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Abstract- In recent years all portable electronic devicesogrerating at low dc power supply. Most of the DC-
DC converters such as IC regulators, SMPS, chopperused to supply these devices. But they have the
limitation that they work at switching frequencylynThis paper is for portable electronic devicdsich need
high switching frequencies. In this paper we aragipower supply, PIC16F877A microcontroller, MOSFE
IRF250, opt coupler, capacitors and inductors. Miontroller is used for providing gate signal te MOSFET
switch .MOSFET switch plays a main role here thabnverts high voltage DC into lower level asstatdawith
capacitors and inductors. Opto coupler providestetal isolation between main circuit board toveri circuit.

The current stress is lower than that of traditiarmnverter. The voltage across all semiconducewiags can

be regulated by adjusting the turn ratio of the pted inductors, the switching losses can be mingchiz
Additionally, a high step down conversion ratio calso be obtained. The performance of the proposed
converter is confirmed by the experimental resoftprototype converters with 48V input and 24V agpait of

this buck converter drive.

Index Terms- Bridge rectifiers, Microcontroller (PIC16F877A), MBBPET switch, capacitor, Opto-coupler.
comprise of those converters which obeys the
1 INTRODUCTION traditional switching phenomenon. While the switch
This project presents a design of Buck convertén wi
constant DC output for DC drive battery charging

applications.This buck converter consists of powerls turned ON, the voltage across the switch tends t
MOSFET (IRF 840), diodes, ferrite core inductorglecrease and the current across the switch tends to
and capacitors. In dual battery structure estadish increase. This may results in some switching losses
vehicles, the bidirectional dc—dc converter proseedhlike to turning ON, when the switch is turned OFF,
merit of this technique three-to-five paralleledcku the current through the switch tends to decrease an
legs are used for persistent dc output. This paptre voltage across its terminals tends to incretisis.
proposes a much higher number of phases in paralteb results in switching losses. There are many
together with digital control in this circuit foruok converter topologies of these traditional hard
drive. This approach opens new possibilities sincgwitching converters of which we discuss mainlyefiv
changes in the technology are possible. In thisk budypes of converters:

drive two 1000-W prototypes have been designetl). Buck Converter

using surface mount technology devices (SO-8). Boost Converter

transistors). An important feature of this proposed). Buck — Boost Converter

buck drive is that due to the accuracy of the dlgit 4). Cuk Converter

device [field-programmable gate array (FPGA)] use8). SEPIC Converter

here; current loops in this circuit have been

eliminated, and also greatly simplifying the

implementation of the control stage of this prombse

converter drive. ,—Klj_

2. DC-DC CONVERTERS s

Vs —— DA R-fz‘ ]—
2.1. Converter topologies =

DC to DC converter is a circuit which converts a DC
voltage from one level of input to another level as
output using power electronic switch. It is a class

power converter circuit. Hard Switching converters
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2.2. Buck converter (1) Buck

Buck Converter is also known as Step-down(z) Boost

Converter. When the MOSFET switch is ON, then the(®) BUCK'?OOSt .
) o The term "DC to DC converter" almost always refers
Fig.1. Schematic Diagram of Buck Converter

) . to one of these switching converters. SwitchingtoC
Voltage across the load is Vs. The current passingc converters are available in a wide variety gfuin
through the load is similar as shown in the diagram and fixed or adjustable output voltages. DC to DC
When the MOSFET switch is turned off, ti&irrent  converters are now available as integrated circuits
through the load is in the same direction as mastio needing minimal extra components to build a
but the voltage across the load is zero. The pisver complete converter. DC to DC converters are also
Flowing from source to load. The average VO|tag@vailable as complete hybrid circuits, ready foe us

across the load is less than the source voltagehwh \évét:\'/grtgg tglz(:tg)cr:”?/oﬁggg:eby -[Jrs"iigAaC dizl:j%plgridIZe
is determined by the duty cycle of the pulse predid rectifier circuit. Here we can use the electrolytic

to the MOSFET switch. The inductor is used tQapacitor which provides the filter operation. The
smoothen the load current and make it a DC curreBlitput obtained from the rectifier unit having some
and the capacitor is used to reduce the ripplahef harmonic contents, so as to provide the filterwtrc
output voltage and supply a steady output voltaige d his filter circuit is used to minimize the harmosi

the buck converter drive.
3.3. Proposed converter system

3. EXISTING CONVERTER SYSTEM DC to DC converters are widely used in regulated

switch mode DC applications and in DC motor drive
3.1. Switched mode conversion applications. Moreover the input to these converigr
an unregulated voltage DC Voltage, which is obtaine

. . by rectifying the line voltage and therefore
Electronic switch-mode DC to DC converters are . . .
X fluctuations, occurs due to changes in the lineags
available to convert one DC voltage level to anothe ' 9

level tout. Th Uit ke t magnitude. Switch mode, DC-DC converters are used
ev_? hag ou %u. ese CII’CU: Sy C/Jery ”a' g Othato convert the unregulated DC Input into controlled
switched -mode power supply, Usually do I€nhc o 5 gesired voltage levelt is a converter in

