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Abstract  -    The zeta converter capable of operating in either step up or step down mode. Zeta converter is most widely used AC -

DC converter for renewable energy applications. A zeta converter is an AC-DC power converter that steps down the voltage from its input 

supply to its output load.  An AC-to-DC converter is an electronic circuit that converts a source of alternating current (AC) into Direct 

current (DC). Zeta converter working in Continuous Conduction Mode (CCM) mode. During continuous conduction mode, the inductor 

current never reaches zero value. The CCM is used in most of the regulator applications. The Voltage Regulator Module (VRM) is 

designed to regulate the input voltage level to the desired level automatically. The fuzzy controller controls the output voltage (Vo) and 

improves the transient reponses and Fuzzy controller has two input that, error voltage (e) and change in error voltage (Δe). Pulse width 

modulation (PWM) is the method used to control this switching transistor, the on and off time of which is controlled as a function of the 

output voltage. 

              The ZETA converter topology provides a positive output voltage from an input voltage that varies above and below the output 

voltage. The ZETA converter also needs two inductors and a series capacitor, sometimes called a flying capacitor. Zeta converter with 

better efficiency, lower total harmonic distortion factor and power factor correction. It requires simpler control circuitry with fewer 

external components. Performance of Zeta converter in open loop, closed loop is obtained. Zeta converter in closed loop has low THD 

value and power factor near to unity. The effectiveness of the topology is verified with input AC voltage 230V, output voltage 48V and  

maximum output current of  10A by varying duty cycle and operating at 50KHZ switching frequency. 
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I.  INTRODUCTION 

1.1 VOLTAGE REGULATOR MODULE 

 A voltage regulator is a system designed to automatically maintain a constant voltage level. A voltage regulator may use a simple feed-

forward design or may include negative feedback. It may use an electromechanical mechanism, or electronic components. Depending on the 

design, it may be used to regulate one or more or DC voltages. A voltage regulator generates a fixed output voltage of a preset magnitude that 

remains constant regardless of changes to its input voltage or load conditions. The purpose of a voltage regulator is to keep the voltage in a 

circuit relatively close to a desired value. A voltage regulator is used to regulate voltage level. When a steady, reliable voltage is needed, then 

voltage regulator is the preferred device. It generates a fixed output voltage that remains constant for any changes in an input voltage or load 

conditions. It acts as a buffer for protecting components from damages. A regulator employs an active (MOSFET) pass device (series or shunt) 

controlled by a high gain differential amplifier. It compares the output voltage with a precise reference voltage and adjusts the pass device to 

maintain a constant output voltage. 

Thus, a voltage regulator is used for two reasons:- 

1. To regulate or vary the output voltage of the circuit. 

2. To keep the output voltage constant at the desired value in-spite of variations in the supply voltage or in the load current 

There are two types of Voltage regulators: Linear voltage regulator and switching   voltage regulator: 

 There are two types of linear voltage regulators: Series and Shunt. 

 There are three types of switching voltage regulators: Step up, Step down and Inverter voltage regulators. 

 1.2 AC-DC CONVERTER 

  Electric power is transported on wires either as a direct current (DC) flowing in one direction at a non-

oscillating constant voltage, or as an alternating current (AC) flowing backwards and forwards due to an oscillating voltage. AC is the 

dominant method of transporting power because it offers several advantages over DC, including lower distribution costs and simple way 
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of converting between voltage levels thanks to the invention of the transformer. AC power that is sent at high voltage over long distances 
and then converted down to a lower voltage is a more efficient and safer source of power in homes.  

1.3 PULSE WIDTH MODULATION 

       Pulse-width modulation (PWM) is a modulation process or technique used in most communication systems for encoding the amplitude of a 

signal right into a pulse width or duration of another signal, usually a carrier signal, for transmission. Although PWM is also used in 

communications, its main purpose is actually to control the power that is supplied to various types of electrical devices, most especially to inertial 

loads such as AC/DC motors. 

   Pulse-width modulation (PWM), or pulse-duration modulation (PDM), is a way of describing a digital (binary/discrete) signal that was created 

through a modulation technique, which involves encoding a message into a pulsing signal. Although this modulation technique can be used to 

encode information for transmission, its main use is to allow the control of the power supplied to electrical devices, especially to inertia loads such 

as motors. In addition, PWM is one of the two principal algorithms used in photovoltaic solar battery chargers, the other being maximum power 
point tracking.  

           The average value of voltage (and current) fed to the load is controlled by turning the switch between supply and load on and off at a fast 
rate. The longer the switch is on compared to the off periods, the higher the total power supplied to the load. 

 The main advantage of PWM is that power loss in the switching devices is very low. When a switch is off there is practically no current, 

and when it is on and power is being transferred to the load, there is almost no voltage drop across the switch. Power loss, being the product of 

voltage and current, is thus in both cases close to zero. PWM also works well with digital controls, which, because of their on/off nature, can easily 

set the needed duty cycle. 

        Pulse Width Modulation (PWM) is the name of a technique to generate low frequency output signals from high frequency pulses. The 

modulation signal can be any shape. If the peak of the modulation is less than the peak of the carrier signal, the output will follow the shape of the 

modulation signal. 

PWM has also been used in certain communication systems where its duty cycle has been used to convey information over a communications 

channel. 

The Pulse Width Modulation is a technique in which the ON time or OFF time of a pulse is varied according to the amplitude of the 

modulating signal. 

