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High Hficiency Clustering Algorithm for Standard Cell Pacement

WU Wei-min' ,HONG Xianrlong* ,CAl Yi-ci', QU Jun?
(1. Dept. o Computer Sdience & Techndogy , Tsinghua University , Bejing 100084, China;
2. Dept. d Computer Science, The HongKong University o Sdience & Techndogy , HongKong, China)

Abdract: A high-dficiency dugering dgorithm is presented for lving sandard-cell syle placement problem with very large
number of cels. Gonpared to traditiond cugering dgorithms the main feature of the presented dgorithm isthat an irformetion library
including al interconnect relationships between celsis built and well organized before placement ,thereby endowing the clugering a-
gorithmwith characterigics o doba optimality and rornrredundancy conputation. The clugering dgorithm has been gpplied to a
quadratic placement procedure. BExperimental results show that our clugering dgorithm is very pefect in both clugering qudity and
clugering geed ,thus lves the placement problem with very large number of cels successully.
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2 Algorithm Quser Combining
Input :Origindl netlig PN = (C, N) ,BUCK , S
, Output :A clugered netlis CN = (C;, Ny .
’ Begn
’ .0 @ Create an initial vjluster netlig with each dluster
21 has@yor‘e cdl;
St index=0;
c N. (. q), for (i=HtO0)
nij , if (index==N°- N%) break;
OON: (ai, g) : for (each cell pair (c;,c) a the Buck height i)
CON; (¢ ,g) = z Wi (1) if (CHECK(c;, ) = = UNQLUSTABLE)
T continue;
» Wi Nk , Wy =1/ ty vhe de
merge Clu(c) and Qu(c) together;
CONy (G, g) : index+ + -
. CON: (G, g) H . if (index==N°- N®) break;
: QONs (¢, G) BUCK endor ;
[m][n] . , i<ji endor ;
CON:(¢i,g) . BUCK Remove dl dugersin C.which have ro core cdl ;
,m n . CON; Renove dl PADsfrom clugersin Ce.
(¢,q) m(G,qg) : Create Ncfrom N;
m(c,g) = Y Grax- Guin)/ H (2 Return ON = (Cg, No)
. Crax  Crin Procedure CHECK
Input 2 ¢, g
BUCK ' ’ Qutput : A_USTABL E or UNQ_LUSTERBL E.
Begn
if Au(c;) =du(g)
Return UNCLUSTABLE;
CON2 (G, G) =(I)N1(01Q)/(Cm(c )xoCONl(Ci’Ck) if (S(Qu(c) +S(Au(c))) > Srad
: Return UNCLUSTABLE;
+ an(c )iOCONl(q 1G)) ©) for each PADpin Qu(c)
BUCK ) for eech PAD,in AQu(c)
BUCK ' ) if DIS(PAD,,PADy) > PADDIS
Return UNCLUSTABE;
’ ' ’ Return QLUSTABLE;
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1 MCNC
Rimaryl 81 752 937
Primary?2 106 2907 3082
c7 315 2150 2465
s13207 1490 4267 5757
Avq 64 21854 22183
2 c7
1 2 4 6
2150 1234 684 476
2356 1896 1512 1335
109 569 953 1130
(9 0.29 0.31 0.34 0.27
(9 7.80 4.05 1.94 1.51
(9 26.59 26.47 26.97 26.57
(m) 172 1.65 1.66 1.67
3 s13207
1 3 6 9
4267 1863 1041 761
4953 3635 2888 2630
804 2122 2869 3127
(9 0.65 0.71 0.73 0.65
(9 21.16 6.78 3.41 2.67
(9 57.23 57.70 57.32 57.35
(m) 6.42 6.26 6.30 6.30
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