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Abstract—.Vedic mathematics is the name given to the historic Indian device of arithmetic in the early 20th century from 
historic Indian sculptures(Vedas).This paper proposes the layout of excessive speed vedic multiplier the usage of the 
strategies of Vedic Mathematics that have been changed to enhance overall performance. The pace of FIR clear out can 
be stepped forward with excessive pace Vedic multiplier and with low propagation put off carry increment adder. The 
propagation postpone is reduced in FIR clear out through using quicker adder, high pace multiplier. The layout could be 
synthesized on Xilinx ISE 14.7 . This will verify the quicker performance of the FIR clear out. A generalized block 
formation is presented for transpose shape block FIR clear out. A low complexity design the usage of the Vedic multiplier 
schemes is also offered inside the block implementation of FIR filter out .Vedic multiplier the usage of 
‘UrdhvaTiryagbhyam’ idea of sutra(5-10). 

Index Terms:-Vedic Multiplier(VM), finite impulse reaction(FIR) filter out,UrdhavaTriyakbhyam. 

 

I.INTRODUCTION 

The most critical essential characteristic in 

mathematics operations is multiplication. Some of the 

frequently used Computation- Intensive Arithmetic 

Functions(CIAF) are Multiplication-primarily based 

operations together with Multiply and 

Accumulate(MAC) and internal product. These are 

presently used in many Digital Signal Processing (DSP) 

packages along with Fast Fourier Transform(FFT), 

convolution, filtering and in microprocessors in its 

mathematics and good judgment unit. There is a need of 

excessive velocity multiplier because multiplication 

dominates the execution time of most DSP algorithms. 

At gift the education cycle time of a DSP chip 

determination relies upon on multiplication time and this 

time is still a dominant issue. The call for for excessive 

speed processing has been increasing due to increasing 

computer and sign processing programs. Higher 

throughput mathematics operations are important to 

achieve the favored performance in many actual-time 

signal and  photograph  processing application.One of 

the key mathematics operations in such packages is 

multiplication and the improvement of fast multiplier 

circuit has been a subject of interest over decades. 

Reducing the time put off and power intake are very 

crucial requirements for lots applications. This work 

offers exceptional multiplier architectures. Multiplier 

primarily based on Vedic Mathematics is one in all the 

short and low electricity multiplier. 

Minimizing electricity consumption for virtual 

systems involves optimization in any respect stages of 

the layout. This optimization includes the era used to 

implement the virtual circuits, the circuit fashion and 

topology, the structure for implementing the circuits and 

at the best level the algorithms that are being applied. 

Digital multipliers are the most usually used additives in 

any virtual circuit layout. They are fast, dependable and 

green additives that are utilized to put into effect any 

operation. Depending upon the association of the 

components, there are one-of-a-kind styles of multipliers 

available. Particular multiplier structure is chosen 

primarily based on the applications. 

 In many DSP algorithms, the multiplier lies in 

the crucial delay path and ultimately determines the 

overall performance of algorithm. The speed of 

multiplication operation is of remarkable importance in 

DSP in addition to in fashionable processor. In the past 

multiplication changed into implemented usually with a 

series of addition, subtraction and shift operations. 

There have been many algorithms proposals in literature 

to carry out multiplication, every offering exclusive 

advantages and having tradeoff in terms of velocity, 

circuit complexity, vicinity and power intake.The 

multiplier is a fairly large block of a computing system. 

The amount of circuitry involve is directly proportional 

to the square of its resolution .  

 

A multiplier of size n bits hasn2gates.For multiplication 

algorithmsperformed in DSP applications latency and 

throughput are the two major concerns from delay 

perspective. Latency is the real delay of computing a 

function, a measure of how long the inputs to a device 

are stable is the final result to be had on outputs. 

