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ABSTRACT

This study presents the design and implementation of reconfigurable high-speed galois field arithmetic
procedures with effective MOSFETS use. The fundamental arithmetic circuits in many of these applications,
including digital signal processing, are adders and multipliers (DSP). The adder used by this galois field
arithmetic operator restricts the carry propagation. To propagate and create signals, partial products are
employed. Sequential logic is used by the galois field arithmetic operator to speed up computation. Outcomes
show that the suggested approach produces good results and is put into place utilizing modern techniques.
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INTRODUCTION

Basically, finite fields are most frequently utilized in communication systems like error-correcting codes and
encryption. The field elements are used for arithmetic operations. Normal basis and polynomial basis are the
two basic types typically utilized to design a system. The hardware is implemented on a regular basis, and low
cost squaring procedures are carried out. The programmed is implemented using polynomial basis, and in a
similar manner, this also executes the low cost squaring operations [1]. In the majority of modern applications,
such as image processing and identification, accuracy may be compromised to a certain amount. The
fundamental building component of these applications, which entail a lot of mathematical computation, is the
multiplier. This leads to a win-win balancing between the energy consumed by the circuit and the required
accuracy.

The energy consumed by any system is directly proportional to the multiplication accuracy of those systems. If
a system requires high accuracy then it consumes more energy and vice versa. Also, there could be section or
module of those systems which needs lesser accuracy than other parts of the system. If the accuracy is kept
constant across all such modules it greatly increases the amount of energy consumed bythe overall system.
However, if the accuracyof the multiplier is characterized to change as per the need of that particular module or
section of the entire system, this would have a great impact in reducing the amount ofenergy consumed by the
system [2].

This method of configuring and adjustingthe accuracy of a multiplier based on the requirement of the system or
application is achieved using different adder sub module of the multiplier module to characterize the accuracy
based on the approximationtechnique. There should be reconfigurablemultipliers in various program stages or
applications [3]. So, in this paper we designed a multiplier which has an accuracy decided on the go based on
the requirement of the application.

Montgomery’s multiplier is classified into three types, they are bit-serial, bit-parallel, and digit serial
architectures. Bit-parallel shape is rapid; however it's far steeply- priced in phrases of vicinity. Bit-serial
structure is region efficient, but it's far too sluggish for plenty packages. The digit- serial structure is flexible
which may change the space and velocity, consequently, it achieves a moderate pace, reasonable price of
implementation and hence it is most appropriate for practical use. Montgomery presented a technique for
figuring modular multiplication productively. He introducedto move the portrayal of numbers from the Zn to an
alternate area, called Montgomery Residual portrayal or Montgomery Domain [2-3].

Here for the purpose of security, the computers and communication system brought with a demand from private

sector [4]. The Montgomery multiplication is the calculation that permits effectively for registering. The
expense of the particular duplication is equivalent to three whole numbers which increases in addition to the
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expense of the change in the Montgomery area. Yet, in the event that the large scale task is an exponentiation, at
point the changecost is insignificant contrasted with the quantity of augmentations executed in the Montgomery
area. In the process of Montgomery multiplication, pre-processingunit and post-processing units are used [5].
The pre-processing unit produces N-Residueoperands and in the same way post processing unit will eliminate
the constant factor 2n. Hence to form N-Residue operands in the system, modularexponentiation is used.

Here for the purpose of supplanting division activities, shifting tasks are used. After the shifting process the
least critical bits willremain zero. Now to eliminate these bits in the modular multiplication, add products are
used. After the process of eliminating thebits, the remaining bits are augmented in the multiplicand. Hence from
this it can observe that the process of multiplicand is completed. Now the output is obtained after the
subtraction of bits. Here if the bits are increased then Montgomery bits also increases. At last the multiplicand
bits are controlled without the use of subtraction calculation.

LITERATURE SURVEY

“An Area and Delay Efficient Logarithmic Multiplier” Multiplication is an ubiquitous operation in growing set
of media processing applications (graphics, audio, video, and image). Many of these applications, however,
possess an inherent quality of error resilience. Thus the multipliers, that are not very precise but return an
approximate value, can be utilized in such applications.

“A review paper on different multipliers based on their different performance parameters”.

