
Harshil shrivastava 2020, 8:5 

ISSN (Online): 2348-4098 

ISSN (Print): 2395-4752 

 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

© 2020 Harshil shrivastava. This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly credited. 

A Revire on CUK-ZETA Multi-Input DC-DC 

Converter 
M.Tech. Scholar Harshil shrivastava, Professor Dr. K.T Chaturvedi 

Department of Electrical and Electronics Engineering,  

UIT RGPV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

I. INTRODUCTION 
 

Pollution problems can be observed on Earth, and 

changes caused by fossil fuels are becoming a 

growing driving force. One action to reduce CO2 

emissions is the "Kyoto Protocol," which requires 

states to reduce greenhouse gas emissions. The main 

cause of excessive carbon emissions is the 

combustion of fossil fuels. In addition, rapid and 

unpredictable oil prices have since then aroused 

interest in switching from fossil fuels to renewable 

resources. The virtual capacitor concept has been 

introduced in the control to reduce the DC current 

injection in the mains inverters. It requires the 

current sensor to return the signal to the virtual 

capacitor control circuit. The additional DC power 

management is used to suppress the direct current 

that the inverter injects into the mains. And it uses 

the same current sensor as the input signal from the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

auxiliary DC current control loop. Armstrong 

(Armstrong) proposed an automatic calibration 

converter to solve the zero operating problem of the 

current sensor. It needs a current sensor to detect 

the DC bus current. One solution is to use several 

photovoltaic cells connected in series to achieve the 

required voltage. In this solution, however, some 

cells may be occluded, and these occluded cells will 

be inversely biased, acting as loads instead of 

sources. In addition, discrepancies in photovoltaic 

modules can lead to highly localized power 

consumption, thereby reducing the output power.  

 

Using a high-gain dc-dc converter can be one of the 

effective solutions to increase the voltage of low 

photovoltaic cells. Use multiple switches to achieve 

high voltage gain and reduce AC voltage. However, 

Abstract- This project presents a new transformerless buck-boost converter based on the ZETA 

converter. The proposed converter has the advantages of ZETA converter, such as buck-boost 

capability, DC isolation from input to output and DC output current. The voltage gain of the proposed 

converter is greater than that of the conventional ZETA converter. In the proposed converter, only one 

main switch is used. The proposed converter can provide a lower AC voltage. Therefore, the low 

resistance of the main contact can be selected to reduce displacement loss. The proposed converter 

topology is simple; therefore, controlling the conversion is straightforward. The converter has a 

continuous output current. The mathematical analysis of the proposed converter is recalled. This 

project proposes a double input DC-DC converter based on the integration of CUK and Zeta converters, 

which performs a boost operation suitable for telecommunication supplies. In the proposed converter, 

the input DC voltage can be interrupted or increased, and the input DC power supply can also supply 

the load separately or at the same time. This combination causes the output voltage to be negative, 

but by introducing diodes and capacitors across the bridge the polarity is reversed to a positive 

voltage at the output. The converter can provide up and down conversion with reasonable duty cycle. 

The state of stability of the converter is analyzed and introduced in this recommendation. 
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compared to a single-switch DC-DC converter, the 

cost cost increases and the control method is more 

complicated. In the traditional insulated DC-DC 

converter, a transformer with a high speed ratio is 

used to achieve a large voltage increase. However, 

due to the large leakage inductance of the 

transformer, the efficiency of this method is reduced. 

Therefore, a non-isolated high boost amplifier is 

required to achieve higher efficiency. 

 

The boost converter is the most common converter 

used to increase the DC voltage. By using this 

converter, a large DC gain can theoretically be 

obtained. However, efficiency is reduced by actual 

implementation. In addition, it has a major diode 

reverse recovery problem. Shift converters, such as 

super boost converters, can be used to achieve large 

DC gains. However, the operating cycle of the main 

switch must be very large to achieve large gains. 

Other non-insulated inverters, such as boost 

inverters that use coupled inductors or cascaded 

boost inverters, can be used to reach higher DC 

voltages. However, they are unstable and inefficient 

at large DC voltage gains. 

 

Fuel cells and photovoltaic cells are the two main 

sources of energy. However, the voltage levels of 

these sources are too low and unpredictably 

unstable, varying with climatic conditions (such as 

solar radiation and temperature). Therefore, 

photovoltaic cells and fuel cell systems require high 

voltage amplifier converters. In theory, the classic 

boost converter can be used for high voltage 

applications. However, the efficiency and voltage 

amplification of the classic boost converter are 

limited by the large operating cycle, diode and 

switch loss and the corresponding series resistance 

of the inductor and capacitor. The stress on the main 

switch on the classic boost converter is very high.  

