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Abstract

This paper presents a new symmetrical routing architecture for FPGA and an efficient routing
algorithm for the architecture, The routing architecture adopts the segmented wires and the improved
switch modules. Segmented wires construct routing channels which pass through the chip in vertical
and horizontal directions. To maximize the utility of a track, a track in each switch module can be
separated in two part using a programmable switch to route two different net. The proposed routing
algorithm finds all assignable tracks for a given net and selects the best track from assignable tracks
to minimize the number of programmable switches and the unused portion of the wire segments. In
order to stabilize the performance of the algorithm, the routing order is defined by weighted sum of
the number of wire segment, the length of wire segment, and the number of pin. Experimental results
show that routability is improved dramatically and the number of crossing switches are reduced about
40 % compared with the previous works' !
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@A) == s
829 | L D) AL
(] 3 ows | 0 031 ows | 1111 | 031 | ows
BUSC | 6] 4| 2 1011 9 60(3.3) | 44(24) | 18(1)
DMA | 6] 5| 3 | 10| 13| 10 |60(20)| 66(22) | 30(1)
BNRE | 6| 6] 2 | 12] 151 12 172(30)! 90(38) | 2401
DFSM| 6| 3j 3 | 10| 16| 10 |60(20) | 48(1.6) | 30(D)
03 61 8| 3 | 13] 16| 13 [7820)|128(33)] 3%(1)
E: 3. AFd A1eg W H AT
Table 3. W values used in the experiments
and run time.
32 w W ws T3 A 7K (sec.)
BUSC 0 2 - 0.3
DMA 0 3 5 09
BNRE 0 3 21
DFSM 0 2 8 30
703 0 5 10 56
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Fig. 8. Detailed routing of Z03.
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