TH= FL.G( G TFL)

z

VAN

b

3 X AIG(V, E), AL 5 1V( Is@
lated vertex) A& 5 15 A& LA R 4 AF 09715 15 v

%P el TFL, #1P w| TFlL, (v, w)| E

SEFLFEAE AN VRS AIE H, AIG PR A B 1 AIG &
(ASALFE W 50 T B s AU, Bk i
RHI A fE.

ARAT RSN, B0 I R DR T AT AR A D AN A
A DG, AR UL BT WT SRS A BT I, 2 () R AN 45
HE B T IS 2500 s S0, B AT o5 — B AR AR ]
AL IR IEAT %5, AARS SEER A



1234 B T

2 Eicd 2004 4

XoF 22 i AIG, T 1Y A AR SRR AN P2 AT
A ALCHARE K , TR b A AR 0 A AT R AR R T A AR,
H AT RE.
3
AR SCHE A P R FE LI 2. 1 4 LL ATG 45
SR Bz FL I, R s TR A P o A K TR 45 RS
AU A Ak T SR g TR A B e i i RS BB AR B R AL
W T Zo47E ALG W A2 B M {5 (1) BDD 47 Ji%; (2) SAT 3
IXH R AR SR A4 AIG. I FEAE S K BR o 4% A4 P 560 T8 58 e U
SEo, [ MK AIG 4k g ONF KX, 4 24 B 3 iR 5 o

@
S D A

S o A S, 7 g —
Sl TR M AIG (LR ACRD _{a&ﬁm
W 3.p, pa REAFHT IO | g ' -
NG e R g p o, | s BPDTRE
P A 0 L A, REEL

A AT NS ¥F AIG OK
p1, P2 M T KB T AR AN SAT 38 —>

e LR s P
SRR A1 SR B £ e ;
Sran | —{o%]

LI BB A TR, 2 )
TR p , R N
BRI ST 4 A, WU B A M2 fEnE
VR, AR BRI A B A 1 7 e, UL 7
SEF 5 5 p (BN i, pa B ARy et

Algorithm create vatex (p 1, p2) {
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special case preprocess;
if hash lookup (p1,p2) does not find vertex p {
creat vertex p;
if p is the isolated vertex
replace p with a new variable vertex;

add p to the hash table;
}

retun p;
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Algorithm bdd. propegation (p) {

intilize the heap H ;
while heap His not empty {
extract the vertex Vwith the smallest
BDD fiom H ;
for all fanout \of V {
build BDD for vertex W with limited size;
if \& is the vertex p
retum equal or unequal;
if find equivalent vertex M of \¢{
merge & and \d;
if Wdis the isolated vertex;

replace it with a new variable vertex;

}

put ¢ to the heap H;
¥
return undecided;

}
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