 

The high voltage of the main switch results in large 

line losses. DC-DC converters are used to transmit 

power in many applications. A stable output voltage 

must be obtained. In addition, high voltage 

conversion can be important. To provide a higher 

voltage conversion ratio, many modifications of the 

DC-DC converter have been proposed.  

 

In a switched capacitor converter, the input voltage is 

used to supply energy, and the switched capacitors 

are connected in series and supply power to the 

load. Therefore, the power supply voltage can be 

doubled. 

 

II. RELATED WORK 
  

In the solar cell production (PV) market, AC 

photovoltaic modules have shown significant growth. 

However, for modular mains connection via DC-AC 

converters, high voltage amplifiers are important. 

This work proposes a converter that uses liquid 

active contacts to isolate the energy from the 

photovoltaic panel when the AC module is off. This 

special design can protect installers and users from 

electrical hazards. Since there is no extremely high 

duty cycle and several rotational ratios of coupled 

inductors, the converter can achieve a high boost 

voltage conversion rate. The leakage inductor energy 

from the coupled inductor can be efficiently reused 

for the load. These features illustrate the high 

performance of the module. The detailed working 

principle and steady-state analysis of continuous, 

discontinuous, and boundary wire states are 

described. The converter has an input voltage of 15 

V, an output voltage of 200 V and an output power 

of 100 W.  

 

The prototype circuit is implemented; its maximum 

efficiency is as high as 95.3% and its full load 

efficiency is 92.3%. In addition, the equivalent series 

resistance (ESR) of the capacitor and the parasitic 

resistance of the inductor also affect the overall 

efficiency. The use of active terminal technology can 

not only recover the energy from the leakage 

inductor, but also limit the voltage at both ends of 

the active switch, but the exchange is higher cost and 

complex control circuit. By combining active buffers, 

auxiliary resonant circuits, synchronous rectifiers or 

coupled capacitor-based resonant circuits, etc., these 

technologies make the active switch for zero voltage 

switch (ZVS) or zero current switching (ZCS) 

operation and improve the converter efficiency.  

 

However, when the inductor energy leaked by the 

coupled inductor can be recovered, the voltage on 

the active switch is reduced, which means that the 

coupled inductor used in combination with a voltage 

multiplier or boost technology can reach higher 

targets. The tension is rising. As shown in FIG. 2, the 

proposed converter includes a coupled inductor T1 

and a liquid active switch S1. The primary winding N1 

of the coupled inductor T1 corresponds to the input 

inductor of a conventional boost converter, and the 
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capacitor C1 and the diode D1 receive leakage 

inductor energy from N1. The secondary winding N2 

of the coupled inductor T1 is connected to a second 

pair of capacitors C2 and diode D2, and the second 

pair of capacitors C2 and diode D2 are connected in 

series with N1 to further increase the boost voltage. 

 

In many applications, it is desirable to use a 

microcontroller or digital signal processor (DSP) to 

control the power converter to implement complex 

control schemes, such as fuzzy control, renewable 

energy control, etc. The block diagram of this 

structure is shown in Figure 1. .1. A set of sensors 

used to measure power conversion signals of 

interest, such as output current or voltage, output 

frequency, etc. [31]. They are connected to a 

microcontroller or DSP device via an analog-to-

digital (A / D) converter [8] 

 

The measured parameters are entered into the 

digital controller to adjust the operating cycle value 

of the PWM signal, which further controls the 

operation of the power converter according to the 

required control laws (such as fuzzy logic control, PID 

control and neural network control). Since it is 

desired to integrate all operations into a single IC to 

reduce the overall system speed, an on-chip PWM 

generator is normally used to generate each PWM 

signal [14]. 

 

M. Savaghebi, A. Jalilian, In recent times, people 

have been paying more attention to the use of 

dispersed generals (DGs) not only to inject energy 

into boxes, but also to improve quality. There is a 

long-term monitoring method for compensating for 

the lack of oil in the microgrid islands. This method is 

based on accurate control of the DGs interface 

converter. The DG is bound to compensate for the 

shortcomings of the bill, as long as it shares 

compensatory work and strong and reactive forces. 

