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1. INTRODUCTION 

Now a day’s multiplier is one of the most important blocks in any processor and arithmetic operations. 

Multiplication requires substantially more hardware resources and processing time than addition and subtraction. 

Since the multiplication dominates the execution time of most DSP algorithms, so there is a need of high speed 

multiplier. A number (multiplicand) is added to itself a number of times as specified by another number (multiplier) 

to form a result (product). But the implementation of multiplier takes huge hardware resources and the circuit 

operates at low speed. A system’s performance is generally determined by the performance of the multiplier 

because the multiplier is generally the slowest element in the real time system [6]. Multiplier requires more 

hardware resources than the adder and subtractor. Improving the performance and reducing the power dissipation 

of the systems are the most important design challenges for Embedded and DSP applications. 

 

The Dadda multiplier is a hardware multiplier design, invented by computer scientist Luigi Dadda in 1965. It is one 

type of parallel multiplier. It is slightly faster (for all operand sizes) and requires fewer gates (for all but the smallest 

operand sizes) than array multiplier Dadda multipliers have less expensive reduction phase. Compared to a Wallace 

tree, which requires ten full adders and half adders, the reduction phase of the Dadda multiplier requires only six 

[2]. The Dadda Multiplier requires less hardware than the Wallace. Compressors are primary component of the 

multiplier. Large delay was observed in partial products addition stage that increase the amount of power 

consumed. Using compressor adders, that add four, five, six or seven bits at a time, the number of full adders and 

half adders are reduced and hence the power consumed is less. Compressors are building blocks used for 

accumulating partial products during the multiplication process [3]. The basic idea in an n: 2compressor is that n 

operands can be reduced to two, by doing the addition while keeping the carries and sums separate. 

 

2. LITERATURE REVIEW 

In paper [5] improved version of the tree based multiplier architecture is called Wallace tree multiplier is proposed. 

It uses carry save addition algorithm to reduce the latency. This paper aims to further reducing the latency and 

AB ST R ACT  

Multipliers are vital components of any processor or computing machine. The performance of microcontrollers and digital signal processors are 

evaluated on the basis of number of multiplications performed in unit time. To increase speed and to reduce power the dadda multiplier used with 

different compressors. The use of compressors in the multipliers not only reduces the vertical critical path but also reduce the stage operation 

simultaneously. The speed of the dadda multiplier is improved by introducing different compressors instead of 4:2compressors. In this paper 4:3, 5:3, 

6:3 and 7:3 compressors are used to reduce the stages of multiplication by reducing the number of half adders and full adders. This give chances for 

modular design where smaller block can be used to design a bigger one. Employing this technique in the computations algorithms will reduce the 

execution time, power. 
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power consumption of the Wallace tree multiplier and it is accomplished by using 4:2 and 5:2 compressors. In the 

proposed architecture, partial product reduction is accomplished by the use of 4:2, 5:2 compressor structures and 

the final stage of addition is performed by a proposed carry select adder. Two full adders are replaced by a single 

4:2 compressor and 5:2 compressors replace three full adders. The disadvantage is the usage of more hardware 

increase the power consumption. In paper, [1] the 5:2 compressor is to reduce the stages of dadda multiplier is used. 

The 5:2 compressor is implemented by series connection of three Full Adder (FA) blocks. It connect five the inputs 

and give the two outputs which is connected to the next block in that way the number of  gate and the number of 

adders are reduced. So the power and speed is improved. The disadvantage in the second design is its delay is high 

compared to design. 

 

In this paper, [8] the author presents 4:2 compressor using two different 8T full adder designs. The aim of this paper 

is to reduce the power consumption of 4:2 compressor without compromising the speed and performance. A 

multiplier is typically composed of three stages- Partial products generation stage, partial products addition stage, 

and the final addition stage. The addition of the partial products contributes most to the overall delay, area and 

power consumption, due to which the demand for high speed and low power compressors is continuously 

increasing. The author first describes about the 4:2 compressors which consists of 5 inputs and 3 outputs. It is called 

compressors since it compress four partial products into two.  

  

In this paper, [10] there are several multipliers available to increase the performance level in the design field. Row 

bypassing multiplier with adaptive hold logic is used to reduce the power and area. The multiplier is able to provide 

higher throughput through the variable latency and can adjust the AHL circuit to mitigate performance degradation 

that is due to the aging effect. Moreover, this architecture can be applied to a column- or row-bypassing multiplier. 

This architecture increased delay. To overcome an appropriate design of an approximate compressor, multipliers 

can be designed for DSP applications.  

