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Abstract - Multiplier plays an significant role in electronic circuits. In many apps, such as digital signal handling, 
microprocessors and micro commuters, these are the primary blocks. In this document we propose a high-speed Vedic 
multiplier pipeline, which contains Vedic mathematics as an old method with a distinctive method and a distinct sutra. This 
article discusses Sutra Urdhva Triyagbhyam (UT), which is effective in terms of the multiplier's field and velocity. We have 
introduced distinct architectures to increase the velocity of the multiplier, where the complete addition from distinct logics is 
used. The Vedic multiplier in this document is intended with a modified full-adder that uses less slices and delay is reduced. 
The model is simulated using Xilinx 14.7 version and synthesized using RTL compiler. 
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I. INTRODUCTION 

 

Multiplier is one of the main hardware blocks for 

arithmetic, signal and picture treatment design. 

Multiplier with improvements in technology, many 

scientists have attempted to design multipliers with 

high velocity, low energy regularity, regularity of 

layout, and therefore less area or even the mixture of 
them into a multiplier. In addition, many transformer 

algorithms such as Fast Fourier (FFTs), DFT, etc. 

Digital Signal Processors are speeded for the 

multiplier. Urdhva Tiryakbhyam Formula is 

conducted using two cross-sectional and diagonal 

multiplication methods. Then their amount will lastly 

be taken. 

 

High-speed multipliers play an significant role during 

architecture design in latest years, while scientists 

continue to work on many variables to improve the 
machining velocity of these fundamental components. 

The complexity of multiple apps reduced, requiring 

both quicker multiplier chips and perceptual and 

effective chip multiplier algorithms. The Vedic 

propagation is based on the Vedic formulae. These 

formulas have traditionally been used in the decimal 

number system to multiply two numbers.. 

 

II. URDHVA TIRYAKBHYAM SUTRA 

 

Urdhva Tiryakbhyam is a general formula for 

multiplication relevant to all instances of vertical and 
cross-technical multiplication. This paper is used to 

design the digital multiplier architecture for the 

binary number scheme Urdhva Tiryakbhyam Sutra. 

Vedic mathematics is used because it reduces to very 

easy the typical calculations in popular mathematics. 

Vedic mathematics is an arithmetical rules 

methodology which makes it possible to implement 

velocity more effectively. 

 

Urdhva Tiryakbhyam Sutra is a general formula for 

multiplication in all instances. It implies "vertically 

and cross sectionally." The numbers are multiplied on 

the two ends of the row and the outcome is added to 

the prior line. If in one step there are more lines, the 

outcomes will be added to the prior transmission. 

This means that the least significant digit of the 

amount is one of the figures, the remainder being the 
lead for the next phase. The carriage is taken to be 

zero in the beginning. for the next step. Initially the 

carry is taken to be as zero. 

 
Fig.1:  Line diagram for  4*4 multiplication using Urdhva 

Tiryakbhyam  Sutra 

 

In order to illustrate an example, we will consider the 

vertical multiplication by cross section of two 

multiplicand binary numbers a3a2a1a0 and two n-bit 

multipliers b3b2b1b0. The multiplication of two n-bit 

numbers would result in the product of 2n-bit, each 

stage of operation can be indicated in a line graph 
Fig.1. From convention multiplier all partial products 

are calculated in parallel and shifting of partial 

product is eliminated in case of Urdhva-Tiryakbhyam 

sutra and hence it is more efficient. 

The above line diagram representation of Vedic 

multiplier is implemented using equation shown 

below with operands X and Y. 
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X=a3a2a1a0                  Y=b3b2b1b0 

 
P0=a0b0 

P1=a1ab0+a0b1+c1 

P2=a2b0+a1b1+a0b2+c2 

P3=a3b0+a2b1+a1b2+a0b3+c3 

P4=a3b1+a2b2+a1b3+c4 

P5=a3b2+a2b3+c5 

P6=a3b3+c6 

P7=c7 

 

III. PROPOSED VEDIC MULTIPLIER 

 

Here in this design we have changed full adder using 
multiplexer instead of XOR and OR gate Full Adder. 

 

 
Fig:2 Full adder using 2:1 Multiplexer 

 

Full adder could probably be an important square 

structure of explicitly integrated circuits for multiple 

applications. Multiplexer is used to find the entire 

Full Adder and another is used in order to achieve the 

complete Adder output. Two select lines are available 

for each 4X1 MUX that can be used for selecting one 

source of input. The 1-bit full adder is one of the most 

critical processor components for determining the 

performance, which is used for cache or memory 

access in the ALU, the floating point unit and for 
address generation. A 1-bit complete adder is used in 

the current job, which uses a new multiplexer 

architecture, which is based on two identical 4:1 

multiplexer, That needs the complete adder feature of 

a total of 28 transistors. The fresh adder has low 

response time, low energy use and decreased 

transition activity as other low energy supplements, 

as it uses only two circuit concentrations. 

 
Fig:3 Proposed Vedic Multiplier Using Ripple Carry Adder 

The above proposed Vedic multiplier is implemented 

using equation shown below: 
S0=a0b0 …………………………………...(1) 

S1=a0b1+b0a0……………………………..(2) 

S2=c1+a2b0+a1b1+a0b2.............………….(3) 

S3=c2+a3b0+a2b1+a1b2+a1b3……………(4) 

S5=c3+a3b1+a2b2+a1b3…………………..(5) 

S6=c4+a3b2+a2b3…………………………(6) 

S7=c5+a3b3…………………………….….(7) 

 

In 4* 4 Vedic multiplier, it can be understood that the 

conveyor does not spread to future adders in the early 

stages as these effects will appear late during the 

increment. Since the amount of stages increases in 
velocity, but it causes the overhead area to decrease, 

less registers are desirable. This reduces the delay in 

pipeline phases in distinct phases. This suggested 

main phase model input continues and results are 

maintained in the first level record while at the same 

moment other information sources in the first phase 

are encouraged to level registries. 

During the second clock cycle, second-stage data 

sources are ready and results are registered as second-

dimensional, and data sources in the next phase are 

urged to register in the second dimensions and this 
operation is carried through to the end. Finally, all 

additives are treated to swell, transport snake with 

moving operation and achieve desired results. 

 

IV. SIMULATION RESULT 

 

Simulation and synthesis are done by using Xilinx 

ISE Suite 14.7 for Spartan-6 family device with a 

speed grade of -2. In simulation results, Technology 

View describes top block which shows the set of 

inputs and outputs. In this proposed Vedic multiplier 

path delay and number of logic used is less compares 
to conventional multiplier i.e. 17.213 ns. Register 

Transfer Logic (RTL) view designates internal 

architectural blocks along with the connections 

between input and output pins. Timing waveform is 

generated by writing test bench program which 

contains the set of input test vectors applied to design. 

 

V. SIMULATION RESULT OF PROPOSED 

VEDIC  MULTIPLIER 

 

 
Fig:4 RTL view of Vedic Multiplier 
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Fig:5 Summary of proposed Vedic Multiplier 

 

 
Fig:6 Path delay of proposed Vedic Mutliplier 

 

 
Fig:7  The Technology view of proposed Vedic multiplier 

 
Fig:8 The detailed RTL view of proposed Vedic multiplier 

 

VI. CONCLUSION 

 

We have suggested various methods of Vedic 

multiplier in this document and also altered complete 

adder for the construction of 4-bit Vedic multipliers, 

which leads to a delay and a number of logics in this 

method. 
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