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Abstract The delay-insensitive Null Convention Logic (NCL) asynchronous design as one
of innovative asynchronous logic design methodologies has many advantages of inherent
robustness, power consumption, and easy design reuses. However, transistor-level structures
of conventional NCL gate cells have weakness of low speed, high area overhead or high
wire complexity. Therefore, this paper proposes a new high-speed NCL gate cells designed at
transistor level for high-speed, low area overhead, and low wire complexity. The proposed
NCL gate cells have been compared to the conventional NCL gates in terms of circuit delay,
area and power consumption.
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<Table 1> Delay Model based on device and wire

A md A7 =4
Bounded Delay(BD) bounded bounded
Delay Insensitive(DI) | unbounded | unbounded
Speed Independent(SI) | unbounded zero delay
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<Fig. 3> CMOS implementation of (a) Static TH23,
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<Table 2> The Comparison of the power consumption
with the conventional NCL gates.(VDD=1.1V)

ggl]; static(W) semi(W) D(I\J‘%L N(IZ\IEZ%V)
th12 3.11E-08 3.11E-08 6.00E-08 343E-05
th22 3.89E-08 548E-08 6.78E-08 3.38E-05
th23 3.45E-08 4.93E-08 6.29E-08 3.92E-05
th23w?2 6.13E-08 8.90E-08 750E-08 3.87E-05
th33 3.73E-08 5.17E-08 443E-08 3.89E-05
th33w2 3.23E-08 4.89E-08 4.19E-08 3.85E-05
th34w?2 3.47E-08 3.98E-08 3.45E-08 4.17E-05
th34w22 | 4.09E-08 4.06E-08 3.28E-08 4.17E-05
th44 2.72E-08 3.12E-08 3.16E-08 4.15E-05
th44w?2 3.65E-08 4.30E-08 4.17E-08 4.16E-05

<Table 3> The Comparison of the gate delay with the
conventional NCL gates. (VDD=1.1V)

delay static(s) semi(s) DNCL(s) Ngfﬁs)
th12 5.54E-11 5.54E-11 9.12E-11 464E-11
th22 1.08E-10 1.22E-10 1.23E-10 8.02E-11
th23 1.08E-10 1.76E-10 1.10E-10 759E-11
th23w?2 8.14E-11 1.59E-10 1.08E-10 752E-11
th33 1.25E-10 2.06E-10 1.48E-10 9.27E-11
th33w2 1.17E-10 1.93E-10 1.26E-10 850E-11
th34w?2 1.23E-10 1.26E-10 1.12E-10 8.03E-11
th34w?22 1.16E-10 1.21E-10 1.03E-10 761E-11
th44 1.45E-10 1.76E-10 1.60E-10 1.02E-10
th44w?2 1.20E-10 1.44E-10 1.31E-10 8.78E-11
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