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A fine-grain multiple-valued reconfigurable VLSI architecture using multiple-valued
differential-pair circuits is developed to achieve very high-performance and low- power
operations. Multiple-valued signaling is utilized to implement a compact switch block,
where multiple-valued signals such as “0”, “1”, ”2” and “3” are transmitted in one line.
Also, an autonomous power gating scheme is introduced using two techniques. One is a
current-source control based on valid data signal detection. The other is a
current-source control such that current sources are turned off within a clock cycle
after a logic operation completion signal is detected. Moreover, a register-transfer-level
packet routing scheme is introduced to reduce a configuration memory size of a
dynamically reconfigurable processor. The register-transfer-driven concept makes the
configuration memory size very small, because packets are not required to be provided
at all the clock cycles.
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