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Asynchronous designs have been demonstrated to be able to achieve both higher performance and lower power compared with their synchronous counterparts. It provides a very promising solution to the emerging challenges in advanced technology. However, due to the lack of proper EDA tool support, the design cycle for asynchronous circuits is much longer compared with the one for synchronous circuits. Thus, even with many advantages, asynchronous circuits are still not the mainstream in the industry. In this thesis, we provide several algorithms to resolve the emerging issues for the physical design of asynchronous circuits. Our proposed algorithms optimize asynchronous circuits using placement, gate sizing, repeater insertion and pipeline buffer insertion techniques. An incremental maximum cycle ratio algorithm is also proposed to speed up the timing analysis of asynchronous circuits. 

