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Abstract

In this paper, we present an effective circuit placement method called SOAP (self-organization
assisted placement) for rectilinear or arbitrarily-shaped region arised from the layout of ASIC
(application specific integrated circuit), Self-organization is alearning algorithm for neural
networks proposed by Kohonenf!] which adjusts weights of synapses connected to neurons such
that topologically close neurons are sensitive to inputs that are physically similar. In SOAP, we
obtain a good circuit placement result in arbitrarily-shaped region by replacing the block of circuit
and the position (x, y coordinates) of the block with the neuron and the weight pair of synapses
connected to the neuron, respectively. This method can also be extended to the circuit placement
over the nonplanar surface.
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Fig. 1. Two-dimensional array of output nodes
used to form feature maps. Every input
is connected to every output node via a
variable connection weight.
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Fig. 2. Topological neighborhoods at different
times as feature maps are formed. NE,(t)

£
o

is the set of nodes considered to be in
the neighborhood of node j at time t. The
neighborhood starts large and slowly
decrease in size over time. In this
.example, 0<1t,<t,.
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Weights to 100 output nodes from two
input nodes as a feature map is being
formed. The horizontal axis represents
the value of the weight from input x, and
the vertical axis represents the value of
the weight from input x,. Line intersection
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. Gain term 7(x,t) when initial radius of

neighborhood is 5. ¢ means the radius of
neighborhood and x is the distance between
node j and node j*.
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k3 1. Benchmark #&2] &4

Table 1. Characteristics of the benchmarks.

- , Channel | Cell Height
Circuit | Modules | Nets | Rows Height( zm) ( um)

Primaryl 752 904 17 220 150

Erimary? 2907 | 3209} 26 270 150

k2 2. Benchmark #}£.2| half perimeter

Table 2. Half perimeter of benchmarks.
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