A processor consumes most of the hardware resources for multiplication process as compared to the other
arithmetic operations such as addition and subtraction. Some of the most common parameters like speed, area,
power consumption are controlled by topologies like array multiplier, modified booth multiplier, Wallace tree
multiplier and modified Wallace tree multiplier.

Comparison of Braun Multiplier andWallace Multiplier Techniques in VLSI”,

In this the concept that is used ispower efficient multipliers which are very important part of all VLSI system
designwhich provides High speed with low power consumption which are the key requirements for any VLSI
design. This proposes an efficient implementation of a high speed with low power multiplier using shift and
adds methods and this presents the implementation of Braun multiplier andWallace Multiplier using Cadence
(Encounter) RTL Complier with simulation which includes creating the Test circuit for each block that is
combined together which forms Multiplier.

“A VLSI Architecture for Signed Multipliers”,

Multipliers are basically the heart of ALU for any processor. The performance of the DSP processors depends
on the computation time of the multipliers. For hardware implementation of DSP basedapplications, we need
proper optimization ofadder and multiplier architecture. Also most of the signal processing applications deals
with negative data to be processed for accurate result.

PROPOSED SYSTEM
The below figure (1) shows the schematic design of proposed system. While designing this circuit 142
MOSFET’s are utilized. 81 total nodes, 71 independent nodes and 10boundary nodes are utilized.

Fig. 1: SCHEMATIC OF PROPOSED SYSTEM
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Here firstly, the operands are loaded in the multiplier. The arithmetic operations like addition and multiplication
operations are performed. The obtained result of this willbe saved in the barrel shifter. Here irreducible
polynomial function is not usedin the system. The main intent of register multiplier is to store the bit
representation and give polynomial output a(t). Here parallel load operation is performed in the most significant
bit position. In the same way left shift operations are performed in MSB bit. The multiplicand bit is used b(t)
value to store the value in register. The parallel load operation is also applied in the multiplicand. The obtained
value is stored inthe register. The right shift operation is performed in the multiplicand register block. Crypto
core processor is used to transfer the data in multiplicand register.

The barrel shifter consists of root and load mr and this are taken as input to this block. The multiplier register is
generally attached to the finite field arithmetic circuit. In the same way, multiplicand register consists of shift,
data_in and load md bits which aretaken as input to the barrel shifter. It will shift the data and as well as load
the data in effective way. Result register consists of output and saves the entire arithmetic result. Compared to
existed system, the proposed system gives effective results.

The result multiplier and multiplicand is saved in the result barrel shifter block. The both a(t) and b(t) values are
assigned in the barrel shifter blocks. The obtained values in the barrel shifter block will shift the bits to adder
block. This block will perform the addition operation. After performing particular operation, the bits are
shifted tothe result register. This result register will save the output as product. At last the barrel shifter will
perform the parallel operation in effective way.

Partial-Product Multiplication is analternative method for solving multi-digit multiplication problems. This is a
strategy that is based on the distributive (grouping) property of multiplication. The first partial product is created
by the LSB of the multiplier, the second partial product is created by the second bit in the multiplier, etc. The
final partial products are added witha accurate adder circuit.

SIMULATION RESULTS

The below figure (2) shows the synthesisreport of proposed system. In this synthesis report there are utilization
of number of MOSFET’s, Independent nodes, boundary nodes and total nodes. 81 total nodes aretotally utilized
in this proposed system while designing, 10 boundary nodes and 71 independent nodes are utilized while
designing.

Fig. 2: SYNTHESIS REPORT
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Fig. 3: INPUT WAVEFORM
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Fig. 4: OUTPUT WAVEFORM

The above figure (4) shows the output waveform of proposed system. In this the overhead delay is reduced up
to 0.75 seconds. Set up delay is reduced up to 0.03 seconds and parsing delay is reduced up to 0.10 seconds

CONCLUSION

As a result, in this paper's architecture, high-speed galois field arithmetic was accomplished with effective
MOSFETS use. The multiplication is completed quickly by the multiplier. The system that is being presented
will lessen the switching activity that the system generates. A partial product unit is introduced to lessen the
delay. This system is mostly employed in low-delay and high-speed applications.
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