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Abstract--- This paper presents the new topology for DC-DC 

converter based on three winding coupled inductor that boosts 

the voltage. This topology includes high frequency coupled 

inductor and voltage multiplier cells[1]. The main aim is to 

increase the voltage gain. The output voltage is clamped across 

the capacitor of Voltage Multiplier Cells (VMC). Only one active 

switch is used which is MOSFET. The voltage stress is decreased 

and overall efficiency is been improved. The quantity of diodes 

can be diminished by expanding the quantity of auxiliary 

windings of coupling inductor. The spillage inductance of the 

coupled inductor is reused by exchanging capacitor and can be 

straightforwardly exchanged to stack. 

Keywords--- Active Switch, Voltage Multiplier Cells (VMC), 

CUK Converter, Leakage Inductance, Switch Voltage Stress. 

I. INTRODUCTION 

 DC-DC converters with voltage help ability are broadly 

utilized in countless transformation applications, from 

division of-volt to many thousands. 

 The basic boost converter with unlimited voltage gain is 

a preferable candidate, but the higher voltage gain will use 

the higher duty cycle ratio, which will result in many serious 

problems such as the reverse-recovery of diodes, higher 

losses, and higher voltage stress across passive 

components.[1,3] Boost converters in series are presented to 

realize the higher voltage gain, but these results in 

complicated systems and influences reliability due to the 

presence of additional switches and control units.[2] 

 Quadratic boost converters based on cascaded technology 

can improve voltage gain and are applied extensively, but 

two switches and control circuits in quadratic boost 

converters increase the complexity and cost of systems, and 

the voltage gain still needs to be improved to meet many 

application circumstances. Some DC-DC converters with 

coupled-inductor cells are presented to realize higher 

voltage gains[3]. In[4], the converter gain is achieved via a 

switched capacitor, but this increases the conduction loss 

and reduces efficiency. The voltage gain of this converter 

was extend by switched inductor technology however, the 

voltage stress on the switches will stay at a high level, and 

thus, the active switches induce serious conduction losses. A 

voltage lift technique has been proposed. By the voltage-

double capacitor, the voltage-boost ability is increased; 

unfortunately, the capacitor will suffer high voltage and 
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current stresses. The switched capacitor and switched 

inductor technique are used to realize high step-up voltage 

gains, but they lead to larger power losses[2,4]. 

 
Fig.1: Proposed Topology for DC-DC Converter 

 The improved coupled inductor DC-DC converters with 

two winding and three winding coupled-inductor cells are 

presented to realize higher voltage gains, but the switches 

are placed at the output diode to higher switch voltage 

stresses. By adjusting the turn ratio of a coupled inductor, 

the converter can obtain a high step-up voltage gain but, on 

the down side, the leakage inductor will cause a high voltage 

spike on the active switches. To resolve this weakness, an 

active clamp circuit is presented. However, the active clamp 

circuit does not achieve the step-up voltage, reduces 

efficiency, and adds extra cost. The converter can recycle 

the energy of the leakage inductor and improve the 

performance by using a negative clamp circuit to increase 

efficiency[4].  

 In this paper, a novel high step-up converter with a 

smaller turn ratio is proposed, and can achieve higher gain 

through coupled inductor technology and voltage lift 

technology, which will be beneficial to connect the power 

grid and transmit renewable energy under broader 

application circumstances. The inactive lossless braced 

circuits not exclusively can retain the spillage vitality, yet in 

addition bring down the switch voltage stresses; 

furthermore, the turn around recuperation issue of diodes 

can be diminished to improve the framework effectiveness. 

Furthermore, the voltage worry of the yield capacitor is 

decreased. The working standard and comparing 

hypothetical investigations are examined in detail. 

II. OPERATION PRINCIPLE AND PARAMETER 

CALCULATION 

 The circuit consist of DC input voltage Vin, one active 

switch S, five capacitors C1, C2 ,C3, C4 and C5 , coupled 

inductor which has primary winding, secondary, tertiary 

winding and a magnetizing inductance Lm and three diodes 

D1 ,D2 and D3 have been used. This circuit can be divided 

into two stages which is  shown in Fig.1. 
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 The first stage consists of CUK circuit with one diode 

D1, capacitors C1, C2, and inductor L1 and L2. The second 

stage consists of voltage multiplier cells (VMC) with two 

capacitors C3, C4 , Diodes D1and D2 and output capacitor C5. 

The primary inductor has N1 turns and secondary inductor 

has N2, and tertiary inductor has N3 turn. Therefore coupled 

inductor ratio will be N21=N2/N1 and N31=N3/N1.  

