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Abstract –Nowadays renewable energy resources are attaining 

the more importance because they are readily available and 

ecofriendly in nature. But the cost required for the 

implementation of the inverter is costly and solar energy source 

is intermittent in the nature. To solve these problems an 

interleaved flyback inverter is proposed. This topology provides 

the interleaving feature that reduces the voltage stress on the 

switches and ripple in the output voltage is less that reduces the 

size of the output filter capacitor. The cost and size of the flyback 

converter is less compared to other isolated dc-dc 

converters.RCD snubber circuit is used to protect the switch 

from the high dv/dt and provides the path for the flux resetting 

of the transformer. The efficiency of the converter topology 

increases. In this paper designing of interleaved flyback 

converter for PV applications and RCD snubber circuit has been 

carried. 

Index Terms–Interleaved, Isolated, flux resetting isolated, RCD 

snubber, flux resetting, EMI effect. 

1. INTRODUCTION 

Solar Energy is a most readily available source of energy. It is 

most important renewable energy source because it is non-

polluting in nature. At the end of 21st century, it has been   

estimated that renewable energy sources might contribute up 

to 20%to 30% of the total energy consumption. Solar energy 

is intermittent in nature and this makes solar energy systems 

totally vulnerable to a wide range of inputs and because of 

this reason, we cannot provide stable DC voltage across the 

load. There are various topologies present in the DC-DC 

converters for the PV applications. The main constraints for 

the designing of the converters are size, weight and isolation 

is required to isolate the source from load. Transformer is 

used to achieve the isolation. It provides the isolation between 

the source and load. It provides the safety to load whenever 

the faults occur at the load side. To meet the above 

requirements isolated buck-boost converter that is flyback 

converter is preferred [2-3].Flyback converters are extensively 

used for low power applications due to its simple structure, 

low cost. Transient response for flyback converter is fast due 

to absence of the output inductor[4].But it has drawbacks of 
switching losses, low efficiency and voltage stress on the 

MOSFET switch[5].In order to overcome the above 

drawbacks interleaved flyback converter topology is used. In 

interleave topology two identical converters are connected in 

parallel. It has the advantages of reduced input current ripples, 

output voltage ripples, size of the filtering components 

[6].The voltage stress on the MOSFET switches are less 

compared to the conventional flyback converter [7]. 

Interleaved flyback converter consists of two MOSFET 

switches for its operation. The MOSFET switches in the 

converter will experience high voltage stress due to 

transformer leakage inductance and parasitic components in 

power converter [8]. So in order to reduce the voltage stress 

suitable snubber circuit is employed across the MOSFET 

switch. RCD snubber circuit is employed across the switch, it 

is widely used for low power applications due to its simple 

design [9]. 

The advantages of interleaved flyback topology over single 

flyback topology are 

 The size of the transformer and semiconductor RMS 

and peak current reduces.  

 Input and output RMS current reduces. 

 Electromagnetic interference (EMI) is reduced due to 

the lower value of peak currents. 

 There is a reduction in the heat dissipated by the 

electronic components. 

2. BLOCK DIAGRAM 

The Block diagram of the proposed interleaved flyback 

inverter is shown below. This proposed topology can be used 

to convert DC-DC, DC-AC for the providing the supply to the 

AC loads. 

The Input to the converter can be given from the 20-30V solar 

panel. Interleaved flyback converter provides the110V output 

Dc voltage .The output voltage of the interleaved flyback 

converter is regulated by using the Current Mode PWM 
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controller. Full bridge Inverter is used to convert the 110 Dc 

voltage to AC voltage by using the Sine PWM techniques. 

 

Fig 1. Block Diagram of Interleaved Flyback Inverter 

3. CIRCUIT OPERATION 

Interleaved flyback topology is a parallel combination of two 

identical flyback converters, whose power transistors are 

turned on at alternate half cycles and whose secondary 

currents are added through their rectifying diodes. . 

Interleaved flyback converter provides the power levels twice 

as high as the single flyback converters.Figure.2 shows the 

circuit diagram of interleaved flyback converter. 

 

Fig 2. Circuit Diagram of Interleaved Flyback converter 

There are two modes of operation for the interleaved flyback 

converter. 

In mode 1 switch Q1 is on and Q2 is in off state. In the first 

cycle operation of the interleaved flyback converter switch Q1 

is turned on, Q2 is turned off. When Q1 turns on, the current 

IQ1 flows through the closed path Q1,T1 and Vdc.During this 

cycle the energy is stored in the Transformer T1.Because of 

the inverted polarity of the secondary winding of the 

transformer T1,the diode D1 is reverse biased. Since  Q2 is 

off, the IQ2 is zero. Even the diode D2 is forward biased no 

current is transferred to the load, because the energy stored in 

the transformer T2 is zero in the previous cycle. 

In Mode 2 the switch Q2 is turned on,Q1 is turned off, the 

current IQ2 flows through the path Q2,T2 and Vdc.During 

this cycle energy is stored in the Transformer T2. Because of 

the inverted polarity of the secondary winding of the 

transformer T2,the diode D2 is reverse biased. Since switch 

Q1 is off, the current through Q1 is zero. The diode D1 is 

forward biased.The current in the magnetizing inductance of 

Transformer T1 flows through the dot end of the transformer 

and the diode D2.  

