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Abstract: Hierarchy multiplication is desirable since of its
capacity to carry the multiplications with high speed. An
approach of implementation of hierarchy multiplier involves
utilization of array multiplier. A drawback of array multiplier is
that it has a critical delay path. In order to overcome this
problem, a new methodology has been proposed in this paper
which replaces the array multiplier with a Vedic multiplier. In
Vedic multiplier ‘Urdhava-tiryakbhyam’ sutra makes the partial
products and erase the unnecessary multiplication steps. The
methodology has been implemented in mentor graphics tool
using 45nm technology. From the simulation results, the
proposed methodology reduces the area and delay when compare
to the different existing designs

Index Terms:Vedic Multiplication, array multiplication, carry
save adder, hierarchy multiplier .

I. INTRODUCTION

Multiplier is major arithmetic process in Signal Processing
application of a Cryptography, error correction and
microprocessors. Depending on time intense for the
multiplication process it decided performance of
classification. The basic multiplier has to design high speed
basic multiplier [1].

The array multiplication starts from the increase
parallelogram. In Each phase of parallel adders should get
some partial product inputs and the carry-out is circulated
into the following rows.

In array Multiplier the regular shape and minimum
complexity are the advantage and more critical delay and
partial products are the disadvantage.

Wallace multiplication and the multiplication products are
summation of similar by technique for a multiplication of
carry save adders. [13].The advantage of Wallace
multiplication is having less partial products when compare
to the array multiplication.

The main disadvantages of Wallace multiplication is high
delay when compare to that of booth multiplication. The
Booth algorithm is the most habitually utilized technique to
create intermediate partial products and speed gained by
skipping 1’s depends on the data. This process takes into
explanation the reduction of number of partial products to be
occupied in a carry save adder. Advantage of Booth
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multiplication advantage is to decrease general product and
speed up operation. The main disadvantage of booth
multiplication is partial products are more. To overcome this
drawback the hierarchy multiplier will be speed up their
operation.

Section Il gives detailed explanation of hierarchy multiplier
and Array multiplication Section Ill explains the Vedic
Multiplication and carry save adder. Results and the
discussion are explain in the section IV. Section V
concludes the paper.

1. EXISTING METHOD

Speed is determined from the estimating the delay of base
multiplication. In hierarchy multiplier delay can reduced by
minimalizing the sum without upsetting the functionality.
The subsequent methodology reduce the delay in hierarchy
multiplication.

Stepl: The multiplier information input are presented as A,
B and output C.

Step 2: Divided the n bit multiplication input sources i.e., A
and B, equivalent two half. For input source A, is separated
(An/2 — 1... Ao), (A... An/2), allocated AL and AH,
separately. A similar system is likewise “received for another
multiplication input b.

Step 3: Subsequent to separating equally the input sources,
are shaped into 4 parts like (AL, BL), (AH, BL), (AL, BH) &
(AH, BH).

Step 4: The basic multiplication consists of four blocks, X0,
X1, X2 and X3.

Step 5: Multiplication produce bit are yn/4 — 1, yo is
acquired from 0 to n/2-1 output bits of Xo.

Step6: Resultant bits of al, a2 and connection of a0 (n/2 To
n), a3 (0 To n/2-1) are held at via carry save adder According
to stage 6, which thusly handled via carry save adder in this
manner consequences into 2 columns of 8 bits output source.
Step7: The inputs for ripple carry adder of n bit adder.
Likewise, the aggregate output of the Carry select adder
allotted to the multiplication subsequent bits for the range of
yn+n/2—1...yn/2.

Step 8: Binary Excess Converter takes the source from X3
(n/2 To n bits) and the source output are accessible before
ripple carry adder and they are passed to multiplication.
Step 9: The multiplication source output bit are y2n ... yn +
n/2 acquired from the multiplexer, in view of the carry output
of ripple carry adder, in the event that it is hone, at that point
the Binary excess one converter output source are turning
into the output generally the item bits of a3 (n/2 to n bit).
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Another contribution for the multiplexer is from a3 output
At long last, the multiplication chooses, binary excess one
converter or a3 source input as y7- y6, in view RCA .In
existing design the hierarchy multi-plier consists of array
multiplier, binary excess one converter as shown in the fig 1.
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Fig 1: Existing Hierarchy Multiplier

Array multiplier

The array multiplication includes adding of multiplicand
bits and multiplier for the generation of partial products. In
second stage half adders has been utilized for the decrease of
created incomplete items in two columns. Followed by
addition of two rows utilizing adders in the third stage as
shown in fig 2.
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Fig 2: Array Multiplication