The DG control system focuses on powerful and 

robust controls, virtual reality channels, current 

voltage and current controllers, and unbalanced 

printers. The method of design of the control system 

is discussed in detail, and simulations and 

presentation experiments are provided. The results 

prove the effectiveness of this method in the 

processing of food insufficiency. Under unbalanced 

conditions, the power system will suffer significant 

losses and become unstable. Similarly, volatility 

inefficiencies can have a negative impact on devices 

such as induction motors, electronic power 

converters and high-speed imaging (ASD). In these 

operations, the wave of fuel generated by the 

unbalanced load is released by the balance in the 

current line. But, in the case of heavy load 

inequalities, the current rise of the engine is that the 

level of active filtering exceeds the weight of the 

filter. On the other hand, it is known that the 

distributed compiler (DG) producer is often confused 

with the prime return, which is connected to the 

power distribution system through an interface 

converter (e.g., a printer with variable variables). dc / 

ac conversion). The power generation system can be 

a public box or a local DG board called a DG. The 

function of the DG center is to adjust the angle of 

development and the strength of the production line 

to control the active and reactive power injection, 

but this compensation will be considered as an 

inconvenience to disassemble the pipeline. In other 

words, there is an agreement between the 

effectiveness of unreasonable compensation and the 

ability to correct mining. To solve this problem, the 

proposal of this paper proposes a direct modification 

of the bill of lading to compensate for the shortage 

of oil in the microphone. In this way, the indication of 

compensation is treated as an order followed by the 

monitoring of the bill. It should be noted that 

according to the theory of symmetric elements, a 

group with a large number of unbalanced processes 

(e.g. or present) can be formed into three groups: 

balanced elements, i.e., healthy, structural elements 

and non- fotony. The well-adjusted phase consists of 

three phasors of the same size and ± 120 ° phase 

shift. The negatively charged component consists of 

similar phasors, however, the path of rotation is the 

opposite of the positive phasor series. The zero 

transmission element is three phasors equal in 

amplitude and zero phase shift. As mentioned earlier, 

no significant micro grid elements were studied in 

this paper. 

 

Alia M. Khatab et.al (2018)This paper proposes an 

electric vehicle (EV) battery charger based on Zeta 

converter. The Zeta converter is a fourth-order DC-

DC converter used as a buck-boost converter with 

non-inverting output. The Zeta converter is 

controlled to extract the maximum power from the 

photovoltaic (PV) setup to charge the EV battery. The 

photovoltaic array consists of 280 watt photovoltaic 

modules. Perturbation and observation (P&O) 

technology for maximum power point tracking 

(MPPT) is used to obtain maximum power from the 

PV array. It can also be used to obtain the correct 
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operating cycle of the Zeta switch. The proposed 

system is modeled and simulated using EMTDC / 

PSCAD software. Simulation results are presented to 

evaluate the performance of the proposed system. 

 Surbhi Shringi et.al (2019) :Comparison of Zeta, 

Buck-Boost, and Cuk converters used in solar-based 

systems using P&O technology to track the 

maximum power point. The converter and its 

advantages and disadvantages are described and 

simulated to compare the output power. Simulation 

results show that between Buck-Boost, Cuk and Zeta 

converters. Zeta converter can track the maximum 

power without any secondary fluctuations, so it's the 

best match for the solar system 

  

Kuldeep Singh Rathode et.al (2019)This work 

introduces the method of realizing incremental 

conductivity (INC) MPPT by voltage perturbation by 

tracking the maximum power point (MPP) of solar 

cell (SPV) arrays using Zeta converters. INC MPPT 

caused by voltage interference requires a PI 

controller (INC-PI MPPT). INC-PI MPPT eliminates the 

step size collection faced by INC MPPT in direct duty 

cycle management, and tracks MPP at high speed or 

reduces oscillations around MPP without affecting 

accuracy. The Zeta converter operates in incessant 

wire mode and provides an unlimited range for 

MPPT. The suggested system can be intended and 

modeled to achieve good exactness or stability 

under high dynamic situations. The suggested 

system was simulated and MATLAB / Simulink was 

used to compare the INC-PI MPPT and INC MPPT for 

shortest operating cycle controller to verify the 

proposed system's performance under actual 

operating conditions. 

 

Paulson Samuel  et.al (2019) : This paper proposes 

a multi-phase multi-phase technology in-phase 

buck-boost converter, called multi-device multi-

phase interleaved buck-boost converter 

(MDMPIBBC). This study shows how the use of multi-

device and multi-phase technology in converters can 

reduce the size of filter components, reduce the 

current ripple, and increase bandwidth. The state 

space model of the proposed converter is used to 

evaluate the stability of MDMPIBC. When evaluating 

the converter performance, the internal resistance of 

the passive components is considered. For FC power 

supplies with a full load voltage of 55 V and a non-

load voltage of 90 V, the stability state of the 

MDMPIBBC is analyzed, which is in accordance with 

the ratings of Ballard's "FCgen 1020ACS" model. 

With the recommended converter, the observed FC 

ripple is 4% (less than the allowed FC current 

shrinkage, ie 5%). 

