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Abstract This Paper Proposes a New High-speed Design Methodology for Delay Insensitive
Asynchronous Circuits Combining with a Pseudo-NMOS Structure used for High Performance in
Synchronous Circuits. Null Convention Logic(NCL) of Conventional Delay-Insensitive Asynchronous
Design Methodologies has many Advantages of High Reliability, Low Power Consumption, and Easy
Design Reuses not Dependant on Semiconductor Technology. However. the Conventional NCL Gates
has a Complicated Stack Structure, so it Suffers from Increased Circuit Delay. Therefore, a New NCL
Gates and its Pipeline Structure for High Performance, and the Proposed Methodology has been Designed
and Evaluated by a 4x4 Multiplier Designed using SK-Hynix 0.18 um CMOS Technology. The
Experimental Results are Compared with a Conventional NCL in Terms of Power and Delay and shows
that the Propagation Delay of the Proposed Multiplier is Reduced by 85% Compared with the Conventional
NCL Multiplier.
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Table 2 Experimental results

NCL topology Power(W) Delay (sec)
Static 1.39E-04 7.13E-10
Semi-Static 1.76E-04 2.93E-09
Pseudo-NCL
(EN=on) 4-37E-03 4.39E-10
Pseudo-NCL 155E-06 85% Reduction
(EN=off)
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(b) Pseudo-NCL multiplier
Fig. 8 Multiplier die photo
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