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Abstract— Vedic mathematics comes under the category of 

fast multipliers. In the field of communication different 

multipliers are used but they consume more power and they 

are less area efficient. Vedic multiplier gives high speed and 

its latency is also good. Proposed work presents a direct 

method of computing multiplication by using the Vedic 

mathematics sutra “Urdhva Tiryagbhyam”. The hardware 

implementation of proposed multiplier is done on FPGA. 
This can be used in many applications like FFT 

computation, Convolution, ALU, CPU, etc. The coding is 

done in VHDL. Simulation and synthesis are performed 

using the Xilinx ISE design suite 14.2 Simulated results for 

the proposed 2x2 bit Vedic multiplier circuit shows a 

reduction in delay as compare to previously made 

multipliers. 
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I. INTRODUCTION 

As with the advances in VLSI technology, there is an ever-

increasing for the portable and embedded digital system.  In 

VLSI for any circuit, three factors are very crucial like 

power consumption, Area, and latency. Multiplication is the 

basic and most frequently used arithmetic operation in 

digital system. Multipliers and adders are the heart of 

computing circuits used in most of the operation like 

convolution, DFT, FFT, Walsh Hadamard transforms, 

etc[4]. In Digital signal processing applications, multiplier 
comes under the category of key switching element and its 

significant computation is quite high. Array, Wallace tree 

and booth multipliers are used for multiplication [8]. In the 

array multiplier partial products which are generated are 

parallel; due to this the speed of multiplier increases but 

worst case delay increases with the width of array, this is the 

primary drawback of array multiplier. In Wallace tree 

multiplier partial products are added in carry save adder, due 

to this delay reduces. But its layout is complex. In Booth 

multiplier complexity is less, but it has high speed so cost of 

circuit increases [5].To get the high multiplication speed and 
throughput Vedic multiplier is used in this paper. Vedic 

multiplier consumes low power and gives high throughput 

and gives high performance with FFT [6]. In the normal 

multiplier to multiply N*N bits N 2 multipliers are needed. 

But in the Vedic multiplier many sutra (formulas) are used 

to reduce the complexity of multiplication. In the Vedic 

multiplier to multiply N*N bits N/2*N/2 bits multiplication 

is required till the process goes on 2*2 multiplication [8]. In 

Proposed work we are going to design a 2-bit Vedic 

multiplier considering all these factors. We will use Vedic 

mathematics principle for designing our multiplier which 

will help in reducing latency. 

II. VEDIC MATHEMATICS 

The Sanskrit word ‘Veda’ means ‘knowledge’. The Vedas 

consist of a huge numbers of documents there are said to be 

thousands of such documents of India, many of which have 

not been translated, which are shown to be highly both 

within themselves and in relation to each other. Some 

documents, called ‘Ganita Sutras’ (the name ‘Ganita’ means 

mathematics), were devoted to mathematical knowledge[1]. 

III. URDHVA TIRYAGBHYAM SUTRA 

The “Urdhva Tiryagbhyam” method is one of the best 

methods in Vedic mathematics, which was founded by Sri 

Bharati Krishna Tirthaji (1884-1960). In Urdhva 

Tiryagbhyam, simple calculation are performed in vertically 

and crosswise manner. This method helps in saving 

computational time, reducing space and it is applicable in all 

type of multiplication. The structure of multiplication is 

given in diagram below which will give an idea of “vertical 

and crosswise” multiplication. 

IV. VEDIC ALGORITHM 

Vedic mathematics is an ancient method of Calculation. Sri 

Bharti Krishna Tirthaji (1884 -1960), who was Sanskrit 

scholar and mathematician played a very crucial role in 

rediscovering Vedic mathematics. In vedic multiplier we 

will use the same principles of Vedic mathematics known as 

Urdhva Tiryagbhyam. 