 

In this paper the partial product stages are reduced by using the 4:2 compressor. The 4:2 compressor is to reduce the 

stages of dadda multiplier. The 4:2 compressor is implemented by series connection of two Full Adder (FA) blocks. 

The arrays of partial products are generated in the first step and it is compressed into minimum level of stages by 

using the 4:2 and 3:2 compressor. The disadvantage of this method is it requires more transistor count. 

 

3. SYSTEM DESIGN 

3.1 Conventional Dadda Multiplier 

Dadda multipliers do as few reductions as possible. Because of this, dadda multipliers have a less expensive 

reduction phase, but the numbers may be a few bits longer, thus requiring slightly bigger adders. To achieve this, 

the structure of the second step is governed by slightly more complex rules than in the Wallace tree. As in the 

Wallace tree, a new layer is added if any weight is carried by three or more wires. The reduction rules for the Dadda 

tree, however, are as follows:  
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1. Take any three wires with the same weights and input them into a full adder. The result will be an output 

wire of the same weight and an output wire with a higher weight for each three input wires 

2. If there are two wires of the same weight left, and the current number of output wires with that weight is 

equal to 2 (modulo 3), input them into a half adder. Otherwise, pass them through to the next layer 

3. If there is just one wire left, connect it to the next layer [4]. 

 

 

Fig: 1 4x4 Dadda multiplier 

 

4. PROPOSED METHOD 

 

Fig: 2 8x8 dadda multiplier using compressor 

 

Dadda Multiplier uses in the first part, the AND gates to generate all partial products. In first stage, two full adder, 

two half adder and nine compressors are used. In second stage, nine full adders and four half adders are used. In 

third stage, two half adders and eleven full adders are used. In fourth stage, ten half adders are used. 

 

4.1 COMPRESSOR  

Compressor [4:3] 

In a 4:3 compressor, if A, B, C and D are the inputs and Z2, Z1 and Z0 are outputs then Z2, Z1 and Z0 provides the 

count of the number of 1’s at inputs A,B,C and D.  
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 Compressor [5:3] 

A combinational logic circuit of 5:3 compressor is a topology accepting five inputs and generating three outputs. 

The five input bits are summed up to produce the three bit output. The conventional design of 5:3 compressor is an 

enhanced version of 4:3 compressor and can have maximum value of 101 when all the three bits are 1.  

 

Compressor [6:3] 

In a 6:3 compressor, if A, B, C , D, E and G are the inputs and Z2, Z1 and Z0 are outputs then Z2, Z1 and 

Z0provides the count of the number of 1’s at inputs A, B, C, D, E and G [9].  

 

Compressor [7:3] 

In a 7:3 compressor, if A, B, C , D, E, G and F are the inputs and Z2, Z1 and Z0 are outputs then Z2, Z1 and 

Z0provides the count of the number of 1’s at inputs A, B, C, D,E, G and F.  

 

5. SIMULATION RESULTS 

 

Fig:3 RTL schematic 

 

 

 

 

 

 

 

 

Fig:4 Output Waveform 

 

Table 1. Experimental result of dadda multiplier using different compressors and comparison between delay, power 

and area 

Logic Delay Total power 

Dadda multiplier using 4:2 compressor 11.929ns 325mw 

Dadda multiplier using different compressors 6.477ns 322mw 
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6. CONCLUSION 

The implemented design in this work has been synthesized using Xilinx 14.5i. The simulated files are imported into 

the synthesized tool and corresponding values of delay and power are noted. The synthesized report contains area 

and delay value for Dadda multiplier different compressor. From these comparison results, it is clear that the delay 

calculation of our proposed method is reduced 45.70%, when compared to existing method. In Dadda multiplier 

using different compressor power consumption is also decreased. In future, this project can be extended to produce 

accurate results by implementing with more types of compressors such as 8:2, 9:2 and 15:2. 

 

REFERENCES  

[1] K. Banu Priya and Dr. R. Sudarmani, “Performance Analysis of Dadda Multiplier using 5:2 Compressor 

and its applications,” IJAIST, Vol.5, No.4, April 2016. 

[2] Muthukumaran. N and Ravi. R, 'Hardware Implementation of Architecture Techniques for Fast Efficient 

loss less Image Compression System', Wireless Personal Communications, Volume. 90, No. 3, pp. 

1291-1315, October 2016, SPRINGER. 

[3] Muthukumaran. N and Ravi. R, 'The Performance Analysis of Fast Efficient Lossless Satellite Image 

Compression and Decompression for Wavelet Based Algorithm', Wireless Personal Communications, 

Volume. 81, No. 2, pp. 839-859, March 2015, SPRINGER.  

