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Abstract: 

  The hybrid boost and fly back converter has designed and analysis the performance of output 

voltage with minimum duty cycle. The voltage gain and efficiency during steady state using the 

inductor, capacitor balance and fewer ripples for continuous conduction mode of operation. The 

advantages of boost converter has to enhance the voltage gain and used in high voltage application. 

The high duty ratio will leads to system complexity thus the system complexity is reduced by the 

integration of boost and fly back converter based on voltage doubler circuit. The voltage gain is 

attained and implemented in MATLAB/simulink environment.   
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Introduction 

 

In industry application the ripple free and high voltage converter is preferred and utilized in 

recent days. The high duty cycle operation is affects the transient response and increase the 

conduction losses [1]. The isolated or coupled-inductor-based converters can be utilized to high-

voltage gain, where the turn’s proportion of coupled-inductor can be utilized to expand the voltage 

profile. However inherent leakage inductance of coupled-inductor may not just generate high-voltage 

spikes over the power switch when it is turned off, yet additionally distribute enormous energy losses 

[2-3]. Active clamp circuit or isolated clamp circuit are used to reuse the leakage inductor energy and 

attract voltage spike over the power switch. Boost– flyback converter, as designed to reduce the 

voltage ripple of energy switch and exchange leakage inductor power to the load when switch S1 is in 

off condition [4-5]. Tragically, the supply current of coupled-inductor-based converter has high 

current ripple. Particularly when the turn’s ratio of coupled-inductor or tapped-inductor is increased to 

broaden the voltage transformation ratio, input current swell moves toward becoming bigger [6]. By 

utilizing a mirror ripple circuit, a zero supply current ripple step up converter for power device 

applications is implemented although, additional active switch is required, which increase the 

transformer less boost converter. The transformer-less high-step up converter can achieve input 

current swell cancelation at a selectable duty cycle [7-8].  

 

Proposed Methodology 

 

The integration of boost fly back converter fed power drive is implemented and the 

corresponding block diagram is shown in fig 1. The advantages of both fly back and boost converter 

are integrated and increased the performance and generate high voltage gain. The coupled inductance 

is designed as a magnetizing inductor, leakage inductor and ideal transformer with a turn ratio. The 
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converter has attained the zero voltage switching during turn on the switches. The current across the 

switch is zero when the switch is in off condition. The fly back converter has generated more voltage 

at the output by using the transformer circuit [9-10]. The high voltage stresses across the switch and 

endure the reverse recovery of diode rectifier. The circuit diagram of proposed system is shown in fig 

2.  

 

 

 

 

 

 

 

 

Fig 1: Block Diagram of Proposed Circuit 

 

 

 
Fig 2: Circuit diagram of interleaved boost flyback converter 

 

The integrated boost and flyback based voltage doubler circuit has operated in various modes 

of operation. In mode 1 the voltage across the capacitor of switch 1 is reduced to zero when the switch 

is on. The magnetic inductors are charged by input voltage. The diode 1 and 4 are reverse biased. The 

mode 2 the diode 1 are forward biased, inductor current decreased to zero and switch is off. In mode 3 

the capacitor is charged and diode current starts to decrease. In mode 4 the switch s2 is turned on and 

diode D2 and D3 are turned on and capacitor C4 is charged by switch s2. In mode 5 the capacitor C4 

is discharged and voltage across the leakage inductance is negative. Reducing the leakage inductance 

and capacitor is discharged when the switch s2 is off. The switch s1 is turned on at zero voltage the 

capacitor C2 is charged and the capacitor C1 is discharged.  

 

Simulation Result 

 

 The isolated inductor based interleaved boost flyback converter is shown in figure 3. The 

output voltage of the converter is shown in fig 4.  
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Fig 3: Overall Simulation of Interleaved Boost Flyback Converter 

 
Fig 4: Output Voltage Waveform of Integrated Voltage Doubler Circuit 

Conclusion 

The hybrid converter such as boost and flyback converter is implemented. The high voltage 

generation based on dual inverter fed leakage inductor. The voltage stress is reduced; frequency of 

magnetizing inductor is twice the switching frequency. The zero voltage and zero current switching 

dc-dc converters with high gain and high efficiency.  
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