Throughput is the measure of  how  many  

multiplications can  be  carried out  in a given time 

frame; multiplier isn’t always only a high put off block 

however additionally a main source of energy bum up 

minimizes strength consumption, it’s far of splendid 
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interest to lessen the delay through the usage of various 

put off optimizationsDigital multipliers are the core 

additives of all of the virtual sign processors (DSPs) and 

the rate of the DSP is basically decided with the aid of 

the rate of its multipliers. Two most commonplace 

multiplication algorithms followed within the digital 

hardware are array multiplication set of rules and Booth 

multiplication algorithm. The computation time taken by 

means of the array multiplier is comparatively much less 

due to the fact the partial products are calculated 

independently in parallel. The postpone related to the 

array multiplier is the time taken by way of the signals 

to propagate via the gates that form the multiplication 

array. 

Booth multiplication is every other important 

multiplication set of rules. Large sales space arrays are 

required for excessive velocity multiplication and 

exponential operations which in turn require massive 

partial sum and partial carry registers. Multiplication of  

n- bit operands the use of a radix-four booth recording 

multiplier requires approximately n / (2m) clock cycles 

to generate the least considerable half of of the very last 

product, wherein m is the variety of Booth recorder 

adder ranges. Thus, a large propagation put off is related 

to this situation. Due to the importance of digital 

multipliers in DSP, it has usually been an active region 

of studies and a number of interesting multiplication 

algorithms were pronounced in the literature. In this 

thesis work, Urdhvatiryakbhyam Sutra is first applied to 

the binary range gadget and is used to develop virtual 

multiplier architecture. This is proven to be very much 

like the popular array multiplier architecture. 

This Sutra additionally indicates the 

effectiveness of to reduce the NXN multiplier shape into 

an green 4X4 multiplier systems. Nikhilam Sutra is then 

mentioned and is proven to be a lot greater green inside 

the multiplication of big numbers because it reduces the 

multiplication of  huge numbers to that of  smaller ones. 

The proposed multiplication set of rules is then 

illustrated to show its computational efficiency by using 

taking an example of reducing a 4X4- bit multiplication 

to a unmarried 2X2-bit multiplication operation. This 

work presents a systematic design technique for fast and 

region efficient digit multiplier based totally on Vedic 

arithmetic .The Multiplier Architecture is based totally 

at the Vertical and Crosswise set of rules of historical 

Indian VedicMathematics. 

 This paintings provides method to discover and 

find faults the usage of Built in Self Test (BIST) and 

different various Designs for Testability (DFT) 

techniques. It additionally introduces Automatic Test 

Pattern Generation for maximum fault coverage. The 

challenge of figuring out whether or not the chip is 

running nicely or now not could be very tedious. 

However, if chip isn't always well fabricated, they could 

purpose system failure and result in heavy loss in 

economic system. System failure effects difficulty in 

debugging. The debugging fee grows exponentially as 

we pass from chip to board stage after which towards 

the machine level. As the quantity of transistor 

integrated inside the chip increases, mission to check the 

functionality of chip become more and more hard. 

To overcome those layout issues, Design for 

Testability has emerge as extra important.Automatic 

Test Pattern Generation is a technique of generating 

patterns to check a circuit which is described strictly 

with a logic level internet list. They can generate circuit 

test vectors to stumble on faults within the circuit. They 

can find redundant or pointless circuit common sense 

and they could show whether one circuit implementation 

fits the circuit implementation 

II.VEDICMULTIPLICATIONALGORITHM 

A.HISTORYOFVEDICMATHEMATICS 

. These Sutras are enlisted under alphabetically along 

with their quick meanings 

1. (Anurupye) Shunyamanyat –If one is in ratio, the 

opposite is 0. 

2. Chalana-Kalanabyham –Differences and Similarities. 

3. EkadhikinaPurvena –By one more than the preceding 

One. 

Four.EkanyunenaPurvena –By one less than the 

previous one. 

5. Gunakasamuchyah –The factors of the sum is 

identical to the sum of the elements. 

6. Gunitasamuchyah –The made from the sum is 

identical to the sum of the product. 

