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Design and analysis of a low-power and low-area full adder circuit
using 45 nm CMOS technology

Abstract
The Full Adder (FA) is a fundamental component in the design of
arithmetic and logic circuits and is one of the most important elements of
a processor, as it serves as the basic building block for performing
numerous arithmetic operations such as addition, subtraction,
multiplication, and division. Furthermore, the Full Adder is one of the most
widely used components in various devices, including the Central
Processing Unit (CPU), the Arithmetic Logic Unit (ALU), the Digital
Signal Processor (DSP), and others. Therefore, designing a high-
performance full adder circuit is of utmost importance.
In this paper, an improved structure of a full adder circuit (15T-FA) is
proposed and compared with several different adder designs, namely the
conventional full adder (28T-FA), TG-FA, H-FA, and PTL-FA circuits.
The simulations were carried out using Cadence Virtuoso 6.1.7 with
CMOS 45 nm technology. The comparison among the studied circuits was
performed in terms of power consumption, area, propagation delay, and
power delay product (PDP). The simulation results show that the proposed
15T-FA circuit exhibits the lowest power consumption among the studied
designs, with a value of 172.306 nW, and it also occupies the smallest area
of 4.701 pm2
Keywords: Full adder (FA), Pass transistor logic (PTL), Transmission
gate (TG), CMOS, Power delay product (PDP).
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