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WFFER R OBEEE (330) : A frequency/time-domain mapping concept for pattern distances was
investigated as a promising candidate to optimize the nearest-distance-search function of
an associative memory. It could be clarified that a highly-reliable and high-speed
integrated circuit solution for the fully-parallel pattern-matching problem, with scalability
to small design rules and low power-supply voltage, is possible. The achieved performances
in 180 nm CMOS for nearest Hamming-distance are 0.64 uW/bit power consumption and
0.91 ps/bit minimum matching speed, which are <10 times lower and about >25% faster,
respectively, than previously reported for digital circuits. In 656 nm CMOS further
improvement to <562 nW/bit power consumption and 381 fs/bit minimum matching speed
was realized. Furthermore, error-free search until winner-input pattern distances of 150
and <1.6% error rate until the largest winner-input distance were achieved. Finally, a fully
digital concept based on distance-clock-number mapping was newly invented.
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