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ABSTRACT: This paper presents the topic on obtaining dual output from the single input source. Here we using 
the combination of single ended primary inductance converter and high gain multilevel boost converter. One output 
is obtained from sepic converter and the other output is obtained from high gain multilevel boost converter. High 
gain multilevel boost converter is used for the step up purpose and the sepic converter is used as the step up or step 
down purpose depending upon the duty cycle applied to the switch. If the duty cycle is below 0.5 it works for step 
down purpose and if it is greater than 0.5 it works for step up purpose. Here the duty cycle applied to the switch is 
0.75 hence for step up purposed. The input applied to the converter is 12V and the output from the sepic is 33V and 
from the boost converter is 220V. The simulation results are obtained in MATLAB/SIMULINK. 
 

I. INTRODUCTION 
 

Electricity generation from renewable energy is increasing day to day. The electricity generated from fossil 
fuels causes rising of toxic gases in the atmosphere but these are decreasing largely in the environment. Solar 
energy is one of the most abundant renewable energy resource, eco-friendly, and pollution free. Sun light is 
converted into electricity via solar cell using the photovoltaic effect. For solar energy system installation cost 
only needed, if once installed it can run for a long duration and it can also save the overall maintenance cost. 
Solar energy having versatile in nature, it can be used for different power applications from tiny torch to 
satellite. Dual converters are useful when dual output voltage levels are required from single input supply 
voltage. Flyback converter is capable to produced dual output voltage levels but it required transformer. The 
gain of flyback converter is depends upon the turns ratio of transformer. Sepic converter is used for step up 
step down application. High gain multi level boost converter is used to step up the voltage level with large 
conversion ratio. More number of switches and elements are required for generating dual output voltage level 
from conventional converters. Due to increases in number of switches and elements, converter circuit 
becomes more expensive and complex sepic based dual output converter is proposed which is suitable for 
solar applications. The proposed converter topology is the combination of sepic and high gain multilevel 
DC-DC boost converter. High gain multilevel DC-DC boost converter combines the conventional boost 
converter and voltage multiplier functions. The gain of voltage multiplier circuit can be increases by adding 
diodes and capacitors. Circuit diagram of boost converter, voltage multiplier and sepic converter are depicted 
in Fig1. The main advantages of proposed circuit topology are (i) dual output (ii) transformer less based 
design (iii) single switch. 
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II. CIRCUIT DESCRIPTION 

 
A. Powercircuit 
Power circuit diagram of proposed sepic based dual output DC-DC converter is depicted in Fig2. In the 
proposed converter only one input source and switch is required to obtain two output voltages at the same 
time. One output voltage is obtained through 5-level multi level boost converter and other output voltage is 
obtained through sepic converter. Sepic converter operates in two modes, step-up or step-down depending on 
duty cycle. When duty cycle is less than 0.5, sepic converter is operated in step-down mode. When duty 
cycle is greater than 0.5, sepic converter is operated in step-up mode. The output voltage levels of high gain 
multi level boost converter can be increases by adding diodes and capacitors without disturbing main sepic 
converter circuit. 

 
 

CIRCUIT DIAGRAM 
 
 

 

 
B. Modes of operation 
 
The operation of the sepic based dual output DC-DC converter can be divided into two modes, when 
switch S is tuned ON and another when switch S is turned OFF. In mode1, switch S is tuned ON, the 
inductors L\ and L2 are discharges through the input source and capacitor Cs1 respectively. Capacitor CI clamps 
the voltage across capacitor C2 through D2 and switch S, when D2 is forward biased. Voltage VC\+VC3 clamp 
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the voltage VC2+VC4 through 04 and Switch  S, when  D4 is forward biased .Voltage across 
voltageVCZ+VC4+VC6 is clamp by voltage VC\+VC3+VCS through 06 and switchS, when D6 is forward biased. 
Similarly voltage VCZ+VC4+VC6+VCS is clamp by VCi+VC3+VCS+VC7 through Ls and switch S, when D8 is 
forward biased. The current direction and operating modes, when switch is tuned ON is shown in Fig.3 (a-
e)In mode 2, switch S is turned OFF, the inductors L1 and L2 are discharges through D and D1. 
Capacitors of the sepic converter CS1and CS0 are charges from the input voltage. And inductors 
current through D. when 03 is forward biased, voltage V\N+VU+VC2 clamps the voltage VC\+VC3. Voltage 
VCI+VC3+VCS is clamp by voltage VTN+VU+VC2+VC4 through Os, when 05 is forward biased. When 07 is 
forward biased, voltage TN+Vu+VC2+VC4+VC6 is clamp the voltage VC\+VC3+VCS+VC7 through 07. 
Similarly, when 09 is forward biased, voltage VCI+VC3+Vcs+VC7+VC9 is clamp by voltage 
VIN+VC2+VC4+VC6+VC8 through 09• The current direction and operating modes, when switch is turned 
OFF is shown in Fig A (a-e). 

