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ABSTRACT:

Decimal computation is highly demanded in many human-centric applications such as banking,
accounting, tax calculation, and currency conversion. Hence the design and implementation of radix-
10 arithmetic units attract the attention of many researchers. Among the basic decimal arithmetic
operations, multiplication is not only a frequent operation but also has high complexity and
considerable power consumption. A multiplier is one of the key hardware blocks in most Digital
Signal Processing (DSP) systems. The complexity of the circuit depends mainly on the
multiplication count needed to develop the method. Therefore, by using parallel prefix multiplier, the
system increases efficiency. By using this system accurate output is evaluated.
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INTRODUCTION :

Ripple Carry Adder (RCA), carry save adder (CSA) , Carry Look Ahead (CLA) and Conventional
Carry SkipAdder (CSKA) are the types of adders which provide effective configuration. Carry skip
optimization calculation is familiar to map the issues that happened in the framework. Staggered tree
structures are executed in the convey skip enhancement strategy. This will fix the length of modules
in the framework. This will upgrade the quantity of levels, number of sizes and number of blocks.
Anolog signals are used to speed up the communication. Complementary Metal-Oxide-
Semiconductor (CMOS) will carry out the consistent designs in the tight fields. Static and dynamic
doors are carried out to restrict the tasks of double adders. In modern microprocessors, the number
of adders is optimized to get effective output. Adder generation path is introduced to generate the
integers for execution. On the off chance that a skimming point unit is available to show up in the
critical adder, at the base of multiplier exhibit, and in the divider. Low power adders show up in the
type control hardware for increase and partition. Incrementers and comparators are additional types
of adders, and they show up in different spots.Subsequently, the recognizable proof of a fitting adder
generator is a high influence apparatus for making a productive plan.  For example, it is attractive
again and again for the execution unit to be really convenient to operate, leaving speed and zone as
optional requirements. The Intel 80486 execution unit circuit is typically designed to generate 8, 16,
or 32 bit limits, as these are the native data types for that engineering. The top of the line Alpha has
enormous word width, fine grain pipe and high clock speed, plan to make speed a necessary advance.
There are not many adders in a Reduced Instruction Set Computer (RISC) processor outside of the
execution units of the total number and costing point centers. Among them the advantages of RISC
design is the exclusion of adders from basic ways, for example, very fast and efficient. However, not
all processors are RISC architectures. The multiplication is an important central function in
arithmetic logic operation in several application such as digital filtering, digital communication. The
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faster device with low power consumption is the demand of every consumer. High speed components
of the device and reduce the power consumption leads to enhanced performance. These days, the
demand of portable electronics modules is on rise in which various digital signal processing (DSP)
are used, Therefore, the compact and the faster multiplier plays a vital role in designing such
modules. The computational performance of a DSP system is limited by its multiplier performance
and multiplicand dominates the execution time of most of the DSP algorithms, and therefore high-
speed multiplier is desired with an ever -increasing quest for greater computing power on battery
operated mobile devices. The design emphasis has shifted from optimizing conventional delay time,
area, size to minimize power dissipation. Therefore, for maintaining the high performance, the speed
and area of multiplier are a major design issues and they need to be optimized for enhancing
performance. The architecture of multiplier can be split into three stages namely, partial product
generation stage, partial product reduction stage and the final addition of the reduced partial product
stage. Traditionally, the shift and add algorithm have been used to perform the multiplication
However, it is not suitable for faster multiplication in VLSI because it requires a greater number of
adder units which leads to higher delay in performing multiplication operation. Some of traditional
approaches for speeding up multiplication operation is reducing the number of partial products by
using multibit compressor.

Multiplier can be classified into two categories namely, serial and parallel multipliers. In a serial
multiplier, each bit of multiplier is used for evaluating the partial product whereas in parallel
multiplier, partial products from each bit of multiplier are computed in parallel. The main parameter
that determines the performance of the parallel multiplier is the number of partial products, that is to
be added. In a parallel multiplier, the speed is compromised to achieve better performance in terms
of area and consumption.

