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Abstract: This project presents a boost converter with an input 

current ripple reduction using T-filter network. A boost converter 

with a tapped inductor can be easily realized by adding an extra tap in 

the main inductor of the conventional boost converter. A small 

capacitor is enough to reduce the current ripple instead of a 

conventional LC filter. The simulation show that the proposed 

converters can achieve input current ripple reduction with better 

efficiency than the existing system. 
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I. INTRODUCTION 
 

In many applications, switched mode supplies can be used 

for many purposes including DC to DC converters. Often, 

although a DC supply, such as a battery may be available, its 

available voltage is not suitable for the system being supplied. 

The input current for a boost power stage is continuous, or 

non-pulsating, because the output diode conducts only during 

a portion of the switching cycle. The output capacitor supplies 

the entire load current for the rest of the switching cycle. By 

selecting proper parameters rating of ripple reduction branch 

without increasing the size and weight of the converter. A 

well-designed input filter is able to reduce the input current 

ripple, but the size and weight of the filter are quite 

unacceptable particularly in high-power applications.  
Current ripple reduction technique for dc-dc converters 

using coupled inductor has been a hotspot, and many different 

types of have been proposed. The multitapped inductor and 

the seven order transfer function of this topology cause it 

difficult to build and control. Tapped inductor for switched-

mode dc-dc converter aimed to increase the step- up or step-

down ratio of the boost/buck converters. MOSFET devices are 

not bi-directional, nor are they reverse voltage blocking. 

MOSFET operate as majority carrier device and input 

impedance of it is higher than that of junction type FETs.  
However, the input current ripples of these converters still 

deteriorate the quality of input power supply particularly in the 

large current applications. A new boost-derived topology, 

inductor boost with a capacitor, was proposed. It shows that 

the proposed tapped inductor boost converter with a capacitor 

has several advantages over the CBC. The ripple reduction 

branch minimizes the input current ripple of the boost 

 
2
D.Tamilselvan  

   Assistant Professor  
Department of EEE  

M.I.E.T. Engineering College 

           Tiruchirappalli 
 
 
converter without introducing extra EMI problem and 

deteriorating the reverse-recovery problem of the output 

diodes by adding an extra capacitor. 
 

II. FILTERS  
A filter circuit consists of passive circuit elements like 

inductors, capacitor, resistors and their combination. It is a 

device to remove the A.C components of the rectified output, 

but allows the D.C components to reach the load. A filter 

circuit is in general a combination of inductor (L) and 

Capacitor (C) called LC filter circuit. So a suitable L and C 

network can effectively filter out the A.C component from 

rectified wave. There are two main types of filters are  
Passive filters
Active filters. 

Passive implementations of linear filters are based on 

combinations of resistors (R), inductors (L) and capacitors (C) 

and they do not depend upon an external power supply and/or 

they do not contain active components such as transistors. 

Inductors block high-frequency signals and conduct low-

frequency signals, while capacitors do the reverse. A filter in 

which the signal passes through an inductor, or in which a 

capacitor provides a path to ground, presents less attenuation 

to low-frequency signals than high-frequency signals and is 

therefore a low-pass filter. Resistors on their own have no 

frequency-selective properties, but are added to inductors and 

capacitors to determine the time-constants of the circuit, and 

therefore the frequencies to which it responds. The types of 

passive filter are,  
Inductor Filter
Capacitor Filter
LC Filter
π / T-Filter. 

Active filters are implemented using a combination of 

passive and active (amplifying) components, and require an 

outside power source. Ripple factor may be defined as the 

ratio of the root mean square value of the ripple voltage to the 

absolute value of the dc component of the output voltage, 

usually expressed as a percentage. However, ripple voltage is 

also commonly expressed as the peak -to-peak value. 

Operational amplifiers are frequently used in active filter 
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designs. Multiple element filters like L, T and π are usually 
constructed as a ladder network. These can have high Q factor, and 

can achieve resonance without the use of inductors.  
In C-filter a capacitor is connected across the load during 

the rise of voltage cycle it get charged and this charge is 

supply to the load during the fall in the voltage cycle. This 

process is repeated for each cycle and thus the ripple is 

reduced across the load. It is popular, because of its low cost, 

small size, less weight and good characteristics.  
In inductor filter, the ripple factor is directly proportional 

to the load resistance. But in a capacitor filter, it is varying 

inversely with the load resistance. The combine the inductor 

filter with the capacitor the ripple factor will become almost 

independent of the load filter. It is also known as inductor 

input filter, choke input filter, L input or LC-section.  
It consists of one inductor and two capacitor connected 

across its each end. The three components are arranged in 

shape of Greek letter Pi. It is also called capacitor input Pi 

filter. The input capacitor C1 is selected to offer very low 

reactance to the repel frequency hence major parts of filtering 

is done by C1. Most of the remaining repels are removed by 

the combining action of L and C2. This circuit gives much 

better filter then LC filter. However C1 is still directly 

connected across the supply and would need high pulse of 

current if load current is large. This filter is used for the low 

current equipment’s. 
 

