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ABSTRACT:

In this paper, a 32x32-bit multi-precision
multiplier is described. The multiprecision (MP)
multiplier that incorporates the variable precision,
parallel processing (PP), razor-based dynamic voltage
scaling (DVS), and MP operands scheduling are used to
provide a variety of operating conditions. The
proposed multi-precision multiplier enables voltage
and frequency scaling for low power operation. The
highly dynamic voltage and frequency scaling circuits
can autonomously configure the multiplier to operate
with the lowest possible voltage and frequenc

using PLL for frequency division
complexity increases. To decrease the har

multiplier can either work 3
precision multipliers or wg

configure a
management u

increases we need
power and low area.
Now a days, the dema power, high performance
portable devices has beenYgreatly increased. In Digital
Signal Processing most @f the frequently used arithmetic
operation is multiplication. So today’s in digital signal
processing a Multipliers plays an important role and also
in various others application. With advanced technology,
the following design targets - high speed, low power
consumption and hence less area or even combination of
them in one multiplier thus making them suitable for
various high speed, low power VLSI implementation.
Multipliers are used for applications have large
area and consume considerable power. A multiplier play

an important part in
Correlation, frequ
frequency-time
processing etc.

| signal processing systems, like

(FFT), Digital Image

ications, which
serial, parallel and serial-
ased on the way data is
is implemented in

necessary. Data patterns 8-bit, 16-bit, 32-bit, are mostly
sed in applications like graphics, audio application

II. METHODOLOGY:

The objective of this project is to implement an Dynamic
voltage and frequency scaling (DVFS) for multi precision
multiplier on reconfigurable FPGA (spartan6).

e To Implement of DVFS for multiplier block is on FPGA
and which is offering good performance at low power
supply voltage 1.25V to 3.3V and at frequency 25MHz to
100MHz.

e To avoid the unnecessary switching activity dynamic
voltage and frequency scaling is done.

e To generate control signal, input data scanning is carried
out.

The following figure shows the operation of the multiplier
system.

38|Page


mailto:dbmantri@yahoo.co.in

NOVATEUR PUBLICATIONS

International Journal of Research Publications in Engineering and Technology [IJRPET]

ISSN: 2454-7875
VOLUME 3, ISSUE 4, April-2017

Performance
Request Inputdata
: v ,}_PC'A
Voltage and | Input
|| Frequency Ope
|| Mansgement Schel;;:l‘:; Scheduled
| Unit(VEMU) | 1os) Input
Threet voltas Target Clock
Reference Frequency Resppnse
System-On-Chip
Voltage Scaling Clock Frequency
Unit Scaling Unit
(VsuU) (FSU/VCO)
sq.n,-u.J S ] P
Clock
Multi-precision
“TEmor | \ultiplier
Signal
Feedback

Multiplication Result

Fig 1.0verall multiplier system architecture

The proposed Multiprecision multiplier system contains

five different modules are as follows:

1) The Multiprecision multiplier.

2) Input scanning is to detect the range of inp
operands scheduler, according to the sca
data it sends the control signal to vol
frequency management unit.

3) Voltage scaling takes place according to ¢
input bit streams scanned by scanning module, a
scale voltage to reduce the powes

4) Frequency dividers are the b

5) Multiplication g

MSB. to detect the
to 7, 8 to 15, 16 to
e the control signal 1,
a. If there is combination

2, 3 for 8bit, 16bit, an
of 8x16, 8x32, 16x32, th
and control signal is gengrated. As we know the maximum
range of 8- bit, 16-bit, 32-bit, is 247=128, 2715=32768,
2731=2147483648. These are the threshold values for
system according to this control signal generated. This

hest priority will be selected

control signal sends to the frequency and voltage
management unit. Xilinx 14.5 ISE is used for simulation.
Algorithm for scanning of input data to the system.

Step 1. Start

Step 2.Input given to the system.

Step 3.Depending upon the values of input oprands for m1
and m2 are entered and the control signals are generated.
e If oprands are lower than or equal to 128 i.e.data is
of 8bit then control signal will be 1.
e If oprands are lower than or equal to 32768 i.e
data is of 16bit then control signal will be 2.
e If oprands lower than or equal to 2147483648 i.e
data is of 32bit then control signal will be 3.
Step 4.If input is a combination of different data then
highest
priority will be sele
generated.

d an® control signal will be

pl signal given to VFMU.
it,32-bit data are as shown

[0 k2115:0]
[ B k22015:0]
» B o)

» BE K1[7:0]
B8 controii:o] |[E

| 2 | | )
Fig.3. Scanning result for 16 bit data.

Name
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Fig.4. Scanning result for 32 bit data.

