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Abstract 

The full adder and compressor are two of the most used computational blocks in logic design, with applicative possibilit ies for 

computation and calculation of all arithmet ic operations. Therefore any update in the full adder and compressor at bottom lev el will 

compound the effect at the circuit and device level operations. The full adder transistor count is created for the same logic  and 

operation for varied ranges of power, timing, area and accuracy.  
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I. Introduction 

The possibility of t rading computation accuracy for improved 

energy-efficiency has been investigated for use in digital 

systems that tolerate errors (i.e. signal processing circuits). 

Error-permissive or approximate computations can be realized 

at several levels and via d ifferent mechanisms. Energy is 

reduced by discarding algorithm steps or iterations that 

contribute less to the final quality. Adaptive precision of the 

arithmetic unit output is used to save energy. The technique 

uses the property of specified algorithms to identify and skip 

unnecessary computations. 

The reader might have observed that there are two outputs (y 

and carry out) against three inputs (carry in, p, and q). The 

main output y will be 1, if there is an odd number of 1s within 

the three inputs. For an even number of 1s, the y output will be 

0. The carryout output will be 1 if two or all the three inputs 

are 1. If only one input is 1 or if all the inputs are 0, then the 

carryout will be 0. To generate the main output y, we may use 

two xor gates, one following the other, as shown in figure 1. 

Through this xor gate pair, first we are adding p and q, and 

their sum is then added to the carry in bit to generate the final 

sum y. To generate the carryout, we may use three 2-input and 

gates, and their output may be fed to a 3-inputor gate as 

illustrated in figure 1. 

It has a critical path delay that is even shorter than a 

conventional one-bit full adder. Albeit having an error, this 

adder simultaneously computes the sum and generates a carry 

signal; this feature is employed to reduce the timing delay in 

the final result of the mult iplier.  

 

II. Error Tolerance  

 

These applications have in like manner the way that they can 

endure blunders in simply certain zones of calculations. 

For instance, the guessed calculation is to leave the circle soon 

that would constitute disappointment not simply expanded 

execution time. In like manner, if the recreated toughening 

issue finished early, it may exit  with the closest maxima 

avoiding worldwide maxima. More regrettable, if the choice 

itself is debased, it may give the wrong answer out and out. It 

is essential in the work that it investigates where the 

calculations are tolerant to blunders. Fairly shockingly, it finds 

that it can play out the security at the get together level with a 

programmed compiler. The software engineer distinguishes 

which capacities can endure some blunder to their 

informat ion, and the compiler labels guidelines that don't 

influence the control operations. 

Ordinarily utilized sight and sound applications have 

digitalized signal processing (DSP) obstructs as their spine. A 

large portion of these DSP pieces actualize picture and video 

handling calculations, where a definitive yield is either a 

picture or a video for human utilization. The restricted 

impression of human vision permits the yields of these 

calculations to be numerically inexact instead of precise. This 

unwinding on numerical precision gives some opportunity to 

convey out uncertain or inexact calcu lation. The opportunity 

can be taken preferred standpoint of to think of low-power 

plans at various levels of configuration deliberat ion, viz. 

Rationale, design, and calculation.  

Few works which concentrate on low-power p lan through 

inexact figuring at the calculation and design levels 

incorporate algorithmic clamor resistance (subterranean 

insect), centrality driven calculation and non-uniform voltage 

over- scaling (VOS). Every  one of these procedures depend on 

the focal idea of VOS, combined with extra hardware for 

amending or constraining the subsequent blunders 

III. Implementation 

 

As process technologies reduce in size, power efficiency has 

become a primary concern for dig ital design. Modern designs 

must not only be fast, they must also be energy efficient. 

Under traditional design methodologies a gain in one metric 

usually comes at the cost of another. The field of imprecise 

hardware offers new solutions to this multi-attribute 

optimization problem.  
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Figure 1: Fu ll adder. 

The elementary technique for comparison of two or more 

adder designs by speed is comparison of results  obtained from 

simulation of N-b it devices constructed on the basis of 

compared one-bit fu ll adders cells. 

When we aim to optimize the number of gates, we actually 

ignore the real circuit cost on the chip, because the circuits are 

ultimately  implemented using transistors. Gate-level 

optimization does not necessarily lead to transistor-level 

optimization. The lower number of t ransistors leads to lower 

circuit size on chip and production cost will be cheaper too. 

When considering the number of transistors in the circuit, we 

modify our adder, compressor representation presented in a 

way to us NAND gates. In CMOS technology, a two-input 

NAND gate is implemented using four transistors, and each 

extra input requires two extra t ransistors . 

 

Figure 2: Fu ll adder NAND logic  Imprecise. 

Compressors are also used in mult iplier architectures. 

Multipliers are structured into three functions: partial-p roduct 

generation, partial-product accumulation and final addition. 

The main source of power, delay and area came from the 

partial-product accumulation stage. Compressors usually 

implement this stage because they contribute to the reduction 

of the partial products (reducing the number of adders at the 

final stage) and also contribute to reduce the critical path 

which is impo rtant to maintain the circu it's performance. In is 

presented the 3-2 adder compressor. It takes 4 inputs A, B, C, 

Cin to generate 2 outputs, the sum and the carry bits.  

               

Figure 3: Approximate 4:2 compressor. 
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IV. Results 

 

In this paper, the possibilit ies of the RTL logic fu ll adder with varied ranges of timing for fast circuits with low power is created 

using Xilinx 14.7, RTL is tested syntactically using Xilinx 14.7 and functionally verified using ModelSim 6.3 and power, area and 

timing is verified vs. The behavioral Verilog code of the full adder using the Cadence tool with a 65nm technological library. The 

precision factor for the imprecise full adder and compressor is found at 87.5%.  

 

Figure 4:  Behavioral Simulation Results of Approx. NAND full adder and Approx. NAND compressor 

 Leakage 

Power(nw) 

Dynamic 

power(nw) 

Timing 

(ps) 

Area 

Full adder 119.87 257.34 11.75 18 

Approx. NAND full adder 77.5 157.8 9.6 11 

Approx. NAND compressor 102.5 222.3 10.45 15 

Table 1: Comparison of NAND vs. AND and OR 
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