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ABSTRACT 

This paper mainly deals with the design and implementation of high speed 64 bit vedic multiplier. Multipliers 

are of great use in signal processors for performing calculations. The multiplier is designed using the ancient 

mathematic sutra “Urdhva Triyakbhyam”. This sutra is present in the vedic mathematics which means 

“vertically and crosswise”. By using this technique we can reduce the consumption of power and delay. Initially 

a basic two bit multiplier is designed and developed up to 64 bit multiplier. The output of the multipliers is 

added using Ripple Carry Adders. The 64 bit multiplier is designed using Xilinx software and coded in Verilog 

Hardware Description Language. The designed 64 bit multiplier is compared with different types of multipliers 

like Booth, Wallace, Array multipliers and delay reduction is shown. 
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I.INTRODUCTION 

Addition, subtraction, division and multiplication are the four major Arithmetic operations. Multiplication is the 

slowest operation when compared with the other three operations. The most important part of various 

microprocessors and filters is multiplier. A high speed and low delay multipliers are always necessary as 

multiplication requires large amount of execution time. A reduction in time delay is also  important requirement 

in many of the applications as well. Earlier multiplication was done by shifting the operands which caused more 

delay. So the design of the multiplier should be in such a way that it has to meet all our requirements and 

achieve high performance. So this paper mainly concentrates on the design of such a multiplier.  

 

There exists a number of multipliers like array multiplier, booth multiplier, tree multiplier and Wallace 

multiplier. Vedic multipliers are much faster than non-vedic multipliers. Even the vedic mathematics contains a 

lot of architectures which can be used to reduce the delay and increase efficiency. Some of them include 

unadventurous Vedic, Vedic using ripple carry adder, Vedic using addition tree structure and Vedic with Carry 

select adder. An architecture for conservativevedic multiplier was proposed by gupta. But there exists a problem 

with this. The problem is , it works fine with lower level multipliers like 2 bit. But when the number of bits 

increases the design complexity increases. An enhanced architecture for the design of  Vedic multiplier was 

proposed by Pusphalatha and Mehta. 

 

 In order to overcome the problems with respect to above methods the design of vedic multiplier was 

introduced which is an ancient method. The mathematical problems which are being faced in the present world 

can be solved using   Vedic Mathematics. A renowned mathematician Sri Bharati Krishna Tirthaji rediscovered 
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Vedic mathematics which existed in the ancient India. He split Vedic mathematics into 16 simple sutras 

(formulae). Arithmetic, Algebra, and Geometry are dealt using these sutras. The main reason behind the use of 

vedic mathematic sutras in several applications of engineering is their simplicity. These applications include 

VLSI, Signal Processing and Control Engineering. 

 

Section I consists of introduction which explains the basic idea of the paper and vedic sutras. Section II consists 

of related work followed by UrdhvaTriyakbhyam Sutra in Section III. Section IV contains methodologystarting 

with the Design of  2 bit multiplier and extended up to 64 bit multiplier. Section V and VI contains the desired 

Results and Conclusion respectively. 

 

II. HEADINGS 

1. Introduction 

2. Headings 

3. Methodology 
3.1 Vedic Mathematic Sutras 

3.2 UrdhvaTriyakbhyam Sutra 

4. Design and implementation 

4.1 2*2 bit multiplier 

4.2 N*N bit multiplier 

5. Conclusion 

 

III.METHADOLOGY 

3.1 Vedic mathematic sutras: 

 Sri Bharti Krishna Tirthaji had reconstructed 16 sutras  and 13 sub-sutras . Vedic mathematics is very much 

simpler than the conventional mathematics.It is not necessary to write down each and every step as all the 

calculations are carried out mentally. The word Vedic literally means the store house of all knowledge. 

 
Fig.1. 4bit vedic line diagram 

 

3.2 UrdhvaTriyakbhyam Sutra: 

The sutra used in this paper is ‘UrdhvaTriyakbhyam Sutra’ which is one of the 16 sutras  used for the 

multiplication. The meaning of ‘UrdhvaTriyakbhyam’ is ‘vertically’ and ‘crosswise’. The Line Diagram for 4 

Bit vedic  Multiplier is shown in the Fig.1. This formula is applicable to all kind of multiplications. The 

multiplication of any two bit numbers of bit length n can be done using this algorithm. A parallel execution of a 

partial product and sums is introduced with this. The advantages of using this technique is that large delays can 

be reduced and efficiency can be increased. 
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IV DESIGN AND IMPLEMENTATION 

4.1 2*2 bit multiplier: 

The process starts with the design of a 2 bit multiplier. Let us consider two 2 bit numbers a1a0 and b1b0. The 

product of the LSB’s of the two numbers results in the LSB of the result. Later the product of the LSB of the 

multiplier and next higher bit of the multiplicand is added with the product of the next higher bit of multiplier 

and LSB of the multiplier. The addition is done using a half adder . The sum becomes the next higher bit of the 

result. The carry term of the summation is added with the product of the MSB’s. The sum term and the carry 

term of the summation are the two higher bits of the result. The process is depicted in the below figure. 

 
Fig.2. 2bit vedic multiplier 

 

4.2 N*N bit multiplier: 

Using the above designed  2 bit multiplier we design the next higher bit which is 4 bit multiplier. In this process 

we use four 2 bit multipliers and the addition is done using ripple carry adders. Similarly we increase the number 

of bits till the 64 bit by using previous higher bit multiplier. The schematic of N*N bit vedic multiplier is shown 

below. 

In the below figure the N value depends on our requirement. Initially we have to design ripple carry 

adders for summation of the results. The flow chart of this design is depicted below. 

 

 
Fig.3. N*N bit multiplier 
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4.3Flow Chart: 

 
Fig 4: Flowchart of proposed system 

V. CONCLUSION 

Thus the project to reduce the power consumption and delay of a normal multiplier inside a microcontroller 

is implemented using Vedic multiplier. Also the efficiency is increased when compared to normal multipliers. 

This is done with the help of Vedic sutras which were followed in ancient times. These Vedic sutras are verified 

manually (by hand calculations) and then implemented into the multiplier using Verilog coding. 
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