 
Fig. 1: Representing the multiplication logic 

 
Table 1.1: multiplication using Urdhva Tiryagbhyam     

In multiplication of two 2-bit numbers the process 
is divided into 3 steps. The first number is X1X0 which is 
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multiplier and second number is Y1Y0 which is 

multiplicand. The LSB of the multiplier is multiplied with 

LSB of the multiplicand and the result of this multiplication 
is stored as the LSB of the final result. Then as shown in the 

step 2 of the below figure the LSB of multiplier is multiplied 

with second higher bit of multiplicand and second higher bit 

of multiplier is multiplied with LSB of multiplicand and 

then these two partial products are added. After adding these 

two numbers the LSB of addition is taken as the second 

higher bit of the addition and if any carry remains then it 

became the third higher bit of the final result. In this way we 

get the result of 2-bit multiplication [2]. 

 
Fig. 2: circuit diagram of Vedic multiplier 

V. PROPOSED MULTIPLIER ARCHITECTURE 

This method can be used for any N x N bit multiplication. 

This Vedic multiplier is independent of clock frequency 

because partial product and their sum are calculated in 
parallel. And also because of this it does not require high 

clock frequencies for multiplication and this is the reason, 

less switching takes place. Because of less switching delay 

and Minimized Power the result of we get is more efficient 

in terms of delay and power. In this paper we are presenting 

2-bit multiplication and for that we require 2-bit Vedic 

multiplier, 2-bit adder. The detailed explanation of these 

architectures is given below[1].  

A basic block diagram of 2x2 multiplier is as 

shown in figure. In this diagram X0, X1 are the bits of first 

digit and Y0, Y1 are the bits of second digit. In this 
multiplier we are taking AND of respective bits and then 

further the steps are followed as shown in block diagram. 

The multiplication is done on the Sutra of Urdhva-

Tiryagbhyam. The result obtained is of 4 bits[1]. 

 
Fig. 3: Block Diagram of 2*2 vedic Multiplier 

 

32*32 Bit Vedic Multiplication Using BEC-1 

32*32 bit Vedic multiplier using Urdhva Tiryagbhyam 

formula is used in this paper. This 32*32 bit multiplier uses 
four 16*16 bit Vedic multipliers, one Carry Save adder, one 

BEC-1 and single multiplexer unit [6-2]. In 32*32 bit 

multiplier size of A1 and A2 is 32 bit. A1 and A2 further 

divided into chunks of size n/2=16, and fed to the input of 

16*16 Vedic multiplier module. After that these chunks are 

grouped into chunks of size n/4=8 and given to 8*8 bit 

multiplier block. Again these Chunks are divided into 

chunks of size 4 and given to 4*4 multiplier unit (module). 

Same process is repeated for chunk size 2. In this process 

Binary to Excess-1 code convertor is used because number 

of logic gates required for full adder operation are less so 

small area is required and high speed is achieved[9]. 
Multiplexer selects BEC-1 input or output according to 

requirement of the system. 

 
Fig. 4: 32*32 bit Vedic multiplier using BEC-1 [7] 

 
Table 1.2: comparison among the multiplier performance. 

As shown in above table we come to conclusion 

that vedic multiplier performance is improved by using 

vedic sutras. 

VI. SYNTHESIS AND SIMULATION RESULTS  

Simulation of proposed architecture is done on Xilinx ISE 

simulator 14.2 and test bench results are shown on ISIM 

simulator.  



High speed Vedic multiplier using Urdhva Tiryagbhyam Sutra 

 (IJSRD/Vol. 7/Issue 12/2020/145) 

 

 All rights reserved by www.ijsrd.com 545 

 
Fig. 5: RTL dig. of proposed 32*32 Bit multiplier 

 
Fig. 6: RTL diagram of Proposed Vedic multiplier 

 
Fig. 7: RTL diagram of Proposed Vedic multiplier 

 
Fig. 8: Simulation Result Proposed Vedic multiplier 

VII. CONCLUSIONS 

A 32-bit Vedic multiplier is designed in this paper. The 

Proposed architecture uses Vedic mathematics sutra 

“Urdhava Tiryagbhyam”. For multiplication of 2-bit 

numbers. Due to this Proposed architecture provides small 

propagation delay and high speed. Hence due to small 

propagation delay speed of proposed architecture also gets 

increases. 
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