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A Model for Predicting Performance of Via-switch FPGA

TATSUHIRO HicucHI*® ToHRU ISHIHARA! HIDETOSHI ONODERA!

Abstract: Reconfigurable circuits are generally inferior to ASIC (application specific integrated circuit) in
terms of performance. In this paper, we develop a model for predicting the performance of FPGA (Field Pro-
grammable Gate Array) which uses an emergining switching device called a Via-switch for wiring switching.
By using the Via-switch, the chip area efficiency improves and the performance degradation of the circuit in
low voltage region can be kept to the minimun. We model the delay, the energy consumption, and the area for
wiring and logic circuit of Via-switch FPGA. The model uses process parameters and structure information
of a targeting circuit as inputs. Moreover, with the model, it is possible to predict the performance of the
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entire chip without circuit simulation.
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M Nstage Eyire Erur Elotal

Eyire.a | Ewires Eyire Erur.a | Erurs | Erutr | Frotala | Frotals Etotal

10 0.23 nJ | 0.57 nJ 1pJ 53 pJ 0.23 nJ | 0.62 nJ

10000 20 0.33 nJ | 0.46 nJ | 0.80 nJ 52 pJ 1pJ 53 pJ 0.39nJ | 046 nJ | 0.85 nJ
40 0.93 nJ | 1.26 nJ 3 pJ 55 pJ 093 nJ | 1.31 nJ

10 0.46 nJ | 1.13 nJ 1pJ 105 pJ 0.46 nJ | 1.24 nJ

20000 20 0.67nJ | 0.93 nJ | 1.60 nJ 104 pJ 3 pJ 106 pJ | 0.77nJ | 0.93 nJ | 1.70 nJ
40 1.85 nJ | 2.52 nJ 5pJ 109 pJ 1.86 nJ | 2.63 nJ

10 0.93ndJ | 2.27T nJ 3 pJ 210 pJ 0.93 nJ | 2.48 nJ

40000 20 1.33 nJ | 1.85nJ | 3.19 nJ 208 pJ 5 pJ 213 pJ 1.55nJ | 1.86 nJ | 3.40 nJ
40 3.71nJ | 5.04 nJ 10 pJ 218 pJ 3.72nJ | 5.26 nJ
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