III. BLOCK DIAGRAM 
 

The block diagram shown in figure 1 performs the 

operation of a DC-DC converter. A DC input voltage of 36V 

is applied to the boost converter with T filter. The switches are 

switched ON and OFF according to the square wave generated 

from the pulse generator. The output voltage is stepped up and 

the input current ripples are reduced better than the existing 

system.  

 
IV. PROPOSED SYSTEM  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:2 Circuit diagram 

 

 

The proposed project presents input ripple current 

reduction in a boost converter using T-filter. The operation of 

the proposed system is similar to the conventional boost 

converter but the filter reduces the ripples in the input current. 

There are only two modes of operation and the efficiency is 

better than the existing system. The T network low pass filter 

has one component to ground and either side there is a series 

in line component.  
The proposed converter shown in figure 2 has two stages 

of operation and it consists of output capacitor C, auxillary 

capacitor Cr, inductors L1 and L2, and output diode D. The 

modes of operation is as shown in figure 3 and 4.  
Mode 1: When switch is turned on the supply voltage 

through the tapped inductor linearly increases the current 

across it. The current through the auxillary capacitor 

decreases. The diode remains in off state. The output capacitor 

C discharge through the load resistance R.  
Mode 2: When switch s is turned off the supply voltage 

through the tapped inductor decreases linearly. The current 

flow through the auxillary capacitor Cr and input ripple 

current is reduced. The output capacitor C discharges the 

current to flow through the load resistance R.  
 
 
 
 
 
 
 
 
 
 

 
Fig:1 block diagram 

 
The filter used here is T filter which reduces the input  

ripple than the existing system. The driver circuit is provided Fig:3 Mode 1 operation 

with dc supply which produces gate pulse to trigger the 

MOSFET switch. The T filter consists of one capacitor and 

two inductors. 
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Fig:4 Mode 2 operation 

 

V. SIMULATION AND RESULTS 
 

The simulation result is taken through MATLAB 7.8 

SIMULINK platform. The 36V dc supply is given to the 

proposed boost converter, the output voltage is stepped up to 

68.89V. As per the nature of the boost converter, it step up the 

output voltage compared to the input voltage. The simulation 

diagram is shown in figure 5 and the result is given in figure 6 

to 12. The input current, output current values are 13.28A, 

6.889A respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:5 Simulation diagram  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:6 Gate pulse 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:7 Input voltage  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:8 Input Current  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:9 Current through ripple branch 

 

 

The MOSFET switch are triggered by PWM signals. The 

PWM the power loss in the switching devices is very low, and 

when the switch is OFF there is practically no current and 

when it is ON there is almost no voltage drop across the 

switch. 
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Table 1 Proposed circuit parameter rating  

 
S.NO PARAMETER RATING 

   

1 Vin(Input Voltage) 36V 
   

2 L1(Inductor 1) 19µF 
   

3 L2(Inductor 2) 14µF 
   

4 Cr(FILTER CAPACITOR) 4.45µH 
   

5 C(OUTPUT CAPACITOR) 470µH 

   

6 R(LOAD RESISTANCE) 10Ω   
Fig:10 Diode current  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:11 Output current  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig:12 Output voltage 

 

 
The output current saturates at 6.889A and the diode 

current is 20A. The current through the current ripple 

reduction branch has a peak to peak value of 0.5. The 

efficiency of the system is around 95%. The T-filter performs 

better than the conventional LC filter. 

 

 

VI. CONCLUSION 
 

This project has developed boost converters with T- filter. 

The proposed converter shares the same characteristics of the 

Conventional boost converter, and the input current ripple 

reduction can be achieved in all power range by adding only 

one capacitor without significantly increasing the current 

stress and loss. The tapped inductor can be easily realized by 

adding an extra tap in the main inductor of the CBC. The T 

filter performs better than other filter and number of devices 

used is less to reduce current ripple. The efficiency of the 

proposed converter is better than the existing converter. 
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