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The study concentrates adiabatic inverters which is the one of the basic components of
LSI system. We propose a new inverter that improves former inverter with low power
consumption. The thesis embraces two themes. The first is the improvement in adiabatic
logic for low-power design. The other is that application of the inverters in 4-4 bit array
multiplier.

The construction of the thesis is organized as follows.

Chapter 1 is the introduction which describes the developing of LSI, the emergence
background of adiabatic logic which is suited to the Moore’s law. The motivation and
organization of the thesis is described.

Chapter 2 will describe the principle and classification of adiabatic logic. In this part,
firstly, conventional CMOS inverter will be analyzed. And then, adiabatic inverters
comes. The core principle of adiabatic logic is to return the electronica got from the power
supply by extending the process of electronics transform. As comparison, the other
adiabatic logic inverters will be analyzed in detail, 1.e., CEPAL, 2N2N2P, 2PC2AL, ECRL,
and 2PASCL.

Chapter 3 contents the proposed 2PC2AL inverter. The 2PC2AL uses two-phase
clocking split-level sinusoidal power supplies that minimize the voltage difference
between the current-carry electrodes, in other words, the energy consumption of the
circuit can be suppressed. The simulation results show that correctness of lower energy
loss. On the other hand, the circuit has a limitation of floating. Our research concentrates
on eliminating on the phenomenon of floating adhering to the concept of low power
consumption. Here, we propose one valid method to solve the floating: adding two switch
transistors to prevent the voltage difference getting lower then critical value. By choosing
proper switch time, the floating can be resolved and the SPICE simulation result shows
the low power consumption characteristics of the proposed circuit compared to CMOS
inverter.

Chapter 4 explains the application of the proposed inverter. As basic component of
digital circuit, we apply the inverter into NAND, full adder, half adder, and 4-4 bit array
multiplier. To match the working clock, the inverters are used in the input stage. By
using 0.18 pum CMOS technology, the multiplier made up of proposed inverter can realize
the function correctly, and has lower energy consumption compared to the CMOS
multiplier.

Chapter 5 draws the conclusion of the research. At the end of the thesis, prospective
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ideas of future works is explored.
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