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Abstract - In this paper the work pointing towards the
consumption of power and speed of the system to generated
Manchester or FMO encoding using Similarity Oriented Logic
Simplification Scheme. Here the Similarity Oriented Logic
Simplification Scheme is modified to increase the system
calculation speed and to reduce the consumption of power. The
power consumption is 21mW and frequency of the system is
355.413MHz.
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I. INTRODUCTION

In the past five years there has been an explosive
growth in the demand for portable computation and
communication devices, from portable telephones to
sophisticated portable multimedia terminals. This
interest in portable devices has fueled the
development of low-power signal processors and
algorithms, as well as the development of low-power
general purpose processors. In the digital signal
processing area, the results of this attention to power
are quite remarkable. Designers have been able to
reduce the energy requirements of particular
functions, such as video compression, by several
orders of magnitude. This reduction has come as a
result of focusing on the power dissipation at all
levels of the design process, from algorithm design to
the detailed implementation. In the general purpose
processor area, however, there has been little work
done to understand how to design energy efficient
processors. This thesis is a start atbridging this gap
and explores power and performance tradeoffs in the
design and implementation of energy-efficient
Processors.

Performance of processors has been growing at an
exponential rate, doubling every 18 to24 months, as
is shown in Figure 1.1. The bad news is that the
power dissipated by these processors has also been
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growing exponentially, as is shown in Figure 1.2.
Although the rate of growth of power is perhaps not
quite as fast as the performance curve, it still has led
to processors which dissipated more than 50W [4].
Such high power levels make cooling these
processors difficult and expensive. If this trend
continues processors will soon dissipate hundreds of
watts, which is unacceptable in most systems. Thus
there is great interest in understanding how to
continue increasing performance without also
increasing power dissipation.
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Figure 1.1: Evolution of processor performance.

Power (watts)

50
40
30

20

E R - - -l = =

3
19

86 1989 " 1992 1995 1998
Year

Figure 1.2: Evolution of processor power
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For portable applications the problem is even more
severe since battery life depends on the power
dissipation. Lithium-ion batteries have an energy
density of approximately 100Wh/Kg, the highest
available today [5]. To operate a 50W processor for 4
hours requires a 2Kg battery, hardly a portable
device.

To address this problem processors manufacturers
have introduced a variety of low-power chips. The
problem with these processors is that they tend to
have poor performance, as is shown in Figure 1.3.
Thisfigure plots on the Y-axis performance, measured
as the average of SPECint92 and SPECfp92 [6], and
on the X-axis energy, measured as watt/SPEC.
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Figure 1.3: Performance and energy of processors.
Il. SYSTEM MODEL
Energy Dissipation in CMOS Circuits

There are three sources of energy dissipation in
CMOS circuits; dynamic energy, static energy, and
short-circuit energy. A simple CMOS gate consists of
two transistors,represented as a resistor and a switch,
connected to a fixed output load capacitance and
aconstant voltage source, as shown in Figure 2.1.
Dynamic energy is due to the charging and
discharging of the load capacitance. If the output
node is originally at ground and assuming that it
swings full rail, then an amount of energy equal to
CV? is drawn from the voltage source on a low to
high transition. Of this amount, 1/2CV? is dissipated
in the ptransistor to charge the load capacitance and
1/2CV3s stored in the capacitor itself. The stored
energy is dissipated in the n-transistor to discharge
the load. Thus 1/2CV2is dissipated on each transition.
The circuit only dissipates dynamic energy when it is
active or switching. If the output node remains at a
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fixed voltage level, then no energy is dissipated. Most
nodes in CMOS circuits transition only infrequently;
therefore the energy per cycle is usually written as,

B ncv?
2

wheren is the number of transitions during the period
of interest. If the circuit is synchronous and clocked
at a frequency f then the average power can be written
as,

P = aCV?f

where a is the probability of a transition at the output
node divided by 2. If a node transitions every cycle
then a=0.5.

Static energy is due to resistive paths between the
supply and ground. The two main sources of static
energy are analog or analog-like circuits which
require constant current sources, and leakage current.
Although there is some leakage current through the
reverse biased diode between the source/drain and the
bulk, the more important component is leakage
through the channel when the transistor is nominally
off [7].