The term duty cycle describes the proportion of 'on' time to the regular interval or 'period' of time; a low duty cycle corresponds to low 

power, because the power is off for most of the time. From  the Figure  Duty cycle is expressed in percent, 100% being fully on. When a digital 

signal is on half of the time and off the other half of the time, the digital signal has a duty cycle of 50% and resembles a "square" wave. 

 

 

Fig.1 Pulse width modulation 

TYPES 

       Three types of Pulse-Width Modulation (PWM) are possible: 

1. The pulse center may be fixed in the center of the time window and both edges of the pulse moved to compress or expand the width. 

2. The lead edge can be held at the lead edge of the window and the tail edge modulated. 

3. The tail edge can be fixed and the lead edge modulated. 

 
II. PROPOSED SYSTEM 

Voltage Regulator Module comprises of AC-DC converter with an input AC voltage of 230V.The step down transformer is used to step 

down the voltage of 110V AC. 

268

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 3, March 2019

ISSN NO: 0972-1347

http://ijics.com

https://en.wikipedia.org/wiki/Signal_edge


The EMI filter is constructed using passive LC filters to reduce harmonics present in the input current. The power factor correction is 

effectively carried out with the help of the presence of capacitor in LC filter tends to reduce pulses of in desirable frequency present at input. 

The current and voltage measurement is used to measures an input current and input voltage. The bridge rectifier is used to converts an 

AC voltage into DC voltage. 

The four diodes are connected in parallel. The AC voltage is given to input source positive half cycle D1 and D4 are operated. And 

negative half cycle D2 and D3 are operated. They are diagonally opposite. So the DC output 155.54V is produced and fed to the input of zeta 

converter. 

Input current-Reference current = Error 

The zeta converter step down the voltage as 48V.And it provides better efficiency and better voltage gain than regular buck converter. 

The zeta converter needs two inductors and a series capacitor sometimes called as flying capacitor. It operates in continuous conduction mode (i.e.) 

inductor current never goes to zero. 

And the multiplexer produce a single output. The error and change in error is given as input to Mux. And the output voltage of Mux is 

given as input to fuzzy logic controller. The change in derivative block is connected because it minimizes the error and fuzzy controller produces 

the waveform of desired duty cycle. 

The error is given to input of relay in the basis of hysteresis band range. The positive value of 0.001 the output pulse is ON and goes 

negative value -0.001 the output pulse is OFF and produces an PWM signal(ON,OFF) pulse. In the PWM signal is given to gating pulse of 

MOSFET’S.  

 

 

 

 

 

 

 

Fig 2.Proposed block diagram for voltage regulator module 

 

Fig.3 Circuit diagram of Voltage Regulator Module 
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Fig.4 Simulation diagram of Voltage Regulator Module 

 

 

III.   RESULTS 

  Line Regulation 

    Line regulation is the ability to maintain a constant output voltage level on the output channel of a power supply despite changes to the input 

voltage level. 

 

 

INPUT 

VOLTAGE 

(Vin) 

INPUT 

CURRENT 

(Iin) 

INPUT 

POWER 

(Pin) 

DUTY 

CYCLE 

OUTPUT 

VOLTAGE 

(Vout) 

OUTOUT 

CURRENT 

(Iout) 

OUTPUT 

POWER 

(Pout) 

EFFICIENCY 

191 2.53 483.3 25 48 10 480 99.3 

176 2.76 486.8 26 48 10 480 98.6 

162 3.02 489.7 27 48 10 480 98 

148 3.31 490.7 28 48 10 480 97.8 

134 3.69 495.3 29 48 10 480 96.9 
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Load Regulation 

 
    Load regulation is the capability to maintain a constant voltage (or current) level on the output channel of a power supply despite changes in the 

supply's load (such as a change in resistance value connected across the supply output). 
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162 3 486 25 48 10 480 98.6 

162 2.44 395.8 26 48 8 384 97 

162 1.83 297.82 27 48 6 288 96.7 

162 1.24 201.46 28 48 4 192 95.3 

162 0.63 102.12 29 48 2 96 94 
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EFFICIENCY 

     A power converter’s efficiency is determined by comparing its input power to its output power. The efficiency of the converter is calculated 
by dividing the output power (Pout) by its input power (Pin). 

Efficiency=[Pout/pin]*100 

 

Input voltage vs Efficiency 
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Load current vs. Efficiency 
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POWER FACTOR CORRECTION (PFC) 

Power Factor Correction (PFC) aims to improve power factor and hence power quality, utilising capacitors to offset usually inductive 

loads, for example motors. PFC systems increase the efficiency of power supply, delivering immediate cost savings on electricity. 

  Power Factor Correction may be required where a system has a power factor of less than 90% (or 0.9). A poor power factor can contribute to 

equipment instability and failure, as well as significantly higher than necessary energy costs since it means that more current is required to perform 

the same amount of work. By optimizing  and improving the power factor, power quality is improved, reducing the load on the electricity 

distribution system. 
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Fig.5 Power factor correction 

TOTAL HARMONIC DISORTION (THD) 

    The total harmonic distortion (THD) is a measurement of the harmonic distortion present in a signal and is defined as the ratio of the sum of the 

powers of all harmonic components to the power of the fundamental frequency. 

THD=7.22% 

 

Fig.6 Total harmonic disortion 

IV. CONCLUSION 

     Voltage Regulator Module comprises an AC-DC Converter  with an input AC voltage of  230V . In this proposed system, Line regulation and 

Load regulation with an efficiency of 99.3% are obtained. The effectiveness of the topology is verified with input AC voltage of 230V, and DC 

output voltage 48V and  maximum output current of 10A operating at 50KHZ switching frequency. 
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