 Md Saidul Hasan  et al (2018) This work proposes 

a DC-DC buck boost converter that mainly provides a 

down-shot output voltage lower than input energy. It 

consists of the same components comparable to 

conventional DC-DC buck converters, such as 

MOSFET switches, paired inductors, and coupled 

capacitors. PSIM simulations have been performed to 

compare and contrast the efficiency of proposed DC-

DC buck-boo.st converter and conventional DC-DC 

buck converter. The results show that the efficiency 

of the proposed DC-DC buck boost converter is 

higher than that of the conventional DC-DC buck 

converter in terms of switching frequency and load 

variation. 

 

III. PROPOSED SYSTEM 
 

A schematic circuit diagram of a Cuk-Zeta DC-DC 

converter with 2 inputs is proposed with two 

different voltage sources. It includes two different 

input sources Vg1 or Vg2 and four diodes D1-D4 to 

provide recent paths in dissimilar states. This project 

considers the enduring construction of the input DC 

power supply. Therefore, if you often need to 

connect and disconnect each power supply from the 

input side of the converter, you can use active 

switches instead of S1 and S2. The energy receiver, 

converter or transmitter is located in middle of 

converter. This part is a two-port network consisting 

of shunt capacitors C1 and C2 and diodes D1 and D2 

connected in an X-shape, called "transdiode 

capacitor network". In this state, since both sources 

are active, S1 and S2 are forward-facing, while S3 or 

D4 are inversely biased. 

  

 
Fig .1 proposed block diagram. 
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 Fig 2 circuit diagram. 

 

BOOST CONVERTER a DC-to-DC converter whose 

output volume is larger than the output volume. Also 

called pulse converter. The uploader got its name, 

because, like the promotion converter, it goes up at a 

higher rate than the cable reinforcement cable. 

According to the law of preservation of energy, input 

power must be equivalent to the energy of the 

energy (assuming there is no line loss). 

 

Input power (Pin) = output power (Pout). 

Since Vin<Vout in the boost converter, it can be 

concluded that output recent is less than the input 

current. So in the boost converter Vin<Voutand Iin> 

Iout. 

The Working Attitude of the Transformer The chief 

function of the transmitter is that the inductor in 

input circuit can withstand the rapid change of 

current of the transmitter. When the wheel is open, 

the inductor stores energy in a compressed form or 

releases it when the wheel is closed. The capacitor in 

output circuit is expected to be large thus increasing 

the time continuous of the RC distribution line. 

Compared to the rotation cycle, more time can 

guarantee a constant volume of Vo (t) = Vo 

(constant) amplifier signal transducer. The image by 

sub-section is shown below 

 

1. Operation: 

 

Step 1 When the thread is closed, passengers flow 

through the industry, saving energy and producing 

magnetic fields. The polar bear on the left of the 

industry is fine. 

  
Fig 3 Circuit diagram of Boost converter. 

 

Step 2 As the steering wheel closes, the existing 

processing is reduced. The previously generated 

magnetic field will be eliminated to keep the flow in 

charge. Therefore, the divergence is reversed (which 

means that the left inductor will become negative). 

As a result, both supply lines will be connected in 

series, generating higher power to charge the 

capacitor via a D diode. 

 
Fig 4 Circuit diagram of Boost converter. 

 

2. Modes of Operation Of Boost Converter 

 

2.1. Continuous conduction mode: Current flow 

complete inductor will never be zero, that is, the 

inductor is incompletely driven before start of 

rotation. In the indefinite induction method, the 

inductor flow rate is zero, that is, the inductor is 

totally removed at finish of the induction cycle. 

 

2.2. Boost converter circuit analysis: Throughout 

the analysis, it is assumed that present oscillation 

(maximum to minimum) completes the inductor or 

energy oscillation through the capacitor is very small, 

so they change linearly. This is to simplify the 

analysis and, compared to the actual value, the 

results obtained through this analysis are very 

accurate. 

 

IV CONCLUSION 
  

In this thesis a new transformer-free step-down 

boost converter based on ZETA converter. Only one 

chief switch is used in this converter, which reduces 

losses or recovers efficiency. The voltage boost of the 

converter is developed than traditional boost, buck 

boost, ZETA, CUK and. The structure of suggested 

converter is very simple or therefore converter 

control is very simple. This thesis presents a new 

dual-input Cuk-zeta dc-dc converter. Explain in detail 

its working principle and stable condition. Analysis 

and simulation results show that the input DC power 

supply can supply power to load because disaster of 
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each input power supply does not interfere with the 

operation of other equipment. The 2 contribution 

bases may have different properties and voltages. 

The ability of the proposed converter to work in buck 

and boost modes is an beneficial feature. The 

converter's boost properties make it suitable for new 

energy applications. The converter can be studied 

further for dynamic examination. The closed loop 

control strategy is also realized for suggested 

converter. 
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