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Abstract- Parallel counters are entering components in numerous arithmetic circuits, particularly quick multipliers. Another 

binary counter outline is proposed. It utilizes MUX based full adder circuit, which amass the greater part of the "1" bits 

together. In proposed structure one xor block in regular adder is supplanted by multiplexer block with the goal that the basic 

way delay is minimized. Counter-based components have been proposed for use in built-in test set embedding. A single counter 

or numerous counters might be utilized with one or different seeds. This paper centers around zone proficient blame tolerant 

full adder outline. This plan can repair single and twofold blame without interrupting the typical activity of a framework. A 

framework must be blame tolerant to diminish the disappointment rate in the blame area. In this approach self-checking full 

adder is utilized detecting the blame in view of internal usefulness. The idea of self-checking and blame tolerant is introduced to 

manage the issue of blame. Subsequently the activities involved in the proposed configuration is performed using self-checking 

and blunder correcting counter based full adder outline. Moreover, counters might be combined with ROM's proposed 

framework coded in Verilog HDL and mimicked using Xilinx 12.1. 
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I. INTRODUCTION 
 

With the ever increasing applications in mobile communications and portable equipment, the demand for low-power 

VLSI systems is steadily increasing. In this regard a full adder receives a lot of attention since it forms the basic 

element in any processor design. Many circuits for adder cells that have appeared in the literature recently use pass 

transistors and transmission gates. They are invariably designed by ad hoc techniques. Hence a formal design 

procedure using k-maps and pass network theorems is presented in this paper. Particular attention is also given to the 

reduction of power and operation at low supply voltages. 

 

The speed of multipliers is a critical issue indetermining the performance of microprocessors.Microprocessors use 

multipliers within their arithmetic logic units, and digital signal processing systems requiremultipliers to implement 

DSP algorithms such asconvolution and filtering. The demand for high-speed multipliers is continuously increasing. 

  

A. The Fast Multiplication Process  

The fast multiplication process consists of 3 steps:  

• Partial product generation,  

• Partial product reduction and  

• Final carry propagating addition.  

 

Various recoding schemes are usedto reduce the number of partial products. Compressors have been widely used for 

reduction process which usually contributes the most to the delay, power and area of the multiplier. To achieve a 

better performance, the useof higher order compressors instead of conventional compressors, e.g. 3:2 compressors, 

have been considered.The reduction process finally results in a 2-row matrix, and then a high speed adder is used to 

get the final result from the two rows. Several type of implementation based on the conventional 7:3 architecture is 

proposed to be used forfast multiplication or multiple addition applications. Theproposed7:3 compressors and the 

most efficient contender have been simulated using HSPICE 0.25um technology. The results show a drastic 

improvement, as will be discussed later. 
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Previously, 3:2 compressors were used to reduce the partial product matrix; each reduces the number of inputs by a 

factor of 3:2. Thereafter, for the purpose that the compression rate might be increased, other higher order 

compressors have been developed. This attempt has yielded a faster partial product compression than the useof 3:2 

counters. 

 

The rest of this brief introduces the counters in section I. Next the related works and fast binary counter using 

symmetrical stackare considered in Section II. Then, in Section III, the proposed is presented. Section IV presents a 

experimental Results and performance analysis to illustrate the effectiveness of the hardware security approach. 

Finally, the conclusions are summarized in Section V. 

 

II.  RELATED WORKS AND FAST BINARY COUNTER USING SYMMETRICAL 

STACK 

 
IN the previous articles, a fast binary counter design is experienced. It uses 3-bit stacking circuits, which group all of 

the “1” bits together, followed by a novel symmetric method to combine pairs of 3-bit stacks into 6-bit stacks. The 

bit stacks are then converted to binary counts, producing 6:3 counter circuits with no xor gates on the critical path. 

This avoidance of xor gates results in faster designs with efficient power and area utilization. In VLSI simulations, 

the proposed counters are faster than existing parallel counters and also consume less power than other higher order 

counters. Additionally, using the proposed counters in existing counter-based Wallace tree multiplier architectures 

reduces latency and power consumption 

 

 
Fig.1 Three-Bit Stacker Circuit. 

 

Given inputs X0, X1, and X2, a 3-bit stacker circuit will have three outputs Y0, Y1, and Y2 such that the number of 

“1” bits in the outputs is the same as the number of “1” bits in the inputs, but the “1” bits are grouped together to the 

left followed by the “0” bits. It is clear that the outputs are then formed by, 

 

• Y0 = X0 + X1 + X2 

• Y1 = X0X1 + X0X2 + X1X2 

• Y2 = X0X1X2. 