 The coupled inductor stores the energy and act as a 

transfer device. The main waveform of performance of  

several components are shown in Fig.2 and an operating 

mode with current direction in circuit is shown in Fig.3. 

 
Fig.2: Main waveforms 

 Mode I [t0<t<t1]: In this mode, the dynamic switch S, 

diodes D2 and D3 are in turned on state and diode D1 is in 

killed state. The DC input voltage source stores vitality in 

the polarizing inductor Lm and the capacitor C3 and C4 are 

getting charge from optional winding N3. The capacitor C1 

and C2 are getting released. The yield capacitor gives 

vitality to the heap. The present heading is appeared. This 

mode closes at t=t1. 

Mode II [t1<t<t2]: Switch S is still in on state in this 

mode. Amid this mode the polarizing inductor current ILm 

achieves most extreme current. The capacitor C1 C2 still 

proceed to release and capacitor C3 and C4 are as yet 

getting charged. The diode D1 is killed and diodes D2 and 

D3 are as yet leading when the turn is killed.  

 Mode III [t2<t<t3]: In this mode diode D1 is exchanged 

on and the diodes D2 and D3 turn off. Amid this mode, the 

present charges toward the capacitor C1 and C2. The DC 

input voltage is in arrangement with the inductor L, 

capacitor C and is moving through diode. The heap is in 

arrangement with the capacitor C3 and C2. The yield 

capacitor is getting charged. This mode closes at t=t3. The 

working mode is appeared in Fig.3. 

 
(a) [t0~t1] MODE I 

 
(b) [t1~t2] MODE II 

 
(c) [t2~t3] MODE III  

 
(d) [t3~t4] MODE IV 

Fig.3: Operating modes 

 Mode IV [t3<t<t4]: In this mode the dynamic switch S, 

the diodes D2 and D3 are still killed and diode D1 is turned 

on. The capacitor C1 and C2 are released which is 

associated in arrangement with the heap, inductor L2 and 

L3.This mode closes when the switch is turned on again. 

For given formula of CUK circuit  

V0/Vin = -d/(1-d)  

,where d is the one cycle period where the switch is 

turned-on. 

Hence, for this circuit output voltage in CCM operation 

mode be 

Vc2+Vin+2N21VL1+N21Vin = 0 

VC2/Vin = -(2+2N21+d)/(1-d)             (1) 

VC5+(V31/2)-VinN31+V0 = 0 

K = 1/2 

VC5 = (-KN31+Dn31)/(1-d)           (2) 

Hence, adding (1) and (2) we will get output voltage for this 

circuit 
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MCCMV0/Vin = VC2/Vin+VC5/Vin 

= - (2+2N21+d-KN31+dN31)/(1-d) 

III. SIMULATION & RESULTS 

 The operation of this circuit was analysis  MATLAB 

simulation and circuit is been shown in Fig.4, where the 

output voltage is 171V and a power of 292 W at a duty cycle 

of 60 and a frequency of 50kHz and voltage stress at the 

switch was seen 10.26 V.  The result are plotted in shown in 

TABLE 1 and the respected graph is also shown in Fig.5. In 

this number of component are been reduced. 

 
Fig. 4: Simulation Circuit 

 For different duty cycles, the voltage stress of the switch 

S is been shown in TABLE 2 and the graph is also shown in 

Fig.6. As seen that with an increase in duty cycle the voltage 

across the active switch also increases hence in practical we 

will not be keep high duty cycle. 

Table 1: Parameters of DC-DC Converter 

 
Table 2: Voltage stress of switch at different duty cycle 

 

 
Fig.5: Response of Voltage and Power graph 

 
Fig.6: Response of Output Voltage stress at different 

cycle 

IV. CONCLUSION 

 In this paper, a stage up DC-DC converter utilizing three 

twisting high-recurrence coupling inductor and a voltage 

multiplier cell is utilized to expand the voltage at the yield. 

Utilizing a solitary dynamic switch, voltage stress is 

decreased and the effectiveness of the circuit is improved in 

correlation with reference[2]. The benefit of this circuit 

gives a smooth output in comparison with available 

literature. The wastage of inductance leakage can be reduced 

by switching the capacitors and directly transferring it to the 

load. Experimental validation for this work can be carried 

out further as a future scope. Recycling energy of 

magnetizing inductor which is given to the load is in the 

release manner and different duty cycles are been simulated.  

The key parameter is been closure in this and has been 

identified and discussed and their importance are been 

ensured that they aim and objectives in the improvement of 

DC-DC converter. 
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