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Q(X,Y)
g(x) = 1/2ax’+ bx + anli x - xi|
a, b, li, Xi a>0,1i>Q
X1< X2< < Xn, g(X)
X (Xi, Xi+1),g'(X) = ax + b+ Zzllh- anh;
Xi rg'- (i) = Img'(x),g'+ (xi) = Img’"(x);
01 [Xi,Xi+1) g'. (Xi)S 0, g’- (Xi+1)> 0,
2 12 1) g'- (x1)> 0, [0,x1); 2 2)
g'- (xn)< 0, [Xn, + ©). 3
: Xi , g' (x) )
1 [xi, xi+ 1) g'- x)<0,g"- (xi+1)> G;
11 x<xi, x#Zx,j=1...,i-1 ,gxX)<g- x)<0
i=1,...,i-1 ,9g-(x)<g-xi)<0,g'+ xi))<g'- x)=0;
g (x)> g(xi);
12  x>xw1, xEx,j=i+1...n ,9'(x)>g"- (xir1)>0;
ji=i+1...,n g (x))= (¢g"- x+1)>0, g'+ (x;)>g'- (xi+1)> O;
g(x)> g(xi1);
T Xi+1 [Xi, Xi+l).
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Xi ;
lindex = - 1, rindex = O b- = lei; acc = 0
while(l) { /* scan to find the index * /
if (rindex > = n) break;
if (a* Xrndex+ 2* acc+ b> 0) break;
acc + = lrnde; lindex + + ; rindex + + ;
siv= - (b+ 2*acc) /&
if (rindex < n && rindex > 0 && sV < Xinde) SIV = Xiindex]
return slv;
2
1). X (a, b, li, xi);
2). “ ” ;
3). y (a, b, i, xi);
4). “ " ;
2 2 4 Q(X,Y)
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3. 1 k/*k : x/
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5). K
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C Sun Sparc20,/50
5 1 2 6
1 4 C7
# iopads| # cell | # net | # row Ritual POTIF
c2 373 590 963 9 1 97x 105 1 81x 106
c5 301 1586 | 1887 16 46 68 45 85
c7 315 2150 | 2465 16 1110 97 1009 8
s13207 1490 | 4267 | 5757 24 6 5% 6 4%
avg_snall 64 21854 | 22183 65 CPU /s 340 4 993
2 C2 5 s13207
Ritual POT IF Ritual POTIF
4 94x 10° 4 59x 10° 6 86x 10° 6 30x_10°
21 11 21 98 47 51 39 76
210 36 228 10 3391 49 2756 22
12 0% 7_4% 10 2% 6 9%
CPU /s 109 300 CPU /s 1501 7 2122 4
3 C5 6 avg gnall
Ritual POTIF POTIF" POTIF
1 16x 10° 1 05x 106 1 49x 107 1 42x 107
34 79 32 97 103 37 104 11
922 09 828 03 3284 1 3038 7
q 1% 6 7% 11 7% q 0%
CPU /s 481 4 889 1 CPU /s 10012 8 1141Q 2
,ll ” Steiner ” 'H ”
“ "2y lor- pr|/(ra, A .
Ritual® ,POTIF
( “ ") Cc2 ,POTIF (
s13207 16%) ( s13207 19%) Ritual
Ritual'® , avg gnall, 6
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Abstract A new efficient power and timing driven placanent algorithm for very large
scale snall cell-based ICshasbeen reported Previously, very fev gpproaches tend to han-

dle pow er and tim ing issues smultaneously. Among previous approaches to timing driven
placement, only one algorithm can handle large scale circuits, w hile it has three mportant
problens 1) the basic idea can only handle circuitsw hose timing graph isaDA G (D irected
A cyclic Graph); 2) the delay model is rather simple, thus not appropriate for deep sub-
micron circuits 3) it isnot an all-path based timing-driven placement algorithm. Our al-
gorithm can accurately control the longest path delay for very large scale circuits, w hile
yielding excellent placement qualities and guaranteeing evennessof pow er distribution Be-
sides, our algorithm is the fastest for large scale circuits ever reported
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