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Short Abstract

Approximate computing has emerged as a new method to overcome the delay, energy consumption and area consumption of digital circuits. In this
paper, a new approximate full-adder cell, which is based on the combination of the standard CMOS and pass transistor logic styles, is presented. The
critical path in the structure of a ripple adder equals only one transistor; Therefore, the adder circuit has high speed. Carbon nanotube field-effect
transistor (CNFET) technology is used to simulate and implement the proposed cell. Comprehensive simulations are carried out using HSPICE tool
against different power supply voltages, output loads, and ambient temperatures. Simulation results confirm that the proposed cell is more efficient than
its counterparts in terms of delay, power-delay product (PDP) and energy-delay product (EDP). At the application level, using the MATLAB tool, the
application of image blending is used to evaluate the efficiency of the proposed cell. Simulation results of image processing confirm that the proposed
cell has a reasonable performance and produces output images with suitable quality for human inference.
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1-  Short Introduction

Full adder cell is one of the main components of digital systems. This cell is usually placed along the critical path of arithmetic circuits and plays a key
role in determining delay and power consumption of the entire digital system. In this paper, by using the combination of the standard CMOS and pass
transistor logic styles, a novel high-speed and low-energy approximate full adder cell is presented. To implement the proposed cell, carbon nanotube
field-effect transistor (CNFET) is used.

2-  Proposed Work and Methodology

The proposed design is based on the combination of standard CMOS and pass transistor logic styles. It consists of only 10 transistors. One remarkable
advantage of the proposed design is that its critical path contains only one transistor when it is utilized inside a ripple carry adder. Hence, it operates
very fast. Simulations are carried out by the HSPICE tool in various situations including different power supply voltages, loads, and temperatures.
Simulation results confirm the superiority of the proposed cell compared to the state-of-the-art circuits. Also, the proposed cell is applied in image
blending application to study its efficiency in image processing applications.

3-  Conclusion

Approximate computing can effectively be used in error-tolerant applications such as image, audio, and video processing. Among the different types of
arithmetic circuits, full adder plays a key role in determining the performance of a digital system. In this paper, an efficient approximate full adder cell
was proposed. The proposed cell is based on the combination of the standard CMOS and pass transistor logic styles. Comprehensive simulations were
performed at both transistor and application levels to evaluate the efficiency of the circuits. Simulation results confirmed that the proposed cell is more
efficient than other circuits in terms of delay, PDP, and EDP. The results of image processing also showed that this cell can be effectively used in the
appication of image blending.
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