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Abstract- In recent years all portable electronic devices are operating at low dc power supply. Most of the DC-
DC converters such as IC regulators, SMPS, chopper are used to supply these devices. But they have the 
limitation that they work at switching frequency only. This paper is for portable electronic devices which need 
high switching frequencies. In this paper we are using power supply, PIC16F877A microcontroller, MOSFET 
IRF250, opt coupler, capacitors and inductors. Microcontroller is used for providing gate signal to the MOSFET 
switch .MOSFET switch plays a main role here that it converts high voltage DC into lower level associated with 
capacitors and inductors. Opto coupler provides electrical isolation between main circuit board to driver circuit. 
The current stress is lower than that of traditional converter. The voltage across all semiconductor devices can 
be regulated by adjusting the turn ratio of the coupled inductors, the switching losses can be minimized. 
Additionally, a high step down conversion ratio can also be obtained. The performance of the proposed 
converter is confirmed by the experimental results of prototype converters with 48V input and 24V as output of 
this buck converter drive.   
 

Index Terms- Bridge rectifiers, Microcontroller (PIC16F877A), MOSFET switch, capacitor, Opto-coupler. 

 
 

1. INTRODUCTION 

This project presents a design of Buck converter with 
constant DC output for DC drive battery charging 
applications. This buck converter consists of power 
MOSFET (IRF 840), diodes, ferrite core inductors 
and capacitors. In dual battery structure established 
vehicles, the bidirectional dc–dc converter proceeds 
merit of this technique three-to-five paralleled buck 
legs are used for persistent dc output. This paper 
proposes a much higher number of phases in parallel 
together with digital control in this circuit for buck 
drive. This approach opens new possibilities since 
changes in the technology are possible. In this buck 
drive two 1000-W prototypes have been designed 
using surface mount technology devices (SO-8 
transistors). An important feature of this proposed 
buck drive is that due to the accuracy of the digital 
device [field-programmable gate array (FPGA)] used 
here; current loops in this circuit have been 
eliminated, and also greatly simplifying the 
implementation of the control stage of this proposed 
converter drive. 

2. DC-DC CONVERTERS 

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 of 
power converter circuit. Hard Switching converters 

comprise of those converters which obeys the 
traditional switching phenomenon. While the switch  
 
 
 
Is turned ON, the voltage across the switch tends to 
decrease and the current across the switch tends to 
increase. This may results in some switching losses. 
Alike to turning ON, when the switch is turned OFF, 
the current through the switch tends to decrease and 
the voltage across its terminals tends to increase. This 
too results in switching losses. There are many 
converter topologies of these traditional hard 
switching converters of which we discuss mainly five 
types of converters: 
1). Buck Converter 
2). Boost Converter 
3). Buck – Boost Converter 
4). Cuk Converter 
5). SEPIC Converter 
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2.2.  Buck converter 

Buck Converter is also known as Step-down 
Converter. When the MOSFET switch is ON, then the  

Fig.1. Schematic Diagram of Buck Converter 
Voltage across the load is Vs. The current passing 
through the load is similar as shown in the diagram.       
When the MOSFET switch is turned off, the Current 
through the load is in the same direction as mentioned 
but the voltage across the load is zero. The power is  
Flowing from source to load. The average voltage 
across the load is less than the source voltage, which 
is determined by the duty cycle of the pulse provided 
to the MOSFET switch. The inductor is used to 
smoothen the load current and make it a DC current 
and the capacitor is used to reduce the ripples of the 
output voltage and supply a steady output voltage of 
the buck converter drive. 

3.  EXISTING CONVERTER SYSTEM 

3.1. Switched mode conversion 

Electronic switch-mode DC to DC converters are 
available to convert one DC voltage level to another 
level as output. These circuits, very alike to a 
switched mode power supply, Usually do the 
conversion by applying a DC voltage across an 
inductor or transformer for a period of time (usually 
in the 100 kHz to 5 MHz range) which causes current 
to flow through it and store energy magnetically, and 
then switching off this voltage and causing the stored 
energy to be transferred to the voltage output in a 
controlled manner. By adjusting the mosfet switch 
on/off time ratio, the output voltage can be regulated 
even as the current demand changes. This conversion 
method is high efficient (often 80% to 95%) than 
linear voltage conversion which must dissipate 
unwanted power in the circuit. This efficiency is 
beneficial to increasing the running time of battery 
operated system devices. The main drawback to 
switching converters is the electronic noise generated 
at high frequencies, which must be filtered by using 
proper filter circuit. 

3.2. Chopper  

Chopper is also a DC to DC converter which converts 
fixed DC voltage into variable DC voltage. These 
types of circuits are mainly used in traction purpose. 
Like that of other converters chopper also uses 
thyristors as a switch to convert fixed DC into 
variable DC voltages. But it requires many 
computing components. The control is so complex. It 
also operates at limited switching frequencies only. 
To avoid this instability following converters are 
classified into 

(1) Buck 
(2) Boost 
(3) Buck-Boost 
The term "DC to DC converter" almost always refers 
to one of these switching converters. Switching DC to 
DC converters are available in a wide variety of input 
and fixed or adjustable output voltages. DC to DC 
converters are now available as integrated circuits 
needing minimal extra components to build a 
complete converter. DC to DC converters are also 
available as complete hybrid circuits, ready for use 
within an electronic device. This AC supply is 
converted to a DC voltage by using a diode bridge 
rectifier circuit. Here we can use the electrolytic 
capacitor which provides the filter operation. The 
output obtained from the rectifier unit having some 
harmonic contents, so as to provide the filter circuit. 
This filter circuit is used to minimize the harmonics.  