[4] Muthukumaran. N and Ravi. R, 'VLSI Implementations of Compressive Image Acquisition using Block 

Based Compression Algorithm', The International Arab Journal of Information Technology, vol. 12, no. 4, 

pp. 333-339, July 2015. 

[5] Muthukumaran. N and Ravi. R, 'Simulation Based VLSI Implementation of Fast Efficient Lossless Image 

Compression System using Simplified Adjusted Binary Code & Golumb Rice Code', World Academy of 

Science, Engineering and Technology, Volume. 8, No. 9, pp.1603-1606, 2014. 

[6] Ruban Kingston. M,Muthukumaran. and N, Ravi. R, 'A Novel Scheme of CMOS VCO Design with reduce 

number of Transistors using 180nm CAD Tool', International Journal of Applied Engineering Research, 

Volume. 10, No. 14, pp. 11934-11938, 2015.  

[7] Muthukumaran. N and Ravi. R, 'Design and analysis of VLSI based FELICS Algorithm for lossless Image 

Compression', International Journal of Advanced Research in Technology, Vol. 2, No. 3, pp. 115-119, 

March 2012. 

[8] Himani Upadhyay and shubhajit Roy Chowdhury, “Design of high speed and low power 5:3 compressor 

architecture using novel two transistor xor gates”, CVEST,2014.  

[9] B.Jhansi Reddy and J.Sunitha kumara, “Design of a approximate compressor for dadda 

multiplier”IJMETMR,2015. 

[10] M.Kamalanathan and Jayakodi, “Design and analysis of compressor based dadda tree multiplication”, 

IOSR- JECE, 2016. 



 

Asian Journal of Applied Science and Technology (AJAST) 

(Open Access Quarterly International Journal) Volume 2, Issue 2, Pages 419-424, April-June 2018 

 

424 | P a g e                 Online ISSN: 2456-883X                                      Impact Factor: 1.805                                 Website: www.ajast.net 

[11] Manoj Kumar. B and Muthukumaran. N, 'Design of Low power high Speed CASCADED Double Tail 

Comparator', International Journal of Advanced Research in Biology Engineering Science and 

Technology, Vol. 2, No. 4, pp.18-22, June 2016. 

[12] N. Muthukumaran, 'Analyzing Throughput of MANET with Reduced Packet Loss', Wireless Personal 

Communications, Vol. 97, No. 1, pp. 565-578, November 2017, SPRINGER. 

[13] P.Venkateswari, E.Jebitha Steffy, Dr. N. Muthukumaran,  'License Plate cognizance by Ocular Character 

Perception', International Research Journal of Engineering and Technology, Vol. 5, No. 2, pp. 536-542, 

February 2018.   

[14] N. Muthukumaran, Mrs R.Sonya, Dr.Rajashekhara and Chitra V, 'Computation of Optimum ATC Using 

Generator Participation Factor in Deregulated System', International Journal of Advanced Research Trends 

in Engineering and Technology, Vol. 4, No. 1, pp. 8-11, January 2017. 

[15] Keziah. J, Muthukumaran. N, 'Design of K Band Transmitting Antenna for Harbor Surveillance Radar 

Application', International Journal on Applications in Electrical and Electronics Engineering, Vol. 2, No. 5, 

pp. 16-20, May 2016. 

[16] Akhil. M.S and Muthukumaran. N, 'Design of Optimizing Adders for Low Power Digital Signal 

Processing', International Journal of Engineering Research and Applications, Vol. 5, pp. 59-65, March 

2014. 

[17] Muthukumaran. N and Ravi. R, 'Quad Tree Decomposition based Analysis of Compressed Image Data 

Communication for Lossy and Lossless using WSN', World Academy of Science, Engineering and 

Technology, Volume. 8, No. 9, pp. 1543-1549, 2014.  

[18] Marvin Mark. M and Muthukumaran. N, 'High Throughput in MANET using relay algorithm and 

rebroadcast probability', International Journal of Engineering Research and Applications, Vol. 5, pp. 

66-71, March 2014.  

[19] K.Kumuthapriya and R.Porselvi,”An efficient high speed Wallace tree multiplier” 2013. 

[20] C. Liu, J. Han and F. Lombardi, “A Low-Power, High-Performance Approximate Multiplier with 

Configurable Partial Error Recovery,” DATE 2014, Dresten, Germany, 2014. 

[21] P.Ramesh and Jinimol, “Wallace tree multiplier using compressors”, IJCET, June-2015. 


