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Abstract— A DC-to-DC converter converts a source of direct currer

(DC) from one voltage level to another. It is alass of power

converter. Most of the time this is a straight foward challenge fol
the electronic designer.Running wires or replacig batteries are
impractical. So enter energy harvesting. Integrating energy
harvesting photodiodes with logic and exploiting o-die interconnec
capacitance for energy storage will modify new,ltraminiaturized

wireless system: Unlike CMOS imager pixels. the planned
photodiode styles utilize pdiffusion fingers and are enforced in a
exceedingly standard logic method. Diffractive stage capacitor:
was designed in an exceedingly CMOS logic methodh@& diffractive
effects is exploited to extend the photodiodes wittwitched-capacitor
DC-DC converters were examined, with measurements inchiting &
five hundredth reduction within the output voltageripple owing to
the diffractive storage capacitance. Measurementhow a rise ir
power generation for the newer CMOS technology, buat the value

of reduced output voltage.A photodiode is a seoonductor device

MOS). The words "complemente-symmetry" refer to the fact that 1

typical
symmetrical

digital design style with CMOS uses cdempentary an
pairs of p-type and n-type metal exéemiconductor
field effect transistors (MOSFETS) for logic furaris. Two importat
characteristics of CMOS devices are high noiseumity and lov
static power consumption. Since one transistéh@fair is alway
off, the series combination draws significant poally momentaril
Counsetly, CMOS

devices do not produce as much waste heat asfoties of logic, for

during switching between on and off states.

example transistor—transistor logic (TTL) or NE@gic, which
normally have some standing current even when manging state.

CMOS also allows a high density of logic functia@rsa chip. It was
primarily for this reason that CMOS became the msstd technolog

to be implemented in VLSI chips.

The phrase "metal-oxidsemiconductor" is a reference to
physical structure of certain field-effect transis, having a metal

that converts light into current. A small current is also produced gate electrode placed on top of an oxide insulatbich in turn is on

when no light is present. In our proposed worlwe developed th
Converter design which provides highly boosted outgt result.The

complexity is also reduced than our previous worl

Intex Terms— Complementary metal-oxide—semiconductor,DC-to-DC

converter,MPPT,Bio-Medical Devices

|. INTRODUCTION

CMOS isa technology for constructing integrat&duits. CMO¢
technology is used in microprocessors, microcolars| static RAV
and other digital logic circuits. CMOS technoldgylso used f
several analog circuits such as image sensors (EM&nsor), da
converters, and highly integrated transceivers foany types (
CMOS

complementary-symmetry metal-oxidesemiconductc  (or

communicatior is alsc sometime referrec to as

C0445

top of a semiconductor material. Aluminium was onsed but now
thematerial is polysilicon. Other metal gates have enadomebac
with the advent of higl-dielectric materials in the CMOS proct
as announced by IBM and Intel for the 45 nanemetode an
beyond. "CMOS" refers to both a particular style@imfital circuitry
design and the family of processes used to impléthan circuitry
on integrated circuits (chips). CMOS circuitry disgtes less power
than logic families with resistive loads. Sinbest advantage has
increased and grown more important, CMOS procemsgvariants
have come to dominate, thus the vast majority oleno integrated
circuit manufacturing is on CMOS processes. CMO8udis use
combination of p-type and n-type metal-oxide—sentcwtor field
effect transistors (MOSFETSs) toimplement loggtes and oth
digital circuits. Although CMOS logic can be impiented wit

discrete devices for demonstrations, commercial G\yw@bduts are
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integrated circuits composed of up to billionsrafsistors of bot

types, on a rectangular piece of silicon of betwt@mand 400 mfn

ym
\..i“l

II"

Fig. 1 Basic Block Diagram of CMOS Inverter
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Fig.2 Design View of Proposed System

CMOS circuits are constructed in such a way thi&®MOS
transistors must have either an input from theagatsource or from
another PMOS transistor. Similarly, all NMOS tratsis must hay
either an input from ground or from another NMGO&hsistor. The
composition of a PMOS transistor creates low raaist between i

source and drain contacts when a low gate volsgeplied and hic

resistance when a high gate voltage is appliedth@mther hand, th(]-,I46

composition of an NMOS transistor creates highstasice betwet
source and drain when a low gate voltage is iegpind lov
resistance when a high gate voltage is applied. GM&omplishes
current reductic by complementing every nMOSFEWwith a
PMOSFET and connecting both gates and both dtegether. /
high voltage on the gates will cause the nMOSFEJormduct and
the pMOSFET to not conduct while a low voltage loa gates caus
the reverse. This arrangement greatly reducewepoonsumption
anc heat generation. However, during the switchingetbotl
MOSFETs conduct briefly as the gate voltage goas fone state
another. This induces a brief spike in power sconption an
becomes serious issue at high frequenc