3.3. Proposed converter system 

DC to DC converters are widely used in regulated 
switch mode DC applications and in DC motor drive 
applications. Moreover the input to these converters is 
an unregulated voltage DC Voltage, which is obtained 
by rectifying the line voltage and therefore 
fluctuations, occurs due to changes in the line voltage 
magnitude. Switch mode, DC-DC converters are used 
to convert the unregulated DC Input into controlled 
DC at a desired voltage level. It is a converter in 
which the output voltage is less than the input voltage. 
It is like a step-down converter. In Fig 4.1 Va< Vs. 
The circuit diagram of Buck Converter using a power 
BJT is as follows:-  

 
Fig.2. Circuit Diagram of Buck Converter 

4. PROPOSED BUCK CONVERTER 

It is seen from the above equation the magnetic 
energy storage requirements when two interleaved 
converters are employed is 50% for the single buck 
converter. Fig shows the circuit configuration of the 
proposed buck converter. The structure is similar to a 
conventional buck converter except two active 
switches in series and a coupling capacitor employed 
in the power path. Referring to the simulation output, 
it can be seen that switches Q1 and Q2 are driven with 
the phase shift angle of 180◦. In order to illustrate the 
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operation of the proposed converter, some 
assumptions are made as follows: 
1) The output capacitor (CO ) range  should be  more  
enough to be considered as Vs; 
2) The two inductors L1 and L2   in this circuit are used 
with the same inductance L; 
3) All power semiconductors in this circuit are ideal; 
4) The circuit capacitor CB   for coupling in this buck       
drive circuit is large enough to be considered as Vs. 

 
Fig.3. Two Phase Buck Converter without Inductor 

Coupling 

4.1. Modes of operation 

Mode 1 operation of BC:  
Mode 1 begins when Q1 is turned ON. Then the 
current of L1 (iL1) flows through Q1, Cb and L1 and 
the voltage of the coupling capacitor Vcb is charged. 
The current of L2 (iL2) freewheels through D2. 
During mode1 the voltage across L1 (VL1) is the 
difference of the input voltage Vs. The voltage across 
the circuit capacitor Vcb, and the voltage at output 
Vo, and its level is positive. Hence, the current iL1 
increases linearly from the initial value. The voltage 
across L2(VL2) is the negative output voltage. 
Hence,iL2 decreases linearly from the initial value. 
The voltage across Q2(VQ2) becomes the input 
voltage and the voltage across D1(VD1) the  
difference  of  Vs and  Vcb. 

 
 

Fig.4. Mode 1 operation of proposed BC 

 

                    

                        

                           

 

Mode 2 or mode 4 operation of BC: 

Mode 2 begins when Q1 is turned OFF. Then the 
current of L1(iL1) and L2(iL2)freewheels   through 
diode D1 and D2 respectively. Both VL1 and VL2 
become the negative VO. And hence iL1 and 2 iL2 
gradually decrease. During this mode the voltage 
across the switch Q1 (VQ1) is equal to the difference 
of   source VS and linking capacitor voltage Vcb. And 
VQ2 becomes Vcb. 

 

            

                

 
 

Fig.5. Mode 2&4 operation of proposed BC  

Mode 3 operation of BC: 
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Mode3 begins when Q2 is turned ON. Then The 
current of L1(iL1) freewheels through D1 and the 
current of L2(iL2) flows through D1,CB,Q2 and 
L2.Thus the Vcb is discharged. During this mode, 
VL2 is equal to the difference of Vcb and Vo and its 
level is positive. Here iL2 increases linearly and iL2 
decreases linearly. Hence the VL1 is the negative Vo. 

 

 

 

 

 
             

           Fig.6. Mode 3 operation of proposed IBC □ 

5. SIMULATION RESULTS 

MATLAB provides an intuitive language and flexible 
environment for technical computations which 
integrates mathematical computing visualization tools 
for data analysis and development of algorithms and 
applications. This program system currently features 
more mathematical, statistical and engineering 
functions. Its open architecture and companion 
products allow users to explore, develop, share and 
modify data sets, algorithms and custom tools, there 
by achieving a fairly fast updating, improving and 
expanding of MATLAB environment.  
 

 

 
Fig.7. proposed converter Circuit Mat lab model 

5.1. Input and output waveforms 

 
 

Fig.8. Input & Output Waveform 

5.2. Output across switches 

 

Fig.9. Output waveform across the switches 
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6. CONCLUSION 

The high efficiency buck converter is designed and is 
simulated in MATLAB Simulink environment to 
know the characteristics of the converter. Moreover, 
the comparative study is made between conventional 
DC to DC converters and the proposed Buck 
Converter in terms of efficiency improvement; as a 
result, the overall system is highly portable and cost 
effective. 

7. FUTURE ENHANCEMENT 

The converter designed in this project operates at 20 
KHz. However, for faster response at higher 
frequencies with easily customizable control, FPGA 
implementation can be made and can be integrated 
with micro controller control for more stability in 
output at various conditions. Such low cost systems 
with less error due to digital operation can be used to 
operate low power high current devices and also the 
isolated house power can be managed with these 
microcontroller based systems which has an added 
advantage of flexibility and ability to interact with 
other devices. Thus the freedom to get electricity 
anywhere and the adaptability of micro controllers to 
suit many conditions easily can be exploited to make 
such portable systems in an effective manner. 
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