Low-Power Metrics

When optimizing a design for low power it is
necessary to have a metric that can be used to
compare different alternatives. The most obvious
choice is power, measured in watts. Power is the rate
of energy use, or P=dE/dT. A more useful definition,
however, is average power, or the energy spent to
perform a particular operation divided by the time
taken to perform the operation Pag=Eqp/Tp. HOW to
define the operation of interest is arbitrary and
depends on what is being compared. In the case of a
processor, it could be the energy to run a benchmark
to completion or the energy to execute an
instruction—as long as all processors compared
execute the same instructions.

Power is important for two reasons. The first is that it
determines what kind of package can be used for the
chip. For example, a small plastic package, the
cheapest form of packaging, can only dissipate a few
watts. A processor which dissipates more than that
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will have to be sold in a more expensive package.
The second reason power is important isbecause it
limits how long the system battery will last. But
power as a metric of “goodness” of low-power
designs has some drawbacks. The most important
drawback is that power is proportional to the
operation rate, so one can reduce the power by
slowing down the system. In CMOS circuits this is
very easy to do, one simply reduces the clock
frequency.

Low-Power Design Techniques

From below Equation one simple way to reduce the
energy per operation is to lower the power-supply
voltage. However, since both capacitance and
threshold voltage areconstant, the speed of the basic
gates will also decrease with this voltage scaling. The
delay of a CMOS gate can be modeled as the time
required to discharge the output capacitance by the
transistor current, Tg = CV/I. Using the current model
presented by [10] this gives,
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where a is the velocity saturation coefficient and K is
a technology specific constant. When transistors are
not velocity saturated 0=2.0 and the equation reduces
to the quadratic model for transistor current. As
transistors become more velocity
decreases towards one. For typical
technologies a=1.3-1.5.

saturated o
0.25um

1. PROPOSED ARCHITECTURE

To enhance the signal reliability in communication
system the signal needs to be encoded before
transmission. But FMO and Manchester encoding
reduces the performance of the VLSI architecture to
maintain diversity in encoding. To overcome this
problem the architecture is optimized using Similarity
Oriented Logic Simplification Schemetechnique in the
previous researches, and now further optimizing in
this paper using modified Similarity Oriented Logic
Simplification ~ Schemetechnique. The  modified
architecture of the system significantlyreduce the
power utilization and speed up the calculation as
circuit works on higher frequency.

T, =K —( V)
V Vth X
N _|[=] =
* . = - > =Y - —

Oz | do U2 .“-7\’|” AP B R i'l' == RipZe
Design +08 X c'} ITiming Summary: P

| View: @ Implementation HE simulation e

& — ﬁi't = — i Speed Grade: -4

E Hierarchy i ||
HIEJ "aﬂ manchester Minimum period: 3.886ns (Maximum Freguency: 257.334MHz)
— | = E3 xa3s200a-4ftg256 Minimum input arrival time before clock: 4.547Tns
iy “. MR snncale - Bahasinral fancale sdadl = Maximum output reguired time after clock: 11.240ns

] 1 3 - ) -
¥ Maximuom combinational path delay: No path found
Mo Processes Runining

: c) 2 Timing Detail:

{: Processes: topsols - Behaviorad | | TTTTmmToomoooo

1: z Design Summary/Reports R11 wvalues displayed in manoseconds (ns)
—| ™ Design Utilities
I?t User Constraints L R R j
o= iming constraint: Default period analysis for oc c

I t t: Default d 1 I Clock 'clk'

= P28, Synthesize - XST
View RTL Schematic

View Technology Schematic

Clock period: 2.814ns (frequency: 355.413MHz)
Total number of paths / destination porta: 1 / 1

P2 Check Syntax

& [}O Translate
3 T2\ Map
= PRC) Place & Route
£ {}O Generate Post-Place 8 Route Static Timing
@] Anzlyze Timing / Floorplan Design (PlanAh...

