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Abstract

In this paper, we describe partitioning large circuits into multiple chips on the programmable FPCB
for rapid prototyping. FPCBs consist of areas for FPGAs for logic and interconnect components, and
the routing topology among them are predetermined. In the partition problem for FPCBs, the number
of wires for routing among chips is fixed, which is an additional constraints to the conventional
partition problem. In order to deal with such a constraint properly we first define a new partition
problem, so called the topology-based partition problem, and then propose a heuristic method. The
heuristic method is based on the simulated annealing and clustering technique. The multi-level tree
clustering technique is used to obtain faster and better partition results. In the experimental results for
several test circuits, the restrictions for FPCB were all satisfied and the needed execution time was
about twice the modified K-way partition method for large circuits.
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while ( clustering is wanted ) do
begin
get Max and Min
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end
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Fig. 4. Clustering algorithm.
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get clusters nearest from the root of cluster tree
S = Initial_solution{initial partition)

T = Initial_temperature

while ( finish criteria is not satisfied ) do

begin
while ( cost is improving ) do
begin
while ( not equilibium ) do
Find_new_solution(T,S)
T = T * Ratio;
end
if ( finish criteria is not satisfied ) then get
new clusters
end
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Fig. 5. Algorithm of the partition method.
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Tabie 1. Experimental data(Data with * have
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Table 3. Comparision of two partition result
(eight blocks).

ol HE)

2] 2—1

ae Max Chls Birx
K-way | Sim | K-way | Sim K-wayl Sim
6288 85 ! 602 743 215 213
sh378 108 91 672 761 13 1%
s9234 ®© &0 627 727 171 170
s13207 130 109 930 1168 | 236 286
s15850 114 93 768 934 261 200
$30832 150 131 2%5) 1272 | M1 440
3385834 299 19 1627 1917 1 801 79
idet8 132 124 818 1114 277 278
comet 104 88 | 5% 75 117 118
B4 2 AR sadels 1)

Table 4. C()mpansu)n of two partition result
(sixteen blocks).

5z Max Chis B
K-way | Sim | K-way | Sim | K-way | Sim
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comet 70 63 79 94 9 | A
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Table b. Partition into AXB-AP4(partition
using the modified K-way partition
method).
32 | 8845 | Bux | Bon | Chis | G | Coin | Timel(s)
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comet 20 100% | 3% | & | 40% | 21% 40
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using the simulated annealing method).
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