7. NikhilamNavatashcaramamDashatah –All from nine 

and remaining from 10. 

8. ParaavartyaYojayet –Transpose and modify. 

9. Puranapuranabyham –By the of entirety or no final 

touch. 

10.Sankalana – vyavakalanabhyam ¬¬– By addition and 

by subtraction. 

       B.URDHAV TRIYAKBHYAM SUTRA 

UrdhavTriyakbhyam Sutra is applicable to all 

cases of multiplication. This sutra performs the 

multiplication . The The generation of all partial 

products can be done with the concurrent addition of 

these partial products.. The algorithm can be generalized 

for n x n bit number. This multiplier is independent of 

the clock frequency of the processor as the partial 

products and their sums are calculated in parallel. The 

same amount of time will require by this multiplier to 

calculate the product and thus it is independent of the 

clock frequency. 
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The need of microprocessors to operate at increasingly 

high clock frequencies is reduces using which is main 

advantage. There is an increase in processing power as a 

result of high clock frequency. The power dissipation is 

also increases which is a dis advantage results in higher 

device operating temperatures. 

         C.COMPUTATIONAL ANALYSIS AND 

MATHEMATICAL FORMULATION OF BLOCK 

TRANSPOSE FORM FIR FILTER      

The output of an FIR filter of length N can be computed 

using the relation 

Y(n)=∑ hN−1
i=0 (i).x(n-i)] .                          (1) 

 The computation of (1) can be expressed by the relation 

Y(z)=[z-1(…..(z-1(z-1h(N-1)+h(N-2)+h(N-3)) 

                      +h(1)+h(0)]x(z)                         (2) 

Mathematical Formulation of the Transpose Form Block 

FIR Filter 

Yk=Xk .h       (3) 

the weight vector h is defined as 

  h=[h(0),h(1),……,h(N-1)]T          

 The input matrix Xk is defined as   

Xk=[xk
0   xk

1 ….. xk
4………xk

N-1]              (4) 

where xi is the (i + 1)th column of Xk are defined as 

Xk
i = [x(kL-1) x(kL-i-1) …….x(kL-i-L+1)]T      (5) 

Substituting (4) in (3), the matrix-vector product is 

expressed in the form of scalar–vector product as 

Yk= ∑ xN−1
i=0 k

i.h(i)  (6) 

Suppose N is a composite number and decomposed as, 

N=ML,  then  index i is expressed as i = l + mL, for  0 ≤ 

l ≤ L − 1,and   0 ≤ m ≤ M −1. Substitutingi = l + mL in 

(5), we have 

Xk
L+m=Xk-m

L(7) 

Substituting (7) in (4), we have 

Xk = [xk
0xk

L…… xk
L-1 xk-1

0 xk-1
1…..xk-1

L-1....xk-m+1
0 

xk-M+1
1…… xk-M+1

L-1]           (8) 

 Substituting (8) in (3), we have 

Yk= ∑ ∑ xM−1
m=0

L−1
l=0 k-m..h(l+ml)   (9)  

                      The input matrix Xk of (8) has an 

interesting feature. The data block Xk is the current 

block, while {Xk 0−1, Xk 0−2,...,Xk 0−M+1} are blocks 

delayed by 1, 2,...,(M − 1) cycles. The overlapped 

blocks {Xk 1−1, xk 1−2,..., Xk 1−L+1} are, 

respectively, 1 clock cycle, 2 clock cycles,...,(M − 1) 

cycles delayed version of overlapped block Xk 1. To 

take the advantage of this feature, the input-matrix Xk is 

decomposed into M small matrices Sl k, such that S0 k 

contains L inputblocks {Xk 0, Xk 1,..., Xk L−1}, and S1 

k contains input blocks {xk 0−1, Xk 1−1,..., Xk L− −1 

1}. Similarly, the input block {Xk 0−M+1, Xk 

1−M+1,...,Xk L− −M 1 +1} constitute the matrix Sk 

M−1. 

