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Side-channel attacks have become one of serious issues in the modern VLSI
systems. In asynchronous systems which do not require any clock signals, it is possible to change
current/electromagnetic wave characteristics when performing the same logical operations by using
random delay elements that can change the magnitude of their delay values at random. In this
research, two-phase handshaking asynchronous circuits which do not distinguish between rising edges
and falling edges are assumed In order to achieve high-performance circuits. The proposed random
delay cells contain six inverter gates in which load capacitances are inserted into the second and
the fifth inverter gates. The effectiveness of the proposed scheme is shown using asynchronous AES
encryption circuits.
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