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Abstract— This paper proposes the simulation and implementation of two phase boost converter(IBC). Every boost 
converter produces ripple as their by-product. To achieve the optimum performance, the ripple must be low and two phase 
boost converter caters to our demand. It has the advantage of high power density, low input current ripple, low output 
voltage ripple and higher current handling capacity. Simulation study of interleaved boost converter has been done using 
MATLAB. The hardware implementation of this converter is also done. The results are presented to validate the proposed 
converter. 
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I. INTRODUCTION  
 
Two phase boost converter is a dc-dc converter and 
has two boost converter connected in parallel. 
Interleaving technique is used to reduce the ripples of 
input and output side of the converter. The converter 
acts as a mediator between the green sources such as 
solar energy, fuel cell and the load. The advantages of 
two phase converter is reduction of current ripple on 
input side, reduction of voltage ripple on output side 
and higher power density. As the current get splitted 
into two paths, current handling capacity of converter 
gets increased. The ripple frequency on the output 
side gets doubled in interleaved boost converter. Due 
to doubling of frequency, size and rating of capacitor 
at the output side get reduced. The maximum ripple 
cancellation occurs at the duty cycle of 50%. 
 
II. ANALYSIS OF INTERLEAVED BOOST 
CONVERTER 
 
A two phase interleaved boost converter(IBC) is 
proposed for cancellation of the ripple because as the 
no. of phases get increased, the efficiency improves 
but design of converter get complex. Therefore, two 
phase converter is preferred to validate the result. The 
proposed converter has two inductors, two diodes, two 
switches and a capacitor. The two switches will have a 
phase difference of 1800 . The current get splitted into 
two paths so volume of inductor required is also get 
reduced. As the duty cycle approaches 90 %, the 
capacitor only has to filter the ripples of inductor 
current. 
 
A. Operation of two phase boost converter 
It consists of two boost converter connected in 
parallel and current will be divided into two parts. In 
the first half cycle, one switch and one diode conduct 
at a time. When the first switch is closed, the first 
inductor gets magnetized and other inductor will 
demagnetizes and give its energy to the load. After 

1800 phase shift, the other switch gets on and second 
inductor will get magnetize and first inductor will 
demagnetizes through the diode and supply the load. 
The ripple frequency at the output side is double of 
switching frequency and so the size and rating of 
capacitor required is reduced.  
 

Fig 1: Two phase boost converter 
 
III. DESIGN METHODOLOGY OF IBC 
 
Selection of no. of phases: The no. of phases 
selected is two. As the phases get increased, the 
complexity of designing the converter also gets 
increased. 
 
Boost ratio:When the switch is closed for DT sec 
ΔIL closed=

	  
 
When switch is opened: 
 
ΔIL opened= 

( )( )
 

ΔIL closed +ΔIL opened =0 
 
V0 =  
 
If the duty cycle is 50 %, then boosting ratio will be 
two times of the input voltage. As the duty cycle will 
increase, the boosting voltage will also increase. 
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Inductor input current ripple: The input power will 
be equal to output power. 
PIN = P0 
 
VIN IIN =  
Putting the value of V0, 
 
IL = 

( )
 

 
Selection of inductor: For continuous conduction 
operation, 
Imin ≥ 0 
 
Imin =IL -  
 
Lmin = ( )  
 
Output ripple voltage: The value of output ripple 
voltage will be found as: 
 
ΔV0 =  
 
   ΔV0 = 	 
 
IV. SIMULATION RESULTS 
 
The simulation of two phase Boost converter is done 
using MATLAB. The parameters used in the 
simulation are: 
 

Table 1: Simulation Parameters 

 
 

 
Fig 2: Doubling of frequency at the output side of converter 

 

 
Fig 3: Output voltage ripple of two phase Boost converter 

 
Fig 4:Output Voltage ripple of Boost converter 

 

 
Fig 5: Input current ripple of two phase Boost converter 

 

 
Fig 6: Input current ripple of Boost converter 

 
V. HARDWARE IMPLEMENTATION OF TWO 
PHASE  BOOST CONVERTER 
 
The hardware implementation of two phase boost 
converter is successfully implemented to validate the 
result. The parameters are as follows: 
 

Table 2: Hardware Parameters 

 
 

 
Fig 7: Hardware implementation of IBC 

 
Fig 8: 1800  Gating pulse for two MOSFET switches 
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Fig 9: Boosting voltage on the CRO 

 
Table 3: Comparison of two phase converter with 

Boost Converter 

 
 

Table 4: Ripple at different duty cycle 

 
 

Table 5: Ripple at different frequency 

 
 
CONCLUSION 

 
The simulation and hardware implementation of two 
phase boost converter is successfully done.Input 

current ripple and output voltage ripple is 
considerably reduced.With increase in duty 
cycle,ripple of the converter get increased.The 
maximum ripple cancellation occurs at 50 % duty 
cycle so hardware is tested at this duty only.As the 
frequency is increasing,ripple gets reduced but at the 
same time,efficiency of the converter is also 
decreasing. 
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