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Abstract

This paper deals with a standard cell placement which is based on a quadratic programming.
This paper proposes a new additional force to reduce the cell overlap and to get a uniform
distribution of cells. The additional force is not concerned with interconnections between cells, but
it is determined by the density of a placement area. In this paper, we modelled that the new
additional force is a force which is caused by the dummy fixed cell. And it is used for the global
placement. Proposed placement method is compared with TimberWolf v7.0 and Itools v1.4. Proposed
placer achieved 7.5% average reduction in wirelength in non timing driven mode, 5.0% average
reduction in wirelength in timing driven mode compared to TimberWolf v7.0. And we got a

comparable result to Itools v1.4.
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. Global_Placement( }
{

matrix matC: //system matrix

vector vecD: //system vector

vector vecE: //additional force vector
vector vecP: //placement coordinate vector
while( no empty square in a placement area

{
//make matC, vecD
setup_objective():
//apply new model additional force
diagonal_update():
//Solve matC ¢+ vecP + vecD + vecE = 0
compute_placement():
//compute veck

compute_additional _force():
}
}

a8 2. Al A
Fig. 2. Global Placement Procedure.
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13. update_weight():
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Fig. 8. Timing Driven Global Placement Procedure.
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Table 1. MCNC Benchmark Circuits.

circuit cells pads nets pins
fract 125 24 147 462
struct 18838 64 1920 5471

industryl 2271 814 2593 8513
biomed 6417 97 5742 26947

avgsmall 21854 64 22124 82601

avqlarge 25114 64 25385 82601
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E 25 A7AeS 3R] &2 wix|E Timber-
Wolf v7.03} w)dh ook ¢] %% TimberWolf v7.0
o wls] wiAdAZ AN BE 75%9) kD AFHE w
olth ¥ 39 wixAze AR IS uEd 9ot
X 304 TimberWolf Az= AZRRE X33 312
£ ARgste] Agdet o] A, TimberWolf v7.001 #s|
wj AR M HF 50%9] AR ARE Re|w, A7t
Aol A2 2L ARE Helo)

Ttools v1.4¢} v]wgt ZAx= 2 49 2} AQHE )
271 Ttools v14e}h wlZge = wldAz] 2 AlZA|
dollA wlsdt ARE 4g 5 gk

3z
I
4

Ery
%
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fixed cell)oll &Jal A== 3oz mdlslsie] A4k}
Ak o)A A A2 ¥t P 712 ¥} ¥
o] EAAHE MAdsted Br) kA Ql i ARE I
5 JEZ sk FEE ey 33 AT
A BgSoe] wiAAZMST) ¥ Azl gloiA
TimberWolf v7.0 XHrle 4=, A4 wA
TimberWolf (Itools v1.4)9h= ¥]= & 1 3Pt d5-
o] 2 X AERE HedFgoh

k24 2. w=] ZA3NTD)-TimberWolf v7.0.
Table 2. Placement Result(NTD)-TimberWolf
v7.0.
TimberWolf 7.0 | =%ojA Fdd vz 7]
circuit (NTD) (NTD)
MST MST
fract  (8) 54572 53388 (0.978)
struct (29) 630237 585823 (0.930)
industryl (29) 137756 127468 (0.925)
biomed (62) 4530390 4095230 (0.904)
avgsmall (112) 6684370 6017451 (0.900)
avglarge (118) 7228950 6606172 (0.914)
average - - (0.925)
S 3. ¥ix] A3HTD)-TimberWolf v7.0.

Table 3. Placement Result(TD)-TimberWolf
v7.0.
TimberWolf 7.0 %A Fd| vjA 7]
circuit (TD) (TD)
MST | delay MST delay
fract (8) 57123 1.83 54763 (0.959)| 1.88 (1.027)
struct (29)| 636111 9.02{ 613703 (0.965)| 8.75 (0.970)
avgsmall (112)| 6807490 7.69| 6305890 (0.926)| 7.71 (1.002)
average - - (0.950) (1.000)
E: 4. wjx A3} - Ttools v14
Table 4. Placement Result - Ttools v1.4.
L EREE
.. Ttools 1.4
circuit (NTD) (TD)
MST |delay| MST | delay | MST | delay
frac 57627 191| 56317 197| 57340 181
(8) (1.0)] (1.0)| (0.977)](1.031)| (0.995) (0.948)
struct | 628451 9.07| 605616 8.85| 639275 863
(29) (1.0)| (LO)| (0.964)](0.976)| (1.017)] (0.951)
avgsmall | 6347220 7.70 6412360 7.99 | 6936680 7.83
(112) (1.0)| (1.0)} (1.010)](1.038)| (1.093)| (1.017)
average a0 o] 098|105 (1.035)] 0972
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