          The coefficient vector h is also decomposed into 

small weight vectors cm = {h(mL), h(mL + 1),..., h(mL 

+ L − 1)}. Interestingly, Sm k is symmetric and satisfy 

the following identity: 

Sk
m=Sk-m

0(10) 

Computation of (9) can be expressed in matrix-vector 

product using S0 k−m and cm as 

 Yk=∑ rM−1
m=0 k

m(11(a)) 

rk
m=Sk-m

∞.Cm(11(b) 

The computations of (11) may be expressed in a 

recurrence form 

Y(z)=Su(z)[(z-1(...(z-1(z-1CM-1CM-2+CM-3+...) 

+C)1+C0]                          (12) 

where S0(z) and Y(z) are the z-domain representation of 

S0 k and yk, respectively. 

The DFG-4 of block transpose form type-II 

configuration (shown in Fig. 5 for N = 6 and L = 2) can 

be derived using the recurrence relation of (12). The 

delay operator {z−1} of (12) represents a delay for a 

block of data in the transpose form type-II structure that 

stores the product of S0 k and cm. 

   III. RESULT AND DISCUSSION 

 

Figure 1:Vedic multiplier using UrdhvaTiryagbhyam 

Taking 2bit case 

a = 10 and b = 10 then 

Step 1- AND of a[0] with b[0] 

Step 2 - Cross AND of a[0] with b[1] 
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Step 3- Cross AND of a[1] with b[0] 

Step 4- AND of b[1] with a[1] 

Step 5  - ADD them side by side 

 

 

Figure 2: 4bit vedic multiplier 

if a = 1010 and b = 1101 

Then we will have to perform 

Step 1 - 2bit vedic for a[3:2] and b[3:2] then concat 00 

after result totaling 6bits 

Step 2 - 2bit vedic for a[1:0] and b[3:2] then concat 00 

before result  totaling 6 bits 

Step 3 - add result of step1 and step2 

Step 4 - 2bit vedic for a[3:2] and b[1:0] 

Step 5 - 2bit vedic for a[1:0] and b[1:0] 

Step 6 - Let result of step6 be q then concat 00 before 

q[3:2] 

Step 7 - add result of step 6 and step  

Step 9 - add result of step 7 and step 3  

The result is x[7:2] 

and x[1:0] will be straight q[1:0] 

Concating both we have c[7:0] result 

 

 

 

 

 

 

 

III.FIR FILTER USING VEDIC MULTIPLIER  

Simulation result 

 

Figure 3: 8 Bit Adder 

 

Figire4: Vedic multiplier 

 

 

Figure 5,6: RTL diagram 
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SYNTHESIS REPORT 

Synthesis Options Summary                      

Source Parameters 

Input File Name                    : "fir4.prj" 

Input Format                       : mixed 

Ignore Synthesis Constraint File   : NO 

Target Parameters 

Output File Name                   : "fir4" 

Output Format                      : NGC 

Target Device                      : xc3s500e-5-fg320 

Source Options 

Top Module Name                    : fir4 

Automatic FSM Extraction           : YES 

FSM Encoding Algorithm             : Auto 

Safe Implementation                : No 

FSM Style                          : lut 

RAM Extraction                     : Yes 

RAM Style                          : Auto 

ROM Extraction                     : Yes 

Mux Style                          : Auto 

Decoder Extraction                 : YES 

Priority Encoder Extraction        : YES 

Shift Register Extraction          : YES 

Logical Shifter Extraction         : YES 

XOR Collapsing                     : YES 

ROM Style                          : Auto 

Mux Extraction                     : YES 

Resource Sharing                   : YES 

Asynchronous To Synchronous        : NO 

Multiplier Style                   : auto 

Automatic Register Balancing       : No 

Target Options 

Add IO Buffers                     : YES 

Global Maximum Fanout              : 500 

Add Generic Clock Buffer(BUFG)     : 24 

Register Duplication               : YES 

Slice Packing                      : YES 

Optimize Instantiated Primitives   : NO 

Use Clock Enable                   : Yes 

Use Synchronous Set                : Yes 

Use Synchronous Reset              : Yes 

Pack IO Registers into IOBs        : auto 

Equivalent register Removal        : YES 

Final Results 

RTL Top Level Output File Name     : fir4.ngr 

Top Level Output File Name         : fir4 

Output Format                      : NGC 

Optimization Goal                  : Speed 

Keep Hierarchy                     : NO 

Design Statistics 

# IOs                              : 19 

Cell Usage : 