PF)  Generate Post-Synthesis Simulation Model Deéa.y: ]
= 0.4y Implement Design ource:
Destination:

Source Clock:
Destination Clock: clk rising

Data Path: 1lo0/ke3/qg to 1loO/ke3/g

2.814n= (Levels of Logic = 1)
11lo00/ke3/q (FF)

1lo0/ke3/qg (FF)

clk rising

Configure Target Device
€% Analyze Design Using ChipScope

View/Edit Routed Design (FPGA Editor) cer1:s ) . DGTE o Bl’e': foeieal S
Analyze Power Distribution (XPower Analyz.. slliin->out anout elay elay ogica ame (Net Name)
Generate Text Power Report FDC:C 122 0.591 1.323 1lo0/ke3/ 1lo0/ke3/
Generate Post-Place & Route Simulation M... >R =< ) e ° =3/q (L1o =3/a)
LUT4:I2->0 1 0.648 0.000 1lo0/fmmancpl (1lo0/fmman
E3 Generate [BIS Model DC:D 0.252 1100/ke3/
3 Back-annotate Pin Locations ) reTe ° ==ra
f2  Generate Programming File .
Total 2.814n= (1.491n=s logic, 1.323ns route)

(53.0% logic, 47.0% route)

] 1

Timing constraint: Default period amalysis for Clock 'ka/Jchlk_DJtll'
Clock period: 3.886ns (frequency: 257.334MHz)

Trtnl cesmline AF mmtha f Adansinardan mmeens

~a i £

+

|@ Start | B3 Design |lqj Files ||E Libraries |

@ 1SE Design Suite InfoCenter d

topsols.syr B |

Fig.3.1. User Interfaceof XILINX ISE

WwWw.ijspr.com

IJSPR | 248



INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (1JSPR) ISSN: 2349-4689
Volume-24, Number - 05, 2016

{ﬂX\'Iim:XPowerAna\yzer-topsols‘ncd-HabIeView] @ il 15 =
) Fle Edt View Took Hep L&
@70
Repart Navigator X |4 B Co E F G H | K L N N
View : Onfhp Power(V) Used  Avalabe Uizon(t) B Suply Sunmay  Todl  Dynamic  Quiescent
= 1IuE qu‘mlga Spanan 0,004 14 — = Source  Vokage  Cument (A) Cument (8) Cumert (A)
Defaut Activty Rates P T 7 1200 001 004 0007
= umnay o256 w3y E : 250 ooy oo 00y
Corfdence vl Adoroive [o] 00 1% 3 250 oow] oo oo
- Details Twied  [of 0.017
72 By ety 4 \ 002 Tod  Dyamic  Quiescert
/] By Clock Domzin - Supply Power (W) 0021 0004 007
= ] By Resource Type Environment Fffective TJA Max Ambient Junction Temp
Logic Themal Fropeiies — CAW)  0) 0
- Signals
Data
=} Control
Clock Enable
Gt /Fleset + | | Characterization
PRODUCTION  v1.1,06-2608
Color Source
[ ] Edinded
[ ] Defat
[ ] Coleuatsd
The Power Analysis is up to date.
Views &) Table View

Fig.3.2. User Interface of X Power Analyzer

topsols:1

topsols

solsfmmanc Delay_Buffer_pro

topsols

topsols

Fig.3.3. Top Module of Proposed Architecture (SOLS FM/Manchester and Delay Buffer)

Synthesis Outcomes

WwWw.ijspr.com IUSPR | 249



INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (1JSPR) ISSN: 2349-4689

Volume-24, Number - 05, 2016

Timing Detail:

All values displayed in nanoseconds (ns)

Timing constraint: Default period analysis for Clock 'clk’
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Fig.3.4. Frequency of the proposed architecture355.413MHz
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Fig.3.5 Power Consumption of Proposed Architecture 21mwW

Table 1: Comparison of Parameters

System Device Power Frequenc
y Utilization | Consumption q y
Proposed 301.445
System Spartan 3 21mw MHz
Bxisting | g atan2 | 2830mw | 296 MHz
System
Improvements 25.7% 20.07%

IV. CONCLUSION AND FUTURE SCOPE

The proposed system is analyzed and synthesized in
the XILINX which shows different outcomes of the
architecture tested. The proposed architecture is
optimized to speed up the system and consume less
power than the previous system. The frequency and
power consumption is better than the previous system
which is explained in the Table 1 in previous section
of the paper. Here the proposed system has 20.07%
improvements and 25.7% improvements in frequency
and power respectively.
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