Binary excess 1 converter

Binary excess one converter (BEC) to rise the speediness of
procedure. This logic operation can be performed with the
adder to that additionally improve the speed. It can
accomplish low area and power utilization, [7-9]. Excess one
converter is acquired by adding one to binary values. The
Binary excess converter the n bit input bits and the n bit
output bits; whereas Binary excess one converter with carry
input and produces n+1 outputs and given the carry output as
the choice contribution of the following stage mux utilized in
the last adder structure and binary excess one as shown in fig
3.
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Fig 3: Binary Excess 1 Converter

Carry save adder

Carry save addition concept is used for first stages and at the
last stage select adder is utilized. Utilization the carry select
adder the final stage increase the speed of addition operation.
For each full adder there are two outputs bits sum and carry.
This adders utilizes Twelve Full Adders and the primary
stage consists of four full adders and the second stage consists
of eight full adders. 4 Full Adders in the primary stages gives
the input value of summation at once. The carry created at
this phase are addition to next phase of the four Full Adder
[4], whereas carry select adder each of the full adder needs sit
tight for the carry source is created.
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I1l. PROPOSED METHOD

The minimum delay of hierarchy multiplier is implemented
by n number of bits. For illustration, the work for 4 bit
multiplier design is clarified.

Proposed design 1:

In the proposed design there will be having Vedic
multiplication and the Carry Save Adder. Proposed design
one as shown in the fig 4.
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Fig.4: proposed design Include Vedic multiplication, CSA
and RCA

Vedic multiplication:

Vedic Multiplication is discussed about the dependence of
UrdhvaTiryakbhyam Vertical and crossway are determined.
Utilizing this sutras the fractional and summed are produced.
Multiplication configuration has the satisfactory position
that as the quantity of builds, the area & delay rises gradually.
The two bit Vedic Multiplier is represented exhausting 2
half’s adders and 4 AND gates. Consider 2-bit binary
numbers aOb0 and albl as multiplicand and multiplier
individually. To start with, the least huge bits of the
multiplicand multiplier are increased vertically as appeared
in Fig 5.
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Fig.5: Vedic multiplication algorithm
The obtained result will be stored at the last digits will be

multiplied. The binary digit multiplication is extended the
same way as shown in fig.6
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Fig 6: Basic Multiplication Steps

10* 11
10
11

1; 1+0; 0 = 110 (result)

Proposed design 2:

In the Second proposed design, Vedic multiplication and
carry select adder are used. The binary excess converter and
2:1 MUX is also included in the design shown in the fig
seven.
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Carry Select Adder

Carry select Adder produces the possible of two input of C (1
or 0). It produces the outputs sum and carry ahead of time
which finished by utilizing 2 ripple carry adders of carry
determination to be zero or one is finished and assistance of
the multiplication. The carry select adder together contains
two RCA and a multiplexer, each gathering of the ripple
carry adders are connected to the full adder.

IV. RESULTS AND DISCUSSION

EXISTING[S] ~ EXISTING

DESIGN

DESIGN 1 DESIGN 2

1 i 1 4

Graphical reprensation of Table 1.
The results of table one, it is evidant that the design 2 reduces
the power consumption up to 20% when compare to exising
design[5].The proposed design increses the circuit speed by

10% and when compare to the exising design.
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The proposed design that can be implemented in mentor E 39
graphics tool by using the 45nm technology simulated 3 n
outcomes 4-hits hierarchy multiplication and basic elements =
are, 2-hit Vedic multiplication carry save adder, 2 bit binary :
excess converter and 2:1 mux. Enactment constraints, such % ;=
as power consumption, area consumed and Power delay gﬂ-{: 1 }
product of the simulated design with a source voltage with ‘=;Jf'1'—
one volt.
11
Table 1: comparative analysis of hierarchy multiplier ): 38:
HE
Design Power(um) | Area Delay o
specfication (M (nm) 1
NITE
i 052
E] 015
Existing[5] 43.32 337 59.52 o
- L3 ——
':'L 0'S:
Existing Design 28.32 450 119.32 T
I
ProposedDesign 1 | 19.29 314 99.16
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Fig no: 4X4 hierarchy multilier wave form

V. CONCLUSION

........

The proposed architecture is Vedic multiplier it is based on
the ‘Urdhava-tiryakbhyam’ sutra it is general multiplication

e W

s technique. The area is increased and delay is less with the
number of bits by the Urdhava-tiryakbhyam’. Further this
Vedic multiplication can be designed in gate diffusion logic
(GDI) and finfet technology.
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