As in fig.2 shows that both input operands are 23 and 10
i.e. below 128 so control signal is 1 in this case. In fig.3.
Input operands are 6374 and 99 which are below 32768
so it is 16-bit data and control signal is 2. In fig.4.oprands
are 2678346 and 1500058 are 32-bit data and lower than
2147483648 so, control signal is 3.

2) FREQUENCY SCALING:

Dynamic frequency scaling is a technique in system
architecture where by frequency of the system can be
automatically adjusted “on the fly”, either to conserve
power or to reduce the amount of heat generated by the
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chip. In that, frequency scaling is used to conserve the

power.

Algorithm for frequency scaling according to control signal.

Step 1. Start.

Step 2.Control signal generated from Input scanning, as

input data is given to the system.

Step 3.VFMU sends targeted reference frequency to

frequency scaling unit.

Step 4.Control signal can be 1, 2, and 3 decision will take

place according is as follows.

e If control signal is 1 then scanned data is of 8-bit
frequency scaled down to fg=F/4 i.e. 25MHz

e If control signal is 2 then scanned data is of 16-bit
frequency scaled down to fi6=F/2 i.e. 50MHz

e If control signal is 3 then scanned data is of 32-bit
frequency is f3,=F i.e. 100MHz.

Step 5.Scaled frequency sends to Multiprecision multiplier

for operation.

Simulation result of JK Flip-Flop as shown in below figure.

We can done the frequency scaling using JK FF. It’s

the simple process. Frequency is divided by 2 require only

one JK FF and frequency divided 4 require the Two JKE

In our project require frequency division by 2 and 4
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Fig.6. Simulation result @ gquency scaling by JK flip flop

But T FF require less delay as compare to JK but require
4 registers and 4 Slice LUT. Then the JK FF frequency
method is used in 32x32 multiplier.

3) VOLTAGE SCALING:

At the time of implementation of integrated circuits(IC) the
manufacturer kept the fixed word length that is not used in
all the application. In case if IC is of 32bit current operation
is of 8bit then IC uses full word length and voltage, due to

this unnecessary voltage used for per operation. To avoid
this voltage scaling is important according to workload to
system. In power optimization technique a Dynamic
voltage scaling is important. For low power technique
Dynamic voltage and frequency scaling is very popular. In
this system voltage scaling is done by Multiprecision
multiplier. In the system scanning is done to detect and
generated control signal, that signal indicates the current
workload according to that system changes its voltage
dynamically. Voltage scalingdis done according to the
g unit.

signal.
Step 1.Start.

for
Step 5. Using that voltage, multiplication is carried out
finally result of operation is display on LCD.

operation.

ULTIPLICATION:

In this system voltage and frequency scaling is done for
MP Multiplier as an application .Multiplication operation is
performed on different input data bit ,32bit,16bit,8bit.
Multiplication is on different combination of data then
voltage and frequncy adaption according to highest
priority of data.The Multiplier is controlled by three
external signals.Once the input is scanned and detected the
operating
automatically.The voltage range and frequency of 1.2-3.3V
and 32-8MHz is achived for full functionality respectively.
Operation can be perfomed on different data bit, 8x8,
8x16, 16x16, 8x32, 16x8, 16x32, 32x32, 32x16. The Delay
in lower bit operation is lower as compare to other higher

voltage and frequncy are  tuned

bit opration condition.

EXPERIMENTAL RESULT:

SYSTEM IMPLEMENTATION:

The FPGA Spartan 6E is used for implementation of
dynamic system in terms of voltage and frequency. Input is
given to system it can be given by user it processes that
detect the according to that frequency and voltage range
scaled and results displays on LCD. 4-Bit counter is
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implemented for effectively analyzing frequency scaling on
the hardware kit. As scaled frequency for 8-bit is 25MHz,
counter blinking rate is slower than at 50MHz or 100MHz.
LED blinking is totally depends on the magnitude of
frequency. Voltage scaled output is display by LCD.

LCD showing multiplication results for different
input data bit a and b are multiplicand and multiplier with
corresponding voltages and frequencies.

From the literature survey it can be stated that,
spurious signal generation is results of long chain of
traditional adders used in multiplication.

5)

6)

7)
III. CONCLUSION:
This paper presented a novel technique for efficient use of
hardware resources (area) to reduce power on FPGA. By
scaling technique here dynamically adjusting the
frequency and voltage according to the bit width of the
input data. As input is known the system can save the
power by disabling the unused section of multiplier.
Dynamic systems uses only required number of gates as
input is scanned for real application by adjusting voltage
and frequency, so area and power will be saved. Thi
saving largely due to the reductions
reconfigurable interconnection required, whic
dominates the die area of typical FPGA.
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