When Q1 is turned OFF, Q2 is turned ON, When Q2 turns on, 

the current IQ2 flows through the closed path Q2, T2 and 

Vdc. During this period energy is stored in the magnetizing 

inductance of the transformer T2. Because of dot convention 

the diode D2 is reverse biased. Since Q1 is OFF, the current 

IQ2 is 0. The diode D1 is forward biased. The current in the 

magnetizing inductance of transformer T1 finds the path 

through the dot end of the transformer and D1. The current 

Is1 charges the output filter capacitor to the voltage Vo. 

4. DESIGNING OF INTERLEAVED FLYBACK 

CONVERTER 

Designing of the Interleaved flyback converter has been done 

for the 45W power rating.  

Specification of the proposed converter are given below 

 Input voltage range        :    20-30 V 

 Output Voltage            :     110V 

 Output power                 :     45W 

 Efficiency           :     75% 

 Switching Frequency     :    100KHz 

 Duty Ratio           :     0.4 

Input Current is given by  

𝐼𝑖𝑛 =
𝑃𝑖𝑛

𝑉𝑖𝑚𝑖𝑛
=

60

20
= 3𝐴 

 

Primary peak current is given by 

 

𝐼𝑝𝑝 =
2 × 𝐼𝑖𝑛

𝐷
=

2 × 𝐼𝑖𝑛

0.4
= 15𝐴 

Primary Inductance is given by  
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𝐿𝑝 =
𝑉𝑖𝑚𝑖𝑛 × 𝐷

𝐼𝑝𝑝 × 𝑓𝑠
=

20 × 0.4

15 × 100 × 103
= 5.3𝑢𝐻 

The voltage gain expression for the Flyback converter is 

given by    

𝑉𝑜

𝑉𝑖𝑛
=

(𝑛 × 𝐷)

(1 − 𝐷)
= 8.5 

 The output current is given by the equation 

𝐼𝑜 =
𝑃𝑜

𝑉𝑜
=

45

110
= 0.4𝐴 

The output resistance is given by 

𝑅𝑜 =
𝑉𝑜

𝐼𝑜
=

110

0.4
= 275𝑜ℎ𝑚 

The ripple voltage is 1% of the output voltage 

∆𝑉𝑜 = 0.01 × 110 = 1.1𝑉 

Output capacitor is given by 

𝐶 =
𝐷

(
∆𝑉𝑜

𝑉𝑜
) × 𝑅 × 𝑓𝑠

= 1.4𝑢𝐹 

Primary turns of the Transformer is calculated by 

𝑁𝑝 =
𝑉𝑖𝑚𝑖𝑛

𝐵𝑚 × 𝐴𝑐 × 𝑓𝑠
= 15 𝑇𝑢𝑟𝑛𝑠 

Secondary turns is given by 

𝑁𝑠 = 𝑛 × 𝑁𝑝 = 130 Turns 

Designing of the snubber circuit 

Reflected voltage for the flyback converter is given by 

𝑉𝑟𝑒𝑓 = (
𝑁𝑝

𝑁𝑠
) × 𝑉𝑜 = (

1

8.5
) × 110 = 13𝑉 

Snubber voltage is 2 to 3 times of the reflected voltage 

Vsn = 2 to 3of the Vref  = 40V 

Snubber resistance is given by 

𝑅𝑠𝑛 =
𝑉𝑠𝑛2

(0.5 × 𝐿𝑙 × 𝐼𝑝𝑝2 × (
𝑉𝑠𝑛

𝑉𝑠𝑛−𝑛
) × 𝑉𝑜 × 𝑓𝑠)

= 1.3𝑘𝑜ℎ𝑚 

Sunbber capacitance is given by 

𝐶𝑠𝑛 =
𝑉𝑠𝑛

(0.1 × 𝑉𝑠𝑛 × 𝑅𝑠𝑛 × 𝑓𝑠)
= 0.75𝑛𝐹 

5. RESULTS AND DISCUSSIONS 

In this section, interleaved flyback converter is simulated. 

PSIM Software is used for simulating the circuits. PSIM is a 

simulation software package that is designed specifically for 

the power electronics simulations. Fig3. Show the simulations 

of the interleaved flyback converter. 

Fig 3. Simulation Circuit of Flyback inverter 

 

Fig 4. Input Voltage (Vin) and Voltage across flyback 

converter1 and converter2. 

Description: The above waveforms indicate the output 

voltage of the flyback converter 1 and flyback converter 1.For 

the input voltage of 20V the voltage across the flyback 

converter 1 and converter2 is 110V. 

 

Fig 5.Outvoltage of the interleaved flyback converter 
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Description:The above waveforms indicate the output voltage  

of the interleaved flyback converter. Output voltage is 110V 

for the 20V input voltage. 

 

Fig 6.Voltage across the switches of the interleaved flyback 

converter 

Description: The above waveforms indicate the output 

voltage across the switch1 of the interleaved flyback 

converter.  

 

Fig 7.Outvoltage and Output current of the inverter 

Description:The above waveforms indicate the output voltage  

and output current of the interleaved flyback inverter.  

6. CONCLUSION 

Design procedure and the simulation of the interleaved 

flyback converter has been proposed in this paper and RCD 

Snubber circuit is designed to protect the switch from high 

dv/dt voltages. Interleaved flyback converter provides the 

lesser output ripple and it avoids the usage of the bulky 

capacitor at the output side.The Converter is capable of 

providing 110V from the 20V input source and it is operating 

at a frequency of 100KHz. Filter Circuit has been designed in 

order to minimize the ripple in the output voltage. 
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