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A Parallel Timing Driven Standard Cell Placement Method
with Nonlinear Programming
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In this paper, we present a parallel performance driven placement method running on a multi-
processor workstation for large scale standard cell layout. Adopting parallel processing allows us to
obtain results for large scale circuits in a short computation time. In the proposed placement method,
first, an initial placement is obtained with a fast performance driven hierarchical partitioning method.
Next, an iterative improvement method by nonlinear programming improves the placement. Finally,
row assignment considering timing constraint is berformed. We have implemented the proposed method
on a 4CPU multi-processor workstation and showed the effectiveness of the method from experimental
results.
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R~ 5

;1
F#cells | #nets | #I/O | #rows | #Fcons |

[ data
[¢f 1081 1560 301 13 334
C6 1037 1516 301 14 334
Ct 2150 2678 315 18 405
59234 917 1028 75 12 412
s15850 3228 3332 227 22 1105
s38417 7572 7734 134 37 2619
538584 8964 9344 342 46 2729
$35932 || 11838 | 12228 355 45 3488
#+ 2 POPINS & DJL# (72— X 2,3)
[ data ] meth. [ delay | Tength (um) time (sec) |
pop | 0.66 | 1018940(1.00) |  692(1.00)
C5 | ppop | 0.68 | 1025636(1.01) |  244(0.35)
pop | 0.64 | 958758(1.00) | 516(1.00)
C6 p-pop | 0.70 | 1008423(1.05) 155(0.30)
pop | 0.80 | 1427672(1.00) | 3901(1.00)
C7 | ppop | 0.79 | 1483594(1.04) | 1352(0.34)
pop | 0.71 518440(1.00) | 1415(1.00)
59234 | p-pop | 0.70 539080(1.03) 479(0.34)
pop | 0.71 | 2128367(1.00) | 9805(1.00)
515850 | p-pop | 0.68 | 2104955(0.99) | 5648(0.57)
pop | 0.72 | A767848(1.00) | 3111(1.00)
s38417 | p-pop | 0.70 | 4909707(1.03) 1066(0.34)
pop | 0.55 | 7298534(1.00) | 9173(1.00)
538584 | p-pop | 0.58 | 7660870(1.05) | 2980(0.32)
pop | 0.72 | 10442594(1.00) | 12762(1.00)
535932 | p-pop | 0.72 | 10276918(0.98) | 4567(0.36)
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