The image onthe right shows what happens wahdnputis
connected to both a PMOS transistor (top of diag@ml an NMO
transistor (bottom of diagram). When the voltagepiit A is low,
the NMOS transistor's channel is in a high resistsstate. This
limits the current that can flow from Q to groundhe PMO:
transistor's channel is in a low resistance statlerauch more curre
can flow from the supply to the output. Becauseresistanc
between the supply voltage and Q is low, the veltgpp betwee
the supply voltage and Q due to a current drawm f§pis small. Th
output therefore registers a high voltage.On themband, when the
voltage of input A is high, the PMOS tisistor is in an OFF (hi¢
resistance) state soit would limit the curreffdwing from the
positive supply to the output, while the NMOS tiiat is in an OI
(low resistance) state, allowing the output frdmain to ground.
Because the resistance between Q and ground isHewpltage drc
due to a current drawn into Q placing Q above gdasrsmall. This

low drop results in the output registering a lovitage

In short, the outputs of the PMOS and NMOS fsioss ae
complementary such that when the input is lowaingut is high,
and when the input is high, the output is loBecause of this
behaviour of input and output, the CMOS cirguibutput is tF
inverse of the input.The power supplies for CM&@& called Yo
and Vss, or Vcc and Ground(GND) depending on the manufacturer.
Vpp and Vss are carryovers from conventional MOS circuitd
stand for the drain and source supplies. Thesetapply directly t
CMOS since both supplies are really source supph cc anc
Ground are carryovers from TTL logic and that eoclature has

been retained with the introduction of the 54C/Ti#h€ of CMOS
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More complex logic functions such as those invajitND and OF
gates require manipulating the paths between gatepresent tt
logic. When a path consists of 1 transistors in series, both
transistors must have low resistance to the qooreging supply
voltage, modelling an AND. When a path consistswaf transistors
in parallel, either one or both of the transistomust have lo
resistance to connect the supply voltage to theutumodelling an
OR.Shown on the rightis a circuit diagram of ANND gate in
CMOS logic. If both of the A and B inputs are higen both the
NMOS transistors (bottom half of the diagram) widinduct, neithe
of the PMOS transistors (top half) will conductdaa conductive
path will be established between the outputVs: (ground), bringin
the output low.

If both of the A and B inputs are low, then neitbéthe NMO<
transistors will conduct, while both of the PM®8&nsistors will
conduct, establishing a conductive path betweentigut andvV  q¢
(voltage source), bringing the output high. Iheit of the A or B
inputs is low, one of the NMOS transistors will mohduct, one «
the PMOS transistors will, and a conductive pathlvé establishe
between the output anths (voltage source), bringing the output h
As the only configuration of the two inputs thagults in a loy
output is when both are high, this circuit inplents a NAND (NO'
AND) logic gate

An advantage of CMOS over NMOS is that both lowhigh anc
high-to-low output transitions are fast since the-up transistor
have low resistance when switched on, unlike thd Iesistors in
NMOS logic. In addition, the output signal swings full voltage
between the low and high rails. This strong, ma@arly symmetric

response also makes CMOS more resistant to

II. DC TO DC CONVERTEI

DC to DC converters are important in portablectronic device
such as cellular phones and laptop computerghvere supplie
with power from batteries primarily. Such elecimdevices often
contair several sulwircuits, eac with its owr voltage level
requirement different from that supplied by thetégt or an external
supply (sometimes higher or lower tt the supply voltage).
Additionally, the battery voltage declines as istored energy is

drained. Switched DC to DC converters offer a méttwincreas 147

voltage from a partially lowered battery voltagerégby saving spa
instead of using multiple batteries to accomplish same thing.Ma

DC tc DC converters al¢ regulate the output voltage. Sot
exceptions include higbfficiency LED power sources, which ai

kind of DC to DC converter that regulates tiearrent through the
LEDs, and simple charge pumps which double apletthe outpt

voltage.

A. Linear

Linear regulators can only output at lower voltafyesn the inpu
They are very inefficient when the voltage drofaige and tr
current is high as they dissipate heat equdlégroduct of tk
output current and the voltage drop; consequehdly are not
normally used for

large-drop high-current applications.The

inefficiency waste energy anc require: higherratec anc
consequently more expensive amakrger components. The heat
dissipated by high-power supplies is a probleritsielf and it must k

removed from the circuitry to prevent unacceptabheperature rise

Linear regulators are practical ifthe curreistlow, the powe
dissipated being small, although it may still Harge fraction of th
total power consume. They are often used as part of asil
regulated power supply for higher currents: a figinser generates
voltage which, when rectified, is a little highbah that needed
bias the linear regulator. The linear regulatthops the exce
voltage, reducing hurgenerating ripple current and providir
constant output voltage independent of normatflations of th
unregulated input voltage from the transformer/fipeidectifier circui

and of the load currel

Linear regulators areexpensive, reliable if good heat sinks
used and much simpler than switching regulatorspaks of a powe
supply they may require a transformer, whichigéa for a give
power level than that required by a sw-mode power suppl
Linear regulators can provide a very low-noise attpltage, and
are very suitable for powering noise-sensitive fmower analog and
radio frequency circuits. A popular design applos to use ¢
LDO, Low Drop-out Regulator, that provides a logadint of load'

