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Why combine logic synthesis and
physical design ?
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Advantage of the combination
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*PO is a Physical Optimization just trying to move gates in
critical paths to a better location
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‘ewiring operation



do we use rewiring?

00 cells in 1000 seconds by functional
imulation™*

00 cells in 70 seconds by rewiring

*X. Yang, T-K. Lam, and Y.-L. Wu, "ECR: A low complexity
generalized error cancellation rewiring scheme,” DAC 2010.

**S., M. Plaza and I. L. Markov, “"Optimizing nonmonotonic interconnect
using functional simulation and logic restructuring,” TCAD 2008



and objectives

in-mover framework



Preliminaries

elay among all paths from any

] time
latest time a signal arrives at a pin/gate from the Pis

pin/ gate in order to fulfill the timing requirement at the
POs



gative slack (TNS)

. 5=Y negative slack;




1) re-structuring local circuit while preserving the
uit’s functionality

= (ii) re-placing gates while keeping the placement free
of overlaps.



estructuring techniques
ent heuristic is necessary



Key.idea of mountain-mover |

= Logic rewiring
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Key idea of mountain-mover Il

Slack contour map
on the chip
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Prune AW candidates

Slack gradient: g,
Distance vector: d
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uate AW candidates

ative slack (LWNS)
e slack (LTNS)

a set of gates 181, 80 .-/ 84}
S(G) = min{slack(pt(gi))}*

S(6) = X, slack (pt(gi)

g denotes a gate set in which each gate is a primary output
- and belongs to the fanout cone of a gate g,



Evaluate AW candidates i

. Alternative
= LWNS is no worse ./ Wire

= Gains the most
LTNS improvement




e check best AW

k if necessary



Comparison with a recent work

Recent work® Mountain mover Peak

Circuit | #cell | #net (sea upwards) [downwards
%impr time | %impr time Joimpr
sasc 563 568 14.1 41 44.78 1.6 30.0
spi| 3227 | 3277 10.9 949 14.63 23.8 104
des_area 4881 | 5122 12.3 503 13.26 119.3 8.1
tv80 7161 | 7179 9.1 1075 8.99 67.1 3.4
$35932 7273 | 7599 27.5 476 16.21 19.7 14.3
systemcaes | 7959 | 8220 13.9 748 8.43 39.6 4.0
s38417 8278 | 8309 11.7 481 6.75 38.1 6.2
mem_ctrl | 11440 | 11560 9.2 678 18.33 391.9 9.7
ac97 ctrl | 11855 | 11948 6.3 245 1.77 7.5 1.8
usb_funct | 12808 | 12968 12.2 605 12.92 56.0 7.6
DMA | 19118 | 19809 14.5 845 28.95 205.4 19.8
aes_core | 20795 | 21055 6.4 603 3.15 74.1 24
ethernet | 46771 | 46891 3.7 142 4.70 16.0 p)
average 11.7 569 14.14 81.5 9.2

ratio 7X 1

*S. M. Plaza and I. L. Markoy, "Optimizing nonmonotonic interconnect

using functional simulation and logic restructuring,” TCAD 2008




Analysis

m boundary first is better than
Irst

0 vs 9.
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orithm is much faster

. Spée up 7 times



onclusion

1on between logic synthesis and
n gain more improvement

Opose a nove ristic that optimizes the
paths from less critical area first






