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Logic Design Methods for LUT-Based FPGAs
Using Error Compensation

T. Kouda Y. Kambayashi
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Abstract: In many kinds of control circuits, it is required to modify logic function realized
by these circuits according to the values obtained by sensors. Logic function corresponding
to different sensor values are rather similar. We believe that LUT-based FPGAs that can be
realized any logic easily by users can be effectively used to realize such circuits. In this paper,
we propose three design procedures for FPGA circuits for such purpose. They called ”Error
Compensation Procedures” work to compensate errors which are occurred in each output of
LUTs. Logic Design Methods proposed here are logic optimization methods utilizing these
error compensation procedures. By repetition of removing one connection from a circuit and
compensating errors occurred in a corresponding circuit, we can generate another FPGA circuit
realizing the original functions with less cost Computer experiments on MCNC multi-level

benchmark show the effectiveness of the proposed procedures.
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