DC supply to a low power circuit.
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B. Switche-mode conversic

Electronic switch-mode DC to DC converters cahvene DC
voltage level to another, by storing the input gge¢emporarily an

then releasing that energy to the output at ffardnt voltage. The
storagr may be in either magnetic fieldstorage components
(inductors transformers) or electi field storage components

(capacitors

This conversion method is more power efficientdnf75% to 98%
than linear voltage regulation (which dissipatesamted power ¢
heat). This efficiency is beneficial to increasthg running time ¢
battery operated devic

The efficiency has increased since the late 198@galthe use
power FETSs, which are able to switch at high diextpy mor
efficiently than power bipolar transistors, whicttir more switching
losses and requirea more complicated drive circuitAnothel
important innovation in D-DC converters is the use of synchror
rectification replacing the flywheel diode with avper FET with lov

"on resistance", thereby reducing switching lo:

Before the wide availability of power semicondustdow power
DC tc DC converters «this family consiste of ar electrc-
mechanical vibrator followed by a voltage stgptransformer anc
vacuum tube or semiconductor rectifier or sypobus rectifie

contacts on the vibrator.

Most AC-to-DC converters are designed to mowegro in only
one direction, from the input to the output. Howgad switching
regulator topologies can be made bi-directidayaleplacing all

diodes with indepeatently controlled active rectificatic

A bi-directional converter can move power in eitheection

which is useful in applications requiring regenerativ
braking.Drawback of switchin¢ converter include complexity,
electronic noise (EMI / RFI) and to some extent cakhough this
has come down with advances in chip design.DO@oeonverter
are now available as integrated circuits needingmal additione
components. They are also available as a comipyted circuit

component, ready for use within an electronic akde

148

C. Magnetic

In these DC-td@C converters, energy is periodically stored intd
released from a magnetic field in an inductor atransformel
typically in the range from 300 kHz to 10 MHz. Bgjasting the duty
cycle of the charging voltage (that is, the rafi@/off time), th
amount of power transferred can be controlledidllg, this is
applied to control the output voltage, though it couddapplied t
control the input current, the output current, @main a constant
power. Transformer-based converters may providatiso between
the input and the output. In general, the term "BOC converter"
refers to one of these switching converters. &laguits are the

heart of a switche-mode power suppl

D. Digital signal processor

A digital signal processor (DSP) is a specializédraprocessor (or
a SIP block), with its architecture optimized fbetoperational nee
of digital signal processing.The goal of DSPs isally to measur:
filter and/or compress continuous readrld analog signals. Mc
general-purpose microprocessors can alsecue digital sign
processing algorithms successfully, but dedicat8@®usually have
better power efficiency thus they are more slgtabportabl:
devices such as mobile phones because of pawasumption
constraints. DSPs often use special memory ar¢hitesthat are able

to fetch multiple data and/or instructions at thme time

lll. MPPT ( Maximum power point trackin

Maximum power point tracking (MPPT) is ateajue that gri
connected inuwers, solar battery chargers and similar devicest(
get the maximum possible power from one or nphr@tovoltai
devices, typically solar panethough optical power transmiss

systems can benefit from similar technology.

Solar cells have a complex relationship betwedsr sarradiation,
temperature and total resistance that produaesionlinear outpt
efficiency which can be analyzed based on the iiwe. It is the
purpose of the MPPT system to sample the o of the cells an
apply the proper resistance (load) to obtain marinpewer for an
condition

giver environmental MPPT device: are typically

integrated into an electric power converter systieat provides



International Journal of Emerging Technology in Conputer Science & Electronics (IJETCSE)

ISSN: 0976-1353/0lume 12 Issue 2 -JANUARY 2015.

voltage or current conversion, filtering, andulegion for driving

various loads, including power grids, batteriesnators.