LITERATURE SURVEY :

M. Mehri, M. H. M. Kouhani, N. Masoumi and R. Sarvari, et.al [1] More dependability is
thought to be provided by the technique of the 16-bit Wallace Tree approximation multiplier with the
15-4 compressor mentioned. Xilinx Integrated Software Environment (ISE) 14.7 is used to simulate
and synthesize the 16x16 Wallace tree multiplier. The computation time for a multiplier is greater
than it produces and integrates incomplete products. Prior to addition, this Wallace tree technique
utilizes compression to reduce the amount of partial products. This focuses on 16x16 Multiplier
Design and Analysis to improve factors like Area and Delay.

F. Frustaci, M. Lanuzza, P. Zicari, S. Perri and P. Corsonello, et.al [2] suggests a novel, about 4—
2 compressor architecture. Through the efficient use of the suggested compressor and to lower the
output error, a redesigned architecture of the Dadda Multiplier is described. The suggested
compressor and multiplier are assessed for efficiency in a 45 nm standard CMOS technology and
their characteristics are compared to those of the most advanced approximation multipliers through
exacting experimental testing. The results demonstrate that the suggested compressor significantly
reduces error rates when compared to other approximate compressors that are documented in the
literature. Additionally, compared to that of an exact multiplier, the suggested multiplier displays
reductions in power consumption, delay, and shows the 35%, 36%, and 17%, respectively. Some of
the image processing applications evaluate the multiplier's performance. According on the precise
output image, the suggested multiplier typically analyses images that have 85% structural similarity.
M. Chinbat et al., [3] explained the cryptography system depends heavily on the Multiplication. For
the SM2 (an elliptic curve based algorithm) algorithm, six modified multiplier techniques are
provided. On a Xilinx Virtex-7 FPGA, each technique is implemented in 192 bits. The TriSection
Pezaris Array Multiplier (TPAM), Carry Propagate Array Multiplier (CPAM), BaughWooley Array
Multiplier (BWAM), Carry Save Array Multiplier (CSAM), and the mod m reducer module of the
SM2 algorithm improved Modified Booth Multiplier (MBM) methods, which were included into
multipliers for 192-bit architecture. According to data on the PublicKey Encryption (PKE) system's
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multipliers are total power use, timing speed, and die area compared to parallel array multipliers, the
Montgomery multiplier performs better.

U. Farooq, 1. Baig and B. A. Alzahrani, et.al [4] explained all digital processing systems depend
heavily on multipliers, however there is still a research issue connected to the characteristics of area,
delay, power, speed, and accuracy. Multiplication is basically done by doing repeated additions,
multiplyers hence have more adders than adders.. Adders should be handled with extra care. The
Partial Products (PP) step sits in the centre of the multiplier, multiplicand, and addition processes.
Modified fast designs are suggested that provide the product with the lowest power loss and power
delay for 32-bit, 4-bit, 16-bit, and 64-bit systems. When compared to the Brent Kung adders, which
has roughly the same amount of computation nodes and logic depth as the proposed structure results
in the power reductions of 3% to 7% and speed improvements of 15% to 35%.

EXSISTING SYSTEM :

GENERAL ARCHITECTURE OF PARALLEL DECIMAL MULTIPLIER

Decimal multipliers, like their binary counterparts, have three main steps, which are called partial
product generation(PPG), partial product reduction (PPR), and the final addition (or redundant to not-
redundant conversion). However, decimal multiplication is more complicated than binary
multiplication in the entire aforementioned steps. The PPG in binary multiplication can be done by a
simple AND-gate matrix. However, due to the wider range of decimal digits ,in decimal
multiplication, various techniques like lookuptables, decimal digit-multipliers, or pre-computed
multiples must be used to provide various multiples of the multiplic and.Moreover, due to binary
logic and BCD encoding of decimal numbers in the decimal implementations, for compensating he
difference carry value in decimal and binary, all the decimal add operations in the PPR and final
addition needsa correction step.All partial products are generated simultaneously in the PPG step. As
mentionedabove, various methods exist for generating each partial product; using pre-computed
multiples is dominant. In the naivei mplementation, all the possible multiples of multiplicandX(i.e.,
{0X, 1X, . .., 9X)} are needed. However, in practice,just a limited subset of multiples of the
multiplicand, called primary multiples, are generated (e.g., {1X, 2X, 4X, 5X}or {+1X, £2X, 5X,
10X}). The primary multiples can be generated in constant time. The other multiples are computed
by using the primary multiples (e.g., 9X = 4X +5X or 9X =10X — 1X). For constructing the PPG
matrix (i.e., aligned all the partial products), the multiplier digits are recoded and these recoded
values are used for selecting proper multiples.

