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v, <— CalcLeafCapa(T,)
, AC « CalcByEqua4(y,)
, if AC < 0 then
1(a) C « CalcByEqua2(y,)
nMOS , 1(b) else
pMOS , C « CalcByEqua3(y,)
CMOS MOS 2(b) . end if
n A « CalcByEqual(C)
, n CMOS ,
) T 4 ’ 2 DPSO
G A<« 5 7 T i )
LT T Ly T
Jj ; C, T R )
T CMOS )
; C, T ,T DPSO
CMOS , C, C ®l. DPSO
[9]’
C =37+ 37 +3(B 4D, @ pPso
i=1 j=1
« 1 & 2.1
Cp=227i+527}+3(a—ﬂ), 3)
i e
1&
AC=C =G =327 G(V,E) DAG,
i]/i+3(2ﬂ—a+l). 4
i=1 s E
@ @ 1 2(a) 4
2(b) 40 29 ; AN
, 2(a) 2(b) ’ V
, 3 [8]'
, 2(a) 2(b) , (Free Fanout Cone, FFC)!"!
@ 11 ; min S(7) = 5(7)).
i=1
’ UI/[:V(I/iECFFC)
Algorithm 1 n 8.t 91 ’
, CalcLeafCapa() 4 ﬂ V,=2G#])
n 5 S0 v ;0 (6)
v, CalcByEqua4() 4 AC. , Ve Cre V.
Algorithm 1 Calculate the area of virtual cell 2.2
Input: N-ary tree (7},)
Output: Area of virtual cell (4) DFS) DAG

Function: CalcCellArea

(Directed Acyclic Graph, DAG)

14

©)

(6)

“U,’

(Depth First Search,

, 3 ;
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Algorithm 2 DPSO
, Read AndOptiCirc()
DAG ;
MovInvToLeaf() - ,
DAG 21,
DfsLocalOpti() 2.4
(bYRLF 1A Y T 5 ; InitPop()  UpdtPop()

3

B

Algorithm 1
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CalcCellArea()
MovInvToLeaf() ,
DAG
) MFFC

MFFC ,
5 ;
o 6.
Algorithm 2 Covering algorithm using DPSO

3(b),

Input: Input circuit (/C)
Output: Global best position (gBest)
Function: CoveAlgoByDpso
DAG < ReadAndOptiCirc(/C)
DAG «— MovInvToLeaf(DAG)
for i =1 to Ng then
{Vi, Xi} < InitPop(DAG, CalcCellArea)
pBest; — X;
end for
gBest = min{ pBest; }
whilej < N+ K then
for i =1 to Ng then
Vi Xiy—
UpdtPop(V;, X;, DAG, CalcCellArea)
if fitness(X;) < fitness(pBest;) then
pBest; — X;
if fitness(pBest;) < fitness(gBesf) then
gBest <—pBest;
j<0
end if
end if
end for
j—j+1
ifj = N then
gBest «— DfsLocalOpti(gBest)
end if
end while
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Area optimization using virtual cells mapping

LUO Wen-giang, WANG Lun-yao , CEN Xu-meng, XIA Yin-shui
( Faculty of Electrical Engineering & Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: Compared to the standard cells mapping, the cell in library-free mapping is virtual, and generated

dynamically. The flexibility of virtual cell offers a way for area optimization in the course of mapping. The area

optimization in this paper includes two parts: area estimation and covering algorithm. The area estimation

consists of the n-ary tree based virtual cell generation and the logic effort based cell area estimation. In covering

algorithm, a discrete particle swarm optimization algorithm with local search strategy is presented for global area

optimization. The proposed area optimization algorithm is tested under MCNC (Microelectronics Center of

North Carolina) benchmarks. The experimental results suggest that compared with the standard cells mapping,

for the most of circuits, the proposed algorithm can further optimize the circuit area.

Key words: logical optimization; library-free; mapping algorithms; logical effort



