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Abstract

In this paper, we first propose a new FPGA routing method in which several nets are routed concurrently by
applying the traditional maze routing method. We then introduce CMRF(Concurrent Maze Router for FPGA)
which can be used for the routing of FPGAs of symmetrical array type by applying our new routing method.
Given a set of nets, the proposed routing method performs the maze propagation and backtracing independently
for each net and determines the routing paths concurrently by competition among nets. In CMRF, using this
routing method, q nets are selected from the nets to be routed and they are routed concurrently, where q is the
user given parameter determined by considering the computing environment. This process is repeated until either
all the nets are routed or the remaining unrouted nets fail to their maze propagations. The routing of these nets
are completed using the rip-up and rerouting technique.

We apply our routing method to ten randomly generated test examples in order to check its routing
performance. The results show that as we increase the value of g, the routing completion rate increases for all
the examples. Note that when g=1, our method is similar to the conventinal maze routing method. We also
compare CMRF with the CGE method which has been proposed by Brown et. al. For the five benchmark
examples, CMRF complete the routing with less wire segments in each connection block than the wire segments
needed in the OGE method fo 100% routing.
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Fig. 1. FPGA architecture of symmetrical
array type.
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Fig. 4. The overlap removal results among
the routing graphs in Fig. 3.
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Fig. 5. The final routing result for the
example in Fig. 2.
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Fig. 6. Flowchart of CMRF.
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Fig. 7. The switch block structure used in
our routability testing for the
various values of q.
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2. Rose®] benchmark A&
Table 2. Benchmark data by Rose.

i CLB 2% ' Y& 4 | Connection % '
BUSC | 13x12 151 392
DMA 18%16 213 m
BNRE | 22x21 352 1257 3
DESM | 23x2] 420 | 1422 :
i 1 H
z3 | 27x26 | 68 | 2135 ;
B 3.100% AL AT e Wik

ged gleid CMRFE CGE el wlsted w9
Ao wweld Aggch FAZE TH A
2@ CMRFE7F 2 719 ol #Atgel disled CGER
t} 2o A7te] W gdl, CGE ¥S ARR3tr] ¢
il o A AR sl 2Ade] Hastohe
7AE Zhakstedor gk a#id] wkek W oghe] 3loli]
ujade] ojelg Aol CGE & CMRFRC ¥
oo 28 7s 8 7% (E 404 BNRE). %
32, CGE wel] g A2 Rose™ 238 2%
o] g ga)g AFgatol CMRFY Al3el A48 A
# FAgk AFefdl M stk

E:3 4. CGE %3 CMRF&}e] vl

Table 3. Minimum value of W for 100% routing.

Table 4. Comparative results by the CGE
method and our CMRF.
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Table 5. The routing results by CMRF with-
out the routing completion using the
rip-up andrerouting stage.
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Table 6. The final routing results by CMRF.
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Fig. 10.The routing result of the circuit
BUSC by CMRF.
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