Multiplican d(X") Multiplier(¥)

PPG:

- Muilti-operand Decamal Addition
PPR: (Reduction Tree)

Final Addition:

Product(P)

Fig: General Architecture of Parallel Decimal Multiplier.
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PROPOSED SYSTEM :

Modular arithmetic is a system of arithmetic for integers, which considers the remainder arithmetic,
numbers "wrap around" upon reaching a given fixed quantity (this given quantity is known as the
modulus) to leave a remainder. Modular arithmetic is often tied to prime numbers, for instance, in
Wilson's theorem, Lucas's theorem, and lemma, and generally appears in fields cryptography,
computer science, and computer algebra. An intuitive usage of modular arithmetic is with a 12 hour
clock. If it is 10:00 now, then in 5 hours the clock will show 3:00 instead of 15:00. 3 is the remainder
of 15 with a modulus of 12. A number x mod N is the equivalent of asking for the remainder of when
divided by . Two integers and are said to be congruent (or in the same equivalence class) modulo if
they have the same remainder upon division by N. In such a case, we say that a=b (mod N). In
modular arithmetic computation, modular multiplication, more commonly referred to as Montgomery
multiplication, is a method for performing fast modular multiplication. Given two integers a and b
classical modular multiplication algorithm computesthe double-width product ab performs a division,
subtracting multiples ofcancel out the unwanted high bits until the remainderis once again less than
N.instead adds multiples of N to cancel out theuntil the result is a multiple of a convenient (i.e.power
of two) constant R >N discarded, producing a result less thanconditional subtract reduces this to less
tprocedure avoids the complexity of quotient digitestimation and correction found in
standardalgorithms. In this proposed diagram, Multiplier and Multiplicand will generate partial
product generation. In this partial product generation, partial products are generated. These products
are aligned and generate the propagator and generator. The parallel prefix addition will be applied to
the propagator and generator. Then the final output is evaluated. =~ Multiplier is one of the key
component in arithmetic and logic unit. Higher throughput arithmetic operations are important to
achieve the desired performance in many real time signal and image processing applications. In
multiplier power dissipation and speed are the most important parameter. The main disadvantage of
the multiplier is the worst case delay. Which leads to reducing the time delay as well as the path
delay. Digital signal that travel from input of logic gate to that of the output gate will cause delay
due to the minimum switching activity ie., the total number of signal transition of the system. The
low power will reduce the complexity, execution time and power which can overcome the drawback
of other multiplier.

J Multiplier | | Multiplicand ‘

l

‘ Partial Product Generation ‘

! !

I Propagator I | Generator ‘

‘ .

| Parallel Prefix Addition |

Fig: Block Diagram

MULTIPLICAND AND MULTIPLIER:
Multiplicand and Multiplier are considered as contribution to the framework. As multiplicand and
multiplier 0's and 1's are distinguished. Figuring strategy is used to limit exchanging speed up and
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energy activity. Zeros finding rationale can recognize zeros from acquired item. The item can
added utilizing equal prefix adder to limit region.
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CONCLUSION :

Decimal computation is highly demanded in many human-centric applications such as banking,
accounting, tax calculation, and currency conversion. With advances in technology, many
researchers have tried and are trying to design multipliers which offer either of the following
design targets high speed, low power consumption, regularity of layout. Hence less area or
even combination of them in one multiplier thus making them suitable for various high speed,
low power and compact VLSI implementation. Multiplication is the basic building block for
several DSP processors, Image processing and many other. The latency of existing multiplier
has been reduced. The conditional sum technique used in the adder is a good technique for
energy efficiency. Therefore, by using parallel prefix multiplier, the system increases
efficiency. By using this system accurate output is evaluated.
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