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Abstract— In this Technical era the high speed and low area 

of VLSI and ULSI integrated are very- very essential factors. 

Day by day number of transistors and other active and 

passive elements are increasing on VLSI chip. In Integral 

part of the processor adders play an important role, as Adders 

are the fundamental structure blocks in digital processing 

systems in which arithmetic operations are widely used. 

Multiplication is the arithmetic operation block require for 

numerous processors and other digital systems. As the use of 

digital circuits and systems in the computational applications 

of Digital Signal Processors (DSPs) algorithms have 

gradually enhanced over the years, which needs a multiplier 

to achieve high implementation speed and to meet this 

performance demands we have used the Vedic 

multiplication. An uncomplicated Vedic multiplier structural 

design based on the Urdhva Tiryakbhyam (UT), vertically 

and Cross wise Sutra of Vedic mathematics has been 

discussed in used on behalf of low propagation convolution 

technique. In this review paper we are using proposed high 

speed adders and multipliers for designing the convolution to 

reduce the size and increase the efficiency or processors 

speed. Here we are comparing the different- different type of 

multiplier and adders of different word size from other 

adders. The design and experiment can be done by the aid of 

Xilinx 14.1i Spartan 3 device family. 
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I. INTRODUCTION 

Convolution and deconvolution are important techniques to 

many applications of Digital Signal Processing and Image 

Processing. These are frequently used technique in DSP and 

digital filters to enhance the quality of blurred signal [5]. 

The main important things to improve the speed of the 

convolution and deconvolution. As far as speed of the 

convolution is concerned, the speed of convolution is 

dependent on the area of the hardware and low propagation 

delay [1]. Therefore many of researchers have been trying to 

improve performance parameters of convolution system 

using [2] new algorithms and hardware. All the processor of 

the digital system is dependent on the speed of the 

multipliers and adders.  Digital multiplier is consisted with 

adders. That is why adder must be high efficient which can 

add the binary information by ultra-second[5].   

Vedic Mathematics calculation provides fast 

solution for this problem. Many engineering application 

areas use this Vedic Mathematics [6], especially in signal 

processing. It has 16 sutras and sub-sutras which cover all 

the branches of mathematics such as arithmetic, algebra, 

geometry, trigonometry, statistics etc. Implementation of 

these algorithms in processors has found out to be 

advantageous in terms of reduction in power and area along 

with considerable increase in speed requirements [7]. These 

Sutras are given in Vedas centuries ago. To be specific, 

these sutras are described in ATHARVA VEDA. The sutras 

and sub-sutras were reintroduced to the world by Swami 

Bharati Krishna Tirthaji Maharaja in the form of book Vedic 

M Ancient Indian. 

II. LITERATURE SURVEY 

Surabhi Jain, Sandeep Saini [1] proposed a paper on direct 

method of computing the discrete linear convolution, 

circular convolution and deconvolution. The approach is 

easy to learn because of the similarities to work out the 

multiplication of two numbers. The most significant part of 

the proposed method is the advance of a multiplier and 

divider architecture based on ancient Indian Vedic 

mathematics sutras Urdhvatriyagbhyam and Nikhilam 

algorithm. The results show that the implementation of 

linear convolution and circular convolution using Vedic 

mathematics is efficient in terms of area and speed 

compared to their implementation using conventional 

multiplier & divider architectures.  Convolution is carried 

out by serial processing [2]. They used only one 4×4 bit 

Vedic multiplier based on Urdhva Tiryagbhyam sutra. 

Though hardware is less, delay is more as sixteen 

multiplications are carried out one by one using only single 

multiplier. In this paper, convolution of two finite length 

sequences is computed using direct method. This method is 

similar to the multiplication of two decimal numbers, this 

similarity that makes this method easy to learn and quick to 

compute. As Vedic multiplier is high speed multiplier 

among existing multipliers, Urdhva Tiryagbhyam algorithm 

from vedic mathematics is used for 4×4 bit multiplication 

and to improve speed parallel processing approach is used. 

