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ABSTRACT:

Adder is an essential component for designing all types of processors viz. digital signal processors (DSP), microprocessors etc. Demands for the low power VLSI have been pushing the development of design and to reduce the power consumption. In most of the digital systems adder lies in the critical path that affects the overall speed of the system. So enhancing the performance of the 1-bit full adder cell is the main design goal. The low power adder cell with least MOS transistor count reduces the serious problem of threshold loss and increases the speed. It shows 45% improvement in threshold loss problem and considerable reduction in power consumption compared to other types of adder performance. The simulation has been carried on MICROWIND EDA tool.
I.    INTRODUCTION

The adders form the basic building blocks of all digital VLSI circuits. The main goal is the motivation of three basic design goals, viz. minimizing the transistor count and the power consumption and increasing the speed of operation. The full adder performance affects the system as a whole. There is variety of full adders using static or dynamic logic styles like DPL, etc. To meet the growing demand, and to propose the new high speed and energy efficient full adder, a full adder cell using 8 transistors 
(least number of transistors) has been proposed. The best is, its speed, power and threshold loss in comparison to other adders using transistor count of 10, 14 and 16[1-9]. The adder has been designed using 90nm and 130nm technologies to establish the technology independence. Simulation results indicate that the proposed 8T full adder cell operates at high speed and has low power dissipation than its peer designs. 

II.    PREVIOUS WORK:
Several designs of low power and high speed adder cells are available for performance analysis. The full adder cell realization of the circuit using 16 transistors.

The full adder operation can be stated as follows: Given the three 1-bit inputs A, B, and Cin, it is desired to calculate the two 1-bit outputs Sum and Carry, 

Where
       Sum = (A XOR B) XOR Cin

        Carry = A AND B + Cin (A XOR B)

Several designs of low power adder cells can be found.[3] [4] [5]. The transmission function of a full adder, uses 16 transistors. This circuit can operate with full output voltage swing but consumes significant amount of power and have more delay compared to other adders having less transistor count.

[image: image1.emf]
Figure.1 16T full adder

With the aim of further minimizing the number of transistors, pass transistor logic based XOR and XNOR circuits [2] were used and as a result the 14T full adder circuit as Fig.2 was designed.
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Figure.2 14T full adder

This circuit among all 14T full adder circuits shows the better results for delay and power as compared to 16T full adder but it suffers from the threshold loss problem of approximately 0.4v. It works well in high performance multipliers with low power consumption. The further designed 10T full adder [5] of Fig.3 uses inverter-based 4T XOR gates in their design and shows remarkable improvements in power and delay. A new full adder called static energy-recovery full-adder (SERF) uses only 10 transistors, which has the least number of transistors and the best in power consumption.

[image: image3.emf]
  Figure.3 10T full adder

It also reduces the silicon area. This reveals better performance than the SERF 10T adder cell . The drawback of this circuit is that it also suffers from threshold loss problem of 0.35v approximately equal to 14T adder circuit.

III. PROPOSED 8T FULL ADDER

This design of proposed full adder is based on three transistor XOR gates. It acquires least silicon area. The design of 3T XOR gate is shown in Fig.4. 
[image: image4.emf]
Figure.4 Design of 3T XOR gate

The heart of the design is based on a modified version of a CMOS inverter and a PMOS pass transistor.

The design of 8T full adder cell having the least number of transistors using 3T XOR gates is shown in Fig.5. The Boolean equations for the design of the 8T full adder are as follows:

Sum = A xor B xor Cin

               Cout = Cin  (A xor B) + AB

[image: image5.emf]
Figure.5 Proposed 8T full adder

This circuit shows approximately 45% improvement in threshold loss (0.2v) as compared to other adders. It is the fastest and consumes least power.Therefore we report it to be the best on account of power consumption, delay and threshold loss.  

IV. SIMULATION AND PERFORMANCE ANALYSIS

Simulation has been performed on MICROWIND EDA tool in 90nm and 130nm technologies, with supply voltage ranging from 1v to 2.6v in steps of 0.2v. To establish an impartial testing environment each circuit have been tested on the same input patterns the comparation of different adders has been done using 90nm and 130nm technologies. Studies have been done with 16T, 14T, 10T and the proposed 8T full adder cells.

In the proposed adder circuit show that reducing the aspect ratio of the PMOS transistors results in better performance while keeping thethreshold loss constant.

The comparation shows that the performance analysis of nano digital circuits proposed 8T full adder cell is the best among all. The 8T full adder cell also occupies the minimum silicon area on chip amongst all the full adders reported so far in the literature. The small silicon area of the proposed full adder cell makes it potentially useful for building compact VLSI circuits on a small area of chips. The threshold loss, delay and power dissipation of the proposed full adder 
cell is much less compared to any other adder. The proposed 8T full adder cell shows a much better performance compared to other adders. Figures show the comparative analysis of the circuits stated above at 90nm and 130nm technology. The simulation results reveal that the proposed 8T full adder has proven to be the best if the main design aspects of area covered on chip, threshold loss, and delay and power consumption are the ultimate goals.
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Figure.6  High performance 8 transisitor circuit  
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Figure.7 Switching performance
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Figure.8  Timing diagram
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Figure.9 simulation result for mos model level in 4pmos,4nmos  transistor
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Figure.10 Analog Simulation
V. CONCLUSION

The current work proposes the design of the improved full adder using 8T which acquires least area and has least power-delay product with the lowest transistor count. It also reduces the threshold loss problem compared to other circuits [1]-[9]. With the help of this adder cell, we can design an efficient and high performance multiplier unit. The proposed 8T adder has been designed and studied using 90nm and 130nm technologies, which establish the technology independence of the circuit.
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