 

Namely, the first output will be “1” if any of the inputs is one, the second output will be “1” if any two of the inputs 

are one, and the last output will be one if all three of the inputs are “1.” The Y1 output is a majority function and can 

be implemented using one complex CMOS gate. The 3-bit stacking circuit is shown in Fig. 
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Fig.2 Counter Based On Symmetric Stacking. 
 

The symmetric stacking method can be used to create a 7:3 counter as well. The 7:3 counters are desirable as they 

provide a higher compression ratio. The design of the 7:3 counter involves computing outputs for C1 and C2 

assuming both X6 = 0 (which matches the 6:3 counter) and assuming X6 = 1. We compute the S output by adding 

one additional XOR gate. 

 

If X6 = 1, then C1 = 1 if the count of X0, to, X5 is at least 1 but less than 3 or 5, which can be computed as  

C1 = (H0 + I0) J0J￣1 J2 + H2 I1 + H1 I2.  

 

Also, C2 = 1 if the count of X0, X5 is at least 3 

C2 = J0 J1 J2.  

 

Both versions of C1 and C2 are computed and a mux is used to select the correct version based on X6. Note that 

this design therefore has MUX on the critical path. The 7:3 counter designs is shown in Fig. 

 

III.  PROPOSED SYSTEM 

 
The proposed modified full adder circuit as shown in fig, 3. consists of two 2:1 MUX and an XOR gate. In the 

proposed structure, one XOR block in the conventional full adder is replaced by a multiplexer block so that the 

critical path delay is minimized. As can be seen, the critical path delay 

  

(i.e) delay= XOR + MUX 

International Journal of Scientific Research and Review

Volume 7, Issue 2, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/133



 
 

Fig.3 Proposed Full Adder 
 

This can be implemented by using second MUX with XOR output as selection line. Since XOR employs most of the 

power consumption in the adder circuit, by reducing number of XOR gates, power consumption of the full adder can 

be reduced. The proposed full adder is applied into array multiplier reduction stage to validate the effectiveness. In 

array structure the partial products is divided into certain levels. In each level, whenever there are three bits, full 

adder has to be used. Out of the three inputs, one input and its complement is provided as inputs to the first 

multiplexer. The other two inputs are given to XOR gate, the output of which will act as a select line to both the 

multiplexers. The inputs of the second multiplexer are, the bits other than the carry bit. This unique way of 

designing leads to the reduction of the switching activity, which in turn reduces the power. In addition to this, the 

critical path delay is also reduced compared to the existing designs discussed in literature, which leads to reduction 

in delay and thus increasing the speed. Operation of the proposed full adder can be explained as follows: 

• When both B and C are zero or one, sum = A; 

• When either of B or C is one and another is zero, sum=A; 

• When both B and C are zero or one, carry= B; 

• When either of B or C is one and another is zero, carry=A; l 

 

IV. EXPERIMENTAL RESULTS 
 

The proposed circuits are simulated and synthesized by using modelsim and xilinx12.1 which occurs low area than 

the existing. The experimental results are given in Table 1 and the simulation results of layout, Gate Level Net List 

and the waveforms are shown in the fig.4, fig.5, and fig.6. Then the RTL schematic of the proposed are shown in 

fig.6. 

Table.1  

Comparison Table 
S. No Parameter Existing Proposed 

1 SLICE 9 4 

2 LUT 15 8 
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Fig.4 simulation results 
 

 

 
 

Fig.5 Gate Level Net List 
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Fig.6 RTL schematic 
 

V. PERFORMANCE ANALYSIS 

 
The performance of the our proposed with the existing scheme based on the area and error compensation which was 

given in Fig. 7 

 
Fig.7 Performance Analysis of Existing and Proposed 

 

 

VI.  CONCLUSION 

 
In this concise, an outline strategy for zone compelling and speed productive counter is composed and reenacted. A 

parallel counter in view of a novel symmetric piece Sum and convey figuring approach is proposed. We 

demonstrated that this tallying strategy can be utilized to actualize 6:3 and 7:3 counters, which can be utilized as a 

part of any parallel multiplier circuit to include the halfway items. We showed that 6:3 counters actualized with this 

NFA strategy accomplish higher speed than other higher request counter plans while diminishing force utilization 
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