# BELS                             : 77 

#      GND                         : 1 

#      LUT2                        : 6 

#      LUT3                        : 19 

#      LUT4                        : 33 

#      MUXCY                       : 6 

#      MUXF5                       : 6 

#      XORCY                       : 6 

# FlipFlops/Latches                : 24 

#      FDR                         : 24 

# Clock Buffers                    : 1 

#      BUFGP                       : 1 

# IO Buffers                       : 18 

#      IBUF                        : 9 

#      OBUF                        : 9 

Device utilization summary: 

Selected Device : 3s500efg320-5  

 Number of Slices:        33  out of   4656     0%   
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 Number of Slice Flip Flops:      24  out of   9312     0%   

 Number of 4 input LUTs:    58  out of   9312     0%   

 Number of IOs:                        19 

 Number of bonded IOBs:     19  out of    232     8%   

 Number of GCLKs:              1  out of     24     4%   

Timing Summary:Speed Grade: -5 

 Minimum period:  1.599ns(Maximum  

Frequency: 625.449MHz) 

Minimum input arrival time before clock: 2.965ns 

Maximum output required time after clock: 13.495ns 

Maximum combinational path delay: 13.808ns 

 

IV.FIR FILTER USING VEDIC MULTIPLIER 

WITH PIPELINING 

SIMULATION RESULTS 

D FLIPFLOP 

 

 
Figure 7,8:Simulation result of FIR using Vedic 

Multiplier 

 

Figure 9:RTL Diagram 

Final Result: 

RTL Top Level Output File Name     : fir4.ngr 

Top Level Output File Name         : fir4 

Output Format                      : NGC 

Optimization Goal                  : Speed 

Keep Hierarchy                     : NO 

Design Statistics 

# IOs                              : 19 

Cell Usage : 

# BELS                             : 1 

#      GND                         : 1 

# FlipFlops/Latches                : 21 

#      FDR                         : 21 

# Clock Buffers                    : 1 

#      BUFGP                       : 1 

# IO Buffers                       : 17 

#      IBUF                        : 8 

#      OBUF                        : 9 

Selected Device : 3s500efg320-5  

 Number of Slices:                      12  out of   4656     0%   

 Number of Slice Flip Flops:      21  out of   9312     0%   

 Number of IOs:                         19 

 Number of bonded IOBs:        18  out of    232     7%   

 Number of GCLKs:                        1  out of     24     4%   
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V.CONCLUSION 

In this paper,Vedic multiplier is used to 

perform the multiplication operations within the IPU of 

the transpose form FIR filter as this multiplier is 

appropriate for multiplying massive number of bits in 

parallel. with the aid of evaluating Vedic multiplier over 

array multiplier, Vedic multiplier is extra convenient 

than an array multiplier. The simulation consequences 

reveal that the Vedic multiplier deliver gradual location, 

put off and decrease power usage compared to the array 

multiplier. The hardware complexity of Vedic algorithm 

is much less than the array multiplier. From the received 

effects, the FIR clear out with Vedic multiplier calls for 

low region and low strength than FIR filter out using 

Array multiplier and as a end result an efficient 

processor with low delay and minimal strength 

consumption is performed. In future work, the clear out 

layout are modified for constant packages with the aid of 

the use of parallel prefix adder and wave 

pipelineadderunitin multiple constant Multiplication 

(MCM) structure and its synthesis consequences are in 

comparison with the prevailing works. 
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