Similarly Rashmi K. Lomate (Mrs. Rashmi R. Kulkarni), 

Prof.Bhaskar P.C [3] proposed deconvolution of two finite 

length sequences (N * M) using direct method to reduce 

deconvolution processing time. In this paper, they presented 

an optimized implementation of deconvolution. This 

particular model has the advantage of being fine-tuned for 

signal processing. To accurately analyze their proposed 

system, they have coded there design using the VHDL 

hardware description language and have synthesized it for 

FPGA products using ISE. There proposed circuit uses less 

area and less power. Madhur thakur, [7] presents a novel 

method of implementing linear convolution of two proposed 

method uses modified design approach by replacing the 

conventional multiplier by vedic multiplier internally in the 

implementations. There proposed method is efficient in 

terms of computational speed, hardware resources and area 

significantly. The efficiency of the proposed algorithm is 

tested by simulations and comparisons with different design 

approaches. Dilip J Udhani, Prof. R. C. Patel [5] proposed a 

new multiplication algorithm which avoids the need of large 

multipliers by reducing the large number to the smaller 
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number multiplications count which reduces the propagation 

delay linked with the conventional large multipliers 

significantly. The structure of the proposed algorithm is 

based on the Urdhva Tiryagbhyam Sutra (formula) of Vedic 

mathematics which is simply means: “vertical and crosswise 

multiplication”. The procedure of multiplication using the 

Urdhava Tiryagbhyam involves minimum calculations [6], 

which in turn will lead to reduced number of steps in 

computation, reducing the space, saving more time for 

computation. [8]Hence it optimizes to take full advantage of 

reduction in the number of bits in multiplication. Although 

Urdhava Tiryagbhyam is applicable to all cases of 

multiplication, it is more efficient when the numbers 

involved are large. The most significant aspect of the 

proposed method is that, the developed multiplier 

architecture uses carry look ahead adder as a key block for 

fast addition. Using Carry look ahead adder the performance 

of multiplier is vastly improved. This also gives chances to 

break whole design into smaller blocks and use it whenever 

required. So by using structural modeling they can easily 

make large design by using small design and thus 

complexity gets reduced for inputs of larger no of bits. 

III. PROPOSED WORK 

Regarding the convolution circuit multiplication technique 

of the binary system and addition will be required with low 

propagation delay and less consumption area [5]. Multiplier 

device is heart of any digital processor and multiplier is 

consist wit adder. To design low combinational path delay 

and high speed circular convolution fast multiplier and 

adders are required. In the research area we are having so 

many types of parallel adder and multiplier[3] but problem 

is that they are having high logical and route path delay and 

area as well[4]. The propagation delay is played a very 

important role for digital devices and their other various 

suitable applications. The shorter the propagation delay, the 

higher the speed of the circuit [6] and vice-versa. 

Propagation delay should be low, for high efficient addition. 

For better explanation we can take instance for N bit 

addition in which generally propagation delay is occurred 

highly. 

 
Fig. 1: 4 bit Ripple carry adder 

In figure 1, 4 bit ripple carry adder is shown, in this 

adder there are two four bit input A0 to A3 and B0 to B3. In 

first full adder add A0 and B0, output is S0 and carry 

generate C1assume initial carry is equal to zero. In second 

full adder the same process will occur and the carry generate 

C2, third and fourth adder also give the same response [7]. 

So addition of four bit binary number we required four full 

adder so if we add n bit binary information than  n full adder 

are required the result is increase number of gates and delay 

in the output. 

 
Fig. 2: 4 bit Vedic Multiplier using Adder 

In figure 2, 4 bit Vedic multiplier is constructed by 

2×2 Vedic multiplier and three different type of parallel 

adder. In first Vedic multiplier two bit A0, A1 and B0,B1 

are given t as a input , there are two output  P0 and 2 bit 

binary information ,we add 00 left of the second output of 

Vedic multiplier. In second Vedic multiplier the input 

applied as A2, A3 and B0, B1, the output is four bit binary 

information. The outputs of first and second Vedic 

multiplier are applied to 4 bit RCA adder. In third Vedic 

multiplier the input sequence is given as A0, A1 and B2 B3, 

output is four bit binary number. In output of the third Vedic 

multiplier we add two binary number 00 in left. Input in the 

fourth Vedic multiplierA2,A3 and B2, B3 , output will be 

four bit binary number. Output of both multipliers is applied 

to the six bit adder. Final output obtained by 7 bit adder. If 

we add four bit binary number than required four 2×2 Vedic 

multiplier and three adder of four bit, six bit and seven bit 

respectively. For addition of four bit binary number we use 

four 2×2 Vedic multiplier, the number of gates in one 2×2 

Vedic multiplier is sixteen. In designing of four 2×2 Vedic 

multiplier64 gates are required. And addition of four bit 

binary number[6] also required six bit adder, they design by 

six full adders, in one full adder we required thirteen gates. 