IV. EXPERIMENTAL RESULT¢

The proposed design performs for Stgpprocess, this refers
produce the increased result than given input.0@-DC circui
design converts the given source into process@ndesult it
converts again the DC form as output. The Outpint Boosted forr
for Step-up process. This design modifies the dirlements such
capacitance and resistance. And also the nodesarseshnection

are redesigned for reduced comple:

A.Tanne

Tanner EDA provides of a complete line_of softwsmitionsfor
the design, layout ai
(A/MS) ICs and MEMS. Customer are creatingbreakthroug

verification of analog ar  mixec-signa
applications in areas such as power managenisptags and
imaging, automotive, consumer electronics, lifesces, and RF
devices. A low learning curve, high interoperabjliand a powerful
user interface improve design team productivitg enable a lo
total cost of ownership (TCO). Capability and penfiance are
matched by low support requirements and high sumamability as
well as an ecosystem of partners that bring advhoapabilities t
A/MS designs. The company has shipped over 33j66Ades of it

software to more than 5,000 customers in 67 ccestri
B. T-Spice: Analog Simulatic

T-Spice is a complete design cap and simulation solution th
provides accuracy and convergence with mapketen reliability
To transform your ideas into designs, you mustide @ simulate
large circuits quickly and with a high degree af@acy. That mea
you need a simulation tool that offers fast runesmintegrates with
your other design tools, and is compatible withuistdy standards. -
transform your ideas into designs, you must be béemulate large
circuits quickly and with a high degree of accuralliyatmeans yo
need a simulation tool that offers fast run timetegrates with yot
other design tools, and is compatible with industandards.T-Spice
offers HSPICE® and PSpice® compatible syntaxsamports th
latest industry models, including PSP, BSIM3BSIM4.6, BSIM

MEXTRAM models to allow easy integration of legadgsigns ar
foundry models.TSpice lets you precisely characterize circuit
behavior using virtual data measurements, MontéoGamalysis, and
parameter sweeping.For greater efficiency and potbdty, T-Spice
puts you in control over your simulation procesthvein easy-tarse
graphical interface anc a faster, more intuitive design
environment.Wit key features such as multi-threading support,
automatic selectior of advanced convergence algorithmanc
command for easy what-if simulations with net tktinges, T-Spice
saves you time and money during the simulation @loéyour design
flow.Additional T-Spice Engine licenses can boost your innovi
and experimentation capability with greater sirtiatacapacity
Perform simultaneous runs and increase simulatinftime by

adding up to ten (10) more engir

C. SEdit: Schematic Captu

Tightly integrated with Tanner EDA's T-Spice siation, L-Edit
layout editor, and HiPer verification tools, 8 givesyou the
power you need to handle your most complex fult@msIC desig
capture. Its efficient design capture processegirates easily wi
third-party tools and legacy data. S-Edit enablgsu to explore
desigr choices an provides ar eas-to-use view into the
consequences of those choi

S-Edit's tight integration with SPICE simulationaadls viewing
operating point results directly on the schemaitid performing
waveform cros-probing to view node voltages and device tern
currents or chargesBdit imports schematics via Open Access
via EDIF from third party tools, including Cadenééentor, Lakel
ORCAD and ViewDraw with automatic conversion dfiematic
anc properties for seamlesmtegratior of legacy data.Sedit's
schematic design checks enables you to check yaesign fo
common errors such as undriven nets, unconneatsd pnd nets
driven by multiple outputs so you can catch ersamy befor

running simulations.

D. W-Edit: Waveform Viewing & Analysis

The W-Edit waveform analysis tool is a comprehemsiewer for

displaying, comparinganc analyzin¢ simulatior results. W-Edit

SOl 4.0, EKV 2.6, MOS 9, PSP, RPI a-Si & P@yTFT, VBIC, ani 149 provides an intuitive multiple-window, multiplehart interface f
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[4] A. Kansal and

eas' viewing of waveforms ar date¢ in highly configurabl
formats.W-Edit is dynamically linked to T-Spice aBdEdit with ¢
run-time update feature that displays simulaticults as they are
being generated and allows waveform cnogsbing directly in th

schematic editor for faster design cycles.Focuar@hoptimize your

design with W-Edit's advance features suc as automatically

calculating and displaying FFT results in a varigftformats
including dB or linear magnitude, wrapped or unvgegh phase, ai
real or imaginary parts.\VEdit allows creation of new traces base:
mathematical expressions of other traces for achcaoalysis ar

easy comparison with measured data.

V. CONCLUSION

In this paper,existing design of energy harvestinggudiode witt
Stef-up process.In this proposed design of energyrniserd fron
input to boosted output form. We are using DC-D@wester for this
converting the circuit. An diffractive storage cajtance is proposed
for the purpose of efficiency in the energy coni@rsThe form o
the light is diffracted by a grating and dependstenstructure of tt
elements,the number of elements is present. Thgrdesbased on
CMOS design methodology.Fully focused on reductibpower an
reduced the circuit delay.The overall parametarg achieved tt
better performance of the existing designs.Tk&gh is held ¢
CMOS design methodology and we have used Tanner &Bstor

13.0 as simulation tool to show the performance analysis
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