_codnvetrsmn tby af\pplym% a DC .Vgltigf across laQ/vhich the output voltage is less than the inputags.
Inductor or transtormer for a period ot ime (usya It is like a step-down converter. In Fig 4.1 Va<.Vs
he circuit diagram of Buck Converter using a power

to flow through it and store energy magneticallyd a BJT is as follows -

then switching off this voltage and causing theesdo

energy to be transferred to theltage output in a a i, 1

controlled manner. By adjusting the mosfet switch _ ,_;_\ » s +
on/off time ratio, the output voltage can be retpda - T i T
even as the current demand changes. This conversio N 7N D= Ie L
method is high efficient (often 80% to 95%) than N | i o5 U LOAD v,
linear voltage conversion which must dissipate —

unwanted power in the circuit. This efficiency is

beneficial to increasing the running time of batter -

operated system devices. The main drawback tc ~ - ¥
switching converters is the electronic noise geteera

at high frequencies, which must be filtered by gsin Fig.2. Circuit Diagram of Buck Converter

proper filter circuit.
4. PROPOSED BUCK CONVERTER

3.2. Chopper It is seen from the above equation the magnetic

Chopper is also a DC to DC converter which convert§N€rgy storage requirements when two interleaved
fixed DC voltage into variable DC voltage. Theseconverters are employed is 50% for the single buck

types of circuits are mainly used in traction plEgo converter. Fig shows the circuit configu_rati(_)n_bét
Like that of other converters chopper also usegropose_d buck converter. The structure is S|mdaa'_[
thyristors as a switch to convert fixed DC intoconventional buck converter except two active
variable DC voltages. But it requires many_swnches in series and a _coupllng ca_pamto_r employe
computing components. The control is so complex. It the power path. Referring to the simulation ofp
also operates at limited switching frequencies onlylt can be seen that switch@d andQ2 are driven with
To avoid this instability following converters are the phase shift angle of 180n order to illustrate the

classified into
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operation of the proposed converter, some

assumptions are made as follows:

1) The output capacitor (J range should be more iy

enough to be considered ag V , 1

2) The two inductor&, andL, in this circuit are used | =

with the same inductande i 0

3) All power semiconductors in this circuit areadie |

4) The circuit capacito€g for coupling in this buck i
)

drive circuitis large enough to be considered as V

Cow G | !

Dy Dy e ul'.lf i b

T ]

) : l SR T3}

D, Fig.4. Mode 1 operation of proposed BC

VLI ZVS_V.:&: _Vu
VLE = _Vu

E

Fig.3. Two Phase Buck Converter without Inductor V.
Coupling Q2=V;

4.1. Modes of operation
Mode 1 operation of BC: Mode 2 or mode 4 operation of BC:

Mode 1 begins when Q1 is turned ON. Then theviode 2 begins when Q1 is turned OFFhen the
current of L1 (iL1) flows through Q1, Cb and L1 andcurrent of L1(iL1) and L2(iL2)freewheels through
the voltage of the coupling capacitor Vcb is chdrge diode D1 and D2 respectively. Both VL1 and VL2
The current of b (iL2) freewheels through D2. pecome the negative VO. And hence iL1 and 2 iL2
During model the voltage across L1 (VL1) is thgyradually decrease. During this mode the voltage
difference of the input voltage Vs. The voltageoasr across the switch Q1 (VQ1) is equal to the diffeeen

the circuit capacitor Vcb, and the voltage at otitpwbf source VSand linking capacitor voltage Vcb. And
Vo, and its level is positive. Hence, the currdnt i vQ2 becomes Vcb.

increases linearly from the initial value. The agjiée VeV, V.
across k(VL,) is the negative output voltage. Li="L2=-"0
Hence,il, decreases linearljrom the initial value. Vv V.—V
The voltage across ¥Q2) becomes the input Q1="s ch
voltage and the voltage across D1(VD1) the
difference of Vs and Vcb. chz:Vcb

' o [

& B

V. f

Fig.5. Mode 2&4 operation of proposed BC
Mode 3operation of BC:
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Mode3 begins when Q2 is turned ON. Then The

current of L1(iL1) freewheelghrough D1 and the Fig.7. proposed converter Circuit Mat lab model
current of L2(iL2) flows through D1,CB,Q2 and
L2.Thus the Vcb is discharged. During this mode51 | q of
VL2 is equal to the difference of Vcb and Vo amal it~ ™ hput and output waveforms
level is positive. Here iL2 increases lineadgd iL2

decreases linearly. Hence the VL1 is the negatwe V ]
Vie. = -1, :
Vi=Veo-Ve *
VQ].: Vs - Vcb |
Voz=Vep

i i ]
-r' -

& &
¥ N EI L st 3R -
Ao Ko ]

Fig.8. Input & Output Waveform
Fig.6. Mode 3 operation of proposed IBC d

5. SIMULATION RESULTS 5.2. Output across switches

MATLAB provides an intuitive language and flexible
environment for technical computations which
integrates mathematical computing visualizatiorsoo}!
for data analysis and development of algorithms ar
applications. This program system currently featurel
more mathematical, statistical and engineerin}
functions. Its open architecture and companiof
products allow users to explore, develop, share af|
modify data sets, algorithms and custom tools,ethef:
by achieving a fairly fast updating, improving angy
expanding of MATLAB environment.
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Fig.9. Output waveform across the switches
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6. CONCLUSION

The high efficiency buck converter is designed &nd (8]
simulated in MATLAB Simulink environment to
know the characteristics of the converter. Morepver
the comparative study is made between conventional
DC to DC converters and the proposed Buc 1
Converter in terms of efficiency improvement; as
result, the overall system is highly portable angdtc
effective.
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