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A Parallel LSI Router PROTON on an MIMD Parallel Machine

Tsukasa YamaucHst Tosaryukr NakaTa,! Axio IsHizuka,t
Nosuyukr NisaicucHI™ and Nosuniko Koixe!

This paper describes a new parallel detailed router named PROTON. PROTON is im-
plemented on an MIMD parallel machine named Cenju which consists of 64 micro-proces-
sors. In order to improve routing speed, PROTON incorporates two level parallelism,
mainly intra-net parallelism and inter-net parallelism. In order to exploit intra-net parallel-
ism, PROTON divides routing area into narrow stripes according to its orientation, as-
signs each processing element to each stripe and searches each stripe in parallel. As for
inter-net parallelism, when the global routes of the nets have no intersection, multiple nets
can be routed simultaneously. So, PROTON selects such nets and routes them simulta-
neously. These parallelization method do not sacrifice any quality of the routing result
compared with conventional sequential routers. By combining intra-net parallelism and
net level parallelism, we have achieved a speedup of 43 times using 64 processors for a
medium scale channelless gate-array (1,537x1, 790 grids, 12,591 pin pairs).
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Table 2 Problems of intra-net, inter-net and inter-routing-area parallelism.
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