 
 

 
 
ANALYSIS OF PROPOSED CONVERTER 
When switch S is closed, both inductors L1 and L2 will charges from input voltage and capacitor Csi 
respectively 
VL1=VIN (1) 
VL2=-VCSI (2) 
Voltage VC2 is charges from voltage Vc1 
Vc1 = Vc2 
Similarly, 
Vc1+ Vc2 = Vc2+Vc4 

Vc1+Vc3+Vc5=Vc2+Vc4+Vc6 

Vc1+Vc3+Vc5+Vc7=Vc2+Vc4+Vc6+Vc8 
When switch S is open, both inductors will discharges 
VL1=VIN-Vcs1-V02 
VL1=VIN-Vc1 
VL2=V02 
By inductor volt second balance for inductor L1, 
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VL1(D) +VL1(I-D) =0 
From equation (1) and (7) 
VIN(D)+(VIN-VCS1-V02)(I-D)=0 
VIN+(-VCS1-V02)(1-D)=0 
VC`1/VIN=1/(1-D) 
By inductor volt second balance for inductor L2, 
VL2(D)+VL2(I-D)=0 
-VCS1(D)+V02(1-D)=0 
VCS1=V02(1-D)/D 
Put  vCS1in equation (12) 
VIN-(V02(1-D)/D+V02) (1-D)=0 
V02/VIN=D/(1-D) 
Voltage across all multiplier capacitors is equal 
 
V01=vC1+vC3+vC5+vC7+vC9 
V01=5vC1 
Thus, the conservation ratio of proposed converter is 
V01/VIN=5/(1-D) 
V02/VIN=D/(1-D) 
For N-level boost converter voltage gain is 
G01=N/(1-D) 
For sepic converter voltage gain is 
G02=D/(1-D) 
Thus, voltage gain for is depends upon duty cycle and the number of levels present in multiplier and voltage 
gain for load2 depends upon duty cycle only 
 

III. SIMULATION RESULTS 
 
The proposed converter is designed for 12V input supply with rated output parameters 180W, 230V and 
50W, 36V. Switching frequency of applied gate pulse is 50KHz with 75% duty cycle. Simulation results of 
proposed converter are verified through MATLAB/SIMULINK. Table shows the specification of proposed 
converter. 

Tabled Specification of converter 
 

N0 Parameter Value 
1 Input voltage  12V 
2 O/p  voltage (v01)  and 

(V02)         
230V and 36V 

3 Power (P01) and (P02) 180Wand50W 
4 Inductor  (L1) and  (L2) 700lH 
5 capacitors 220lF 

 
6 Switching frequency                 50KHz 
7 Duty cycle 75% 
8 Number of Level in 

boost converter 
5level 

 
Graph of voltage gain versus duty cycle is shown in Fig5. Output voltage and output current waveform for 
load1 is shown in Fig6. Output voltage and output current wave form for load2 is shown in Fig7. Voltage 
stress across switch is 48V which is shown in Fig8. Output power wave form for load and load 2 is shown in 
Fig9. The current wave form through inductors with applied gate pulse is shown in Fig10. It is observed that 
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their sepic inductors current waveform is 0.3A. The voltage at output capacitors node is shown in Figll 
 

 
 
 
 
 
 
 

Open Loop Simulation Circuit    Closed Loop Simulation Circuit 
 

 
                    

Output Voltage At Load 1               Output Current Through Load 1 
 
 
 

 
 
                     Output Current Through Load 2    Output Voltage At Load 1 
 
               

 
 
Input Current       Input Voltage 
 

 
                Current Through Inductor L1     Current Through Inductor L2 
 
 
 

 
                       

Ouptut Voltage at Load 1  Output Voltage At Load 2 
 

IV. CONCLUSION 
 

The proposed sepic based dual output DC-DC converter is designed for solar application where two output 
voltages is needed at the same time. The converter was designed to supply 230V at 180W for load1 and 36V 
at 50W from supply input l2V. The proposed converter is designed by the combination of sepic converter 
and five level multi level boost converters. Voltage gain for load is depends upon duty cycle and the number 
of levels present in multiplier and voltage gain for load2 depends upon duty cycle only. The proposed 



       ISSN (Online) : 2319 - 8753 
     ISSN (Print)   : 2347 - 6710                                                                                                                             

  

International Journal of Innovative Research in Science, Engineering and Technology 

     An ISO 3297: 2007 Certified Organization                        Volume 4, Special Issue 11, September 2015 

National Conference on Emerging Trends in Computing, Communication & Control Engineering [NCET 2K15] 

On 4th September, 2015 

 Organized by 
Department of CSE, ECE & EEE, Magna College of Engineering, Chennai-600055, India. 

Copyright to IJIRSET                                                                     www.ijirset.com                                                                        372        

converter simulation results are verified by using MATLAB/SIMULINK. The simulation results show that 
the proposed converter is suitable for solar application where two output voltages are needed at the same 
time. 
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