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Demand exceeds supply

~+ Non homogeneous supply
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easuring Congestion

Uf-perimeter wirelength

'er based congestion estimation

)astic congestion estimation




easuring Congestion

Uf-perimeter Wirelength

— Good metric
— more-wires => more COﬂgEStion

— But insufficient
agional variations?
Bounding box of high fan-out net Vs low fan-out net?

Ne heed additional etr | CS

PDin-densitv?

(o of external nets of a bln)




Router based estimates

Iputationally very expensive

Imates

for fast prototyping




| ongestion Reduction

Posteriori / online methods

lished methods

But too many constraints as the placement
- becomes harder

fancihla?

or fast prototyping
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'z@Lcome up with priori techniques to aid
erlmeter wirelength objective to
ce placements with lower regional

jective of half-perimeter

acement
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Known metrics for congestion control

ensity

ree

petter?




otivation : known metrics

density
“dilute” high pin density portions of netlist
But equal pin density with varying demand possible

ollowing clusters show equal pin density but
lifferent degree (demand
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Viotivation : known metrics

1L

Degree

— Impact of bin degree on regional wirelength

\

&radient = 2* local Rent’s exponent - 3

AN

tnterconnect length

DN degree results in more than twice as

irelenath = lated-with that bin




Ytivation : known metrics

Degree of a cluster
— Good metric but captures only demand

= Following clusters have equal degree but differ in

- routinag-sup ply
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vation : a better metric

Degree Is a demand at the perimeter of a

CIUS

er

proportional to perimeter

Ine a new metric “perimeter-

Perimeter-degree = degree / perimeter |
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mental Results

ocate whitespace to clusters with high
perimeter-degree

Cell level (pin density is equally effective)

uster level

method

perimeter-degree as
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‘espace based schemes

Percentage reduction in mild and severe congested edges

W severe

combined methad




irect use of Perimeter-degree

et area of clusters in proportion of perimeter-
egree of clusters so that total area does not
nange.

iInce actual area is not used. Bin capacity

aﬂﬂa&may OCCuUr.

More legalization iterations

—-r-unil%-ll|ii|3-ll3-l-mul=-|l=|ili increased by 0.1%

educed by 11%

ed edges reduced by 26%
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-~ + \We have shown that congestion can be
-~ reduced substantially with negligible

nange in half-perimeter wirelength.
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u ' ower congestion =>
0 us routing demand

putations required







