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Abstract

This paper presents the design of a placement system integrated in PCB design system.
to get an optimal component positioning from part and net list. Unplaced components are
placed in initial process using modified cluster development algorithm and are swapped in
improvement process using the GFDR (Generalized Force Directed Relaxation) algorithm.
The result is optimized in post process by component rotating or pin/gate swapping.
Experimental results show that the placement system produces manufacturable layouts
which are optimal in terms of total routing length.
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Placement example with different

component attributes.

(a) Placement of components with
FIX attribute.

(b) Placement of components with
MATRIX attribute.

(¢) Placement of components with
FREE attribute.

Fig. 1.
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Fig. 2. Making connections from nets.

(a) Net list. (b) MST. (¢) Connections.
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(a) Degree of intersections 3.
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procedure Yodified Cluster_Developwent(Component_List. Grid_List)
begin
Neterwine the nusber of candidate components :
nlevel = 0 : { level O componenta are Sced components }
Set Placed Comp List as emply
repeat
Caloulate connectivity with placed components :
Seloct candidate components huving Righer connectivity :
if any candidate component exists then begin
{ place over-cell components }
tnaak all candidate components @
repeat
Sclect largest component nmong unmarked cundudmcs B
i1 sefected cospunent is over celd cumponent then begin
Place the compant at minimom cost gric
1 nu grid 1s qossible then
the component is ignoted ©
Mark the component
il smaller components is overlapped ther
Hemove smaller cosponents ©
end

\ark the component !
until all candidate components are marked :
{ place single-cell compunents and removed smaller components }
Unsark all candidate compunents ckcept fur over cell couponents
repeat
Sclect the component having highest nusber cf connections !
Place the cowponent at minimal cost
and non-over lapped grid
if no grid is possible then
the component is ignored
Mark the component
until all candidate components are marked :
{ prepare next step }
nlevel ©. nlerel » 1 ;
Set level of candidate components as nlerel :
Put candidate components to placed comp_list :
end
until all components are placed or ignored

a8 4. +HE cluster 44 daeE
Fig. 4. Modified cluster development
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Table 1. Properties of example boards.
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Table 2. Automatic placement results.
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Table 3. Total net length for different values of
and in placement improvement.
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Fig. 5. Placement result of example board A.
(a) Manual placement. (b) Initial placement.
(¢) Placement improvement. (d) Placement post processing.
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Fig. 6. Placement result of example board B.
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(b) Completed placement.
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