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Abstrac® In this paper, we present a reconfigurable multiprecision(MP) multiplier that contains variable precision
,parallel processing, Dynamic voltage scaling (DVS)and dedicated MP operands scheduling to provide desired performance
for various operating conditian The proposed reconfigurable multiplier works independent smaller precision also it works

in parallel to perform higher precision multiplications according to conditions or user requirements of voltage or frequency
the dynamic voltage/frequency scalingjticonfigures to works at proper precision and frequency. In this paper we design a
multiplier circuit that consumes less power and reduces area overhead by parallel processing .for this instead of using 16bit
or 32bit operands we used single 8bit or twaarallel bit multiplication operation . in multipresicion multiplier small
multiplications causes complex structures which results in unwanted signal generation and increases complexity of
circuitary ,for this we used 8bit multiplier for 16 bit and 32biultiplication hence to reduce power consumption and
acconding to runtime workload we combine multiprecision multiplier with dynamic voltage scaling(DVS).The DVS technique
consists look up tables(LUT) and on chip critical path replica approach .The LoWwsathe supply voltage according to the
voltage frequency relationship stored in LUT.
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l. INTRODUCTION

A nowadays Consumer demand for increasingly portable and high performance multimed@randnication products
imposesstrong constraintsn the power consumption of individual internal components [1]. Of these multipliers perform one
of the most frequently encountered arithmetic operations itatgignal processors (DSPs).[Eor embedded applications,

it has become essential to design nuyeveraware multipliersGiven that the fairly complex structure and interconnections,
multipliers can exhibit a large number of unbalahpaths, resultingn glitch generation and propation [3. This unwanted
switching activity can be overcomed by balancing internal paths through the combination of architectural and-tesesistor
optimization techniquedn addition to that equalizing internal path delays, dynamic power reducticeiszabe achieved by
monitoring the effective dynamic range of the input operands so disdble unused sections of thaultiplier, and/or
shorten the output pduct at reduced precisioh.is possible because, in most sensor applications, the agpues ido not
always occupy the entire maitude of its wordength. Theoperations in lower precisions are the most frequently required.
In contrast tahat mosto f t o d-augténs DSPsuand applicatisnpeci yc i ntegrated cioracui t s
yxed maximum wordength so as to accommodate for the worst case scenario. Thereforbit amuBiplication computed

on a 32bit Booth multiplier would result in unnecessary switching activity and power loss.

Several works had been done on thmrddength optimization. [1Proposedsystem of multipliers of different precisions

with each optimized to cater for a particular scenario. Each pair of incoming operands is routed to a smallest multiplier tha
can compute the result to take advantage ofldher energy consumption of the smaller circuit. This ensemble of point
systems is reported to consume the least power but this can increase the chip area. for this, [5] proposed to share and rel
some functional modules within the ensemble. In [3], it 8ultiplier is reused for 18it multiplication, adding scalability

without large area coverage. [EBktendedt hi s met hod by i mpl ementing pipelini
perfor mance. A more pexi bl e amplpwulopbecdeméns graquped pgether tb provide [ 1
hi gher precisions and reconygurability. Reference [ 7]

multipliers. Combining multiprecision (MP) with dynamic voltage scaling (DVS) paovide reduction in power
consumption by adjusting the 4umel wovdkl toagle racdhenrditrmagnt
worst @se scenario [4]Conventiona DVS techniques consigif lookup table (LUT) and owhip critical path repta
approaches [17]19]. In addition, the critical path may change as a result of the varying supply voltage or process or
temperature variations. Recent DVS approaches can overcome the limitdtiblesconventional DVS [24]becauset
completely remues worst case safety margiaad erroftolerant DVS techniques can further aggressively reduce power
consumpti on. I n this paper, we propose a | ower power r.
error-tolerant DVS approach. [25]
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II.  WORK FLOW

The objective of this paper is to implement an efficient Dynamic voltage and frequency scaling (DVFS) for multi precision
multiplier on reconfigurable FPGA (spartan3).

To Implement of DVFS for multiplier block is on FPGA and which is offering gpedormance at low power supply
voltage 3.3V to 1.8V and frequency 32MHz to 8MHz.To avoid unnecessary switching activity dynamic voltage and
frequency scaling is performed.

To generate control signal, Scanning of input data is carried out.
ToAddressthesssues of fix | ength ASI Cds.

The following figure shows the operation flow of the system.
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FIG.1WORK FLOW OF MULTIPRE CISION MULTIPLIER
" . METHODOLOGY
31 Scanning

Scanning is vital step for making system dynamic. This is the first and important step, bgghengfe of input is detected.
After the scanning it will generate the control signal 1, 2, 3 for 8bit, 16bit, and 32bit data.

3.2 Voltage Scaling

Here, frequency scaling is used to conserve the power. For stable operation of voltage required is determined by th
frequency at which circuit is clocked, and can be reduced by if the frequency of the system is reduce.

33 Frequency Scaling

In an integratedircuits(IC) at the time of implementation manufacturer kept the fixed word length that is not used in all the
application. To avoid this voltage scaling is important according to workload to system.

34 Multiplication

The Multiplier is controlled by threexternal signals. Once the input is scanned and detected the operating voltage and
frequency are tuned automatically. The voltage range and frequency -8f3¥.2and 328MHz is achieved for full
functionality respectively
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V. RESULTS
TABLE 1

VOLTAGE AND FREQUE NCY DIVISION

1.8

16*16

2.8

32*32

3.3

A

TABLE 2
MULTIPLICATION RESULT S

10 290

70000

B

20 41

20

Result

200 11890

1400000

41 8 * 8 Bit Multiplication
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4.2 16 * 16 Bit Multiplication
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4.3 32 * 32Bit MuItipIication

T SS5\3Bmal fiyh] - o X
e urce Process Tools Window Hel NENT
Fe Edt Vi pm Source P T 3
j*Em Kobx|wa| -[rppR R ARSI LRI ELLY
Desen @O8X €[ a0 =lwaysi(cli)
[ Yem: @ {8 irpkementoton O Bl smiston 3=| 21
g = 82
él N = 83 Dbegin
& 2 a| w
; - a5
33 a6
o “ a7
Cl —| =
a A| s
] Ao
= EES A regiz
4 = [ ma21- mul\mmll\mv % = 1F(m1¢=121 m2¢=128)
=g P~ Degin
O = Gontrol=1.
Mo Processes arming
: ] \) 36 w1,
7 | Processes g1 - scan —| = Ell=m2
&F  Design Utities £2
B CheckSyntax = ed
2 100 & m2¢=32768))
E 101
o 102
103
104 El=ml,
105 K1-m2
106
107 g
< >
7 s=t =3 cesp () Fes ) teewies | E ‘Design Summary <IE] v [x]
|Ermors. «+04d x|
le >

[E conste @ Eras M) Wemins @ FidinFiesRenits
In§7Cel 2 Veriog

2=BEF0E8EE
L=0EER62A

T

A

Page | 21



International Journal of Engineering Research & Science (IJOER) ISSN: [2395-6992] [Vol-3, Issue-4, April- 2017]

V. CONCLUSION

Today energy dficient devices are thevo r | d 6 sty. This paper presentechniquesfor efficient use of hardare
resourcegpower on FPGAHere dynamically adjusting thfeequency androltage according to bit width of input data by
scaling techniqueAs input is known the system can save the power by disabling the unused selection of multiplier
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