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In this research, we developed an experimental platform to precisely
evaluate power consumption and the maximum operating frequency of the device under various operating
voltages and body biases with various practical circuits. Additionally, we developed a synthesis
and place-and-route tool to implement complex circuits with multiple sources and modules. We had
developed an FPGA device called Flex Power FPGA with SOTB technology and demonstrate its power
reduction function with a 32-bit counter circuit. Using the above mentioned platform, we evaluate
the Flex Power FPGA chip at operating voltages of 0.5-1.0 V and body bias of 0.0-0.5 V. In the
evaluation, we use a 32-bit adder, 16-bit multiplier, and an SBOX circuit for AES cryptography. We
operate the chip virtually with uniformed body bias voltage in order to drive all of logic resources
with same threshold voltage. We demonstrate the advantage of Flex Power FPGA by comparing it with
non-reconfigurable biasing.
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