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Power and Area Efficiency Enhancement of a Full Adder
Designed Using Carbon Nanotube Field-Effect Transistors

(CNTFETs).

Abstract
The increasing demand in recent years for portable devices and embedded

systems has created a need for designing low-power and area-efficient full
adder circuits without compromising performance or operating speed. The
full adder is considered a fundamental building block in very-large-scale
integration (VLSI) electronic circuits and is widely used in various
applications, such as digital signal processors (DSPs), microprocessors,
arithmetic and logic units (ALUs), and floating-point units (FPUs).

In this research, a hybrid full adder (H-FA) circuit is proposed based on
Pass Transistor Logic (PTL) and Gate Diffusion Input (GDI) techniques.
The proposed design consists of 12 transistors implemented using carbon
nanotube field-effect transistors (CNTFETs). The performance of the
proposed circuit was compared with several existing full adder
architectures, including the conventional full adder circuit 28T-FA, 17T-
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FA, 16T-FA, 14T-FA, and 12T-FA, in terms of power consumption,
propagation delay, Power-Delay Product (PDP), and transistor count.
Simulations were carried out using Cadence Virtuoso 6.1.7 at the 32 nm
CNTFET technology. Simulation results demonstrate that the proposed
circuit achieves the lowest power consumption among the studied designs,
with a value of 4.213 nW, and the minimum power—delay product of
43.899 zJ. In addition, the proposed design exhibits the smallest area, equal
to that of the 12T-FA architecture, as both designs utilize only 12
transistors.

Keywords: Full Adder (FA), Pass Transistor Logic (PTL), Gate Diffusion
Input (GDI) Technique, Carbon Nanotube Field-Effect Transistors
(CNTFETs), Power-Delay Product (PDP).
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