So our discussion tells that number of gates is large if we 

design four bit Vedic multiplier. The number of gates 

increase if number of information increases this will 

increase the complexity of the digital circuit and area. Delay 

also increases if number of gates increase. 

If we used above circuits (Multiplier and adder) for 

illustrating of circular convolution we get high complexity, 

more area and high propagation delay. During the designing 

of or synthesizing number of slices will be increased due to 

more number of gates if slices are increase than look up 

tables will be increased. Hence we are proposing   best 

techniques to design circular convolution by using less area 

multiplier and efficient adder. 

A. Modified Steps to Design High Speed Convolution 

Regarding the steps of the high speed convolution designing 

there are two steps. First is to construct a high speed parallel 

adder like Kogge-Stone adder [3]. Second is to design low 

area multiplier which can multiplied with low propagation 

delay. Logic diagram of the adder will be designed by 
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stepping method. In this method 4 bit multiplier is designed 

by 2 bit multipliers and adders. Likewise 8bit multiplier [5] 

is constructed by using 4 bit multipliers and adders. 

 
Fig. 3: 4 Bit Multiplier 

By the aid of parallel adder high speed multiplier 

circular convolution can be designed. Let us assume that we 

are having two sequence (4,3,2,1) and (3,2,1,1) then circular 

convolution of these sequence will be (15,9,22,17). Circular 

convolution is just like as multiplication of the two digits 

with shifting, but difference is that there is no carry 

forwarding system.  To design Circular convolution 8bit [7] 

and 9bit adders are needed.  

 
Fig. 4: Modified 4 bit Circular convolution. 

According to this logic diagram 4 bit multiplier 

gives the 8 bit output and these outputs will be added by 8 

bit adder. Adder of the 8 bit information gives the 9bit 

output information. This 9bit can be added by 9 bit adder. 

IV. SOFTWARE TOOL 

All the simulation and synthesis is done by 14.2i Spartan 3 

series Xilinx tool. This is an advanced tool which provides 

less propagation delay than to 6.2i and 9.2i Xilinx tool. The 

most important advantage of this tool has less memory with 

high speed analysis any complex logical circuit. Simulation 

and synthesize of convolution logical circuit can be 

enhanced by Xilinx design suit 14.2i Spartan 3 series and 

device XC3S400-5fg320. 

V. COMPARISON OF MODIFIED CIRCULAR WITH 

CONVENTIONAL CONVOLUTION 

Proposed enhanced speed circular convolution which is 

comprised with Vedic multiplier and Parallel adder can 

compare with conventional method which is computed by 

Vedic multiplier, full adder and half adder [8]. Proposed 

technique provides less path delay and less area. Input 

sequence of Conventional method is much more than to 

proposed method, however proposed method has less 

propagation delay. 

Parameter 

Conventional 

Circular 

convolution 

Modified 

circular 

convolution 

No of slices 358 315 

No of IO Buffers 96 72 

No of LUTs 623 560 

Propagation Delay 21.963ns 16.505 

Table 1: Comparison between Conventional circular and 

Modified High Speed circular Convolution 

Table [1] shows the comparison of the 

conventional and modified high speed convolution 

technique. The parameters are I/O sequence, slices, input 

output buffers, and look up table (LUTs) and propagation 

delay that is also called combinational path delay.  Number 

of slices of the conventional method [9] is less than to 

modified convolution technique. Number of the input, 

outputs buffers is having same value for both. The main 

motive of this paper is to reduce the propagation delay. 

Propagation delay is an essential parameter to design the 

high speed convolution technique. 

 
Fig. 5: Graph between the Conventional and Modified 

Linear Convolution Technique 

Above graph shows the parameter comparison 

between conventional and modified 4 bit linear high speed 

convolution technique. The no of slices and LUTs are more 

but propagation delay is less. Main object of the paper is to 

reduce the propagation delay. Propagation delay or 

combinational path delay is essential parameter than to other 

parameters. 

VI. CONCLUSION& FUTURE SCOPE 

Finally proposed circular convolution has less area and 

slices than to convectional technique. Regarding the 

propagation delay simple Vedic multiplication using linear 

convolution has 45% more than to convolution using the 

Vedic multiplication as well as Parallel adder. 
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