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Abstract— The project is designed& constructed to develop a high voltage DC of around 2KV from a input AC supply source of 230V using the 

capacitors and diodes that are constructed in the form of ladder network based on voltage multiplier concept. Generally transformers are used for 

stepping up of voltage in which the output of the secondary of the step up transformer increases the voltage and decreases the current. The other 

method for stepping up the voltage without the use of transformers is by using voltage multiplier circuit which converts AC to DC. These 

Voltage multipliers are primarily used to develop high voltages where low current is required. The concept of developing high voltage DC from 

single Phase AC is described in this project which can be enhanced up to 10KV. For safety purpose this project is restricted with a multiplication 

factor of 8 so that the output would be within 2KV.This concept of generation of high voltage using multiplier circuit is used in Electronic 

appliances such as CRT’s, oscilloscopes and in industrial applications. The principle of voltage multiplier circuit is that the voltage keeps on 

doubling at each stage. Thus, the output of an 8 stage voltage multiplier circuit is 2KV DC which cannot be measured by using a standard 

multimeter. Hence a potential divider of 10:1 is used at the output such that 200V reading means 2KV. 
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INTRODUCTION 

A voltage multiplier circuit is an electrical circuit which 

converts lower voltage alternating current (AC) into higher 

voltage direct current (DC) by means of capacitors and 

diodes in a ladder network. The output current decreases 

when the voltage is stepped up using transformers. Once a 

load is connected, the value of the output voltage decreases 

even though the measured value of open-circuit output 

voltage is several times greater than the input supply 

voltage. Voltage multipliers can be further classified as 

voltage doublers, triplers, and quadruplers etc. based on the 

ratio of output voltage to input voltage. For example, if the 

open circuit output voltage of a multiplier circuit is twice the 

peak of AC input voltage, it is called a voltage doubler. 

 

       Fig 1. Block Diagram of Voltage Multiplier 

HOW DOES A MULTIPLIER WORKS?? 

 

 When TS isNegative Peak - C1 charges through D1 

to Vm 

 When TS is Positive Peak - Vm of TS adds 

arithmetically to existing potential C1, thus C2 

charges to 2Vm through D2.  

 When TS is Negative Peak - C3 is charged to 2Vm 

through D3.  

 When TS is Positive Peak - C4 is charged to 2Vm 

through D4.     

Therefore, output voltage = Vm x N, Where N = the number 

of stages. 

TYPES OF MULTIPLIER CIRCUITS 

 Half wave series. 

 Half wave parallel. 

 Full wave parallel. 

 Full wave series parallel. 
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I.HALF WAVE SERIES. 

 

Matlab Simulated circuit of Half wave series circuit: 

 

Simulated output of half wave series circuit plotted for 

Time v/s Voltage: 

Vin=25V, Vo=155V, N=8 

 

II. HALF WAVE PARALLEL: 

 

Simulated circuit of Half wave parallel circuit: 

 

Simulated output of half wave parallel circuit plotted for 

Time v/s voltage: 

Vin=200V, Vo=1280V, N=8 

 

III. FULL WAVE PARALLEL: 

 

Simulated circuit of Full wave parallel circuit: 

 

Simulated output of Full wave parallel circuit plotted for 

Time v/s Voltage: 

Vin=250V, Vo= 1680V, N=8 
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IV. FULL WAVE SERIES PARALLEL 

 

Simulated circuit of Full wave series parallel circuit: 

 

Simulated output of Full wave series parallel circuit 

plotted for Time v/s Voltage: 

Vin=25V, Vo=400V, N=8 

 

MATLAB program to calculate Vrip, Vo, Vreg, Xc, Po: 

 

Programmed output of a half wave series circuit:  

 

Output result: 

Table showing the min. & max. Values of Half wave 

series circuit obtained through program: 

 

Various graph plotted for a half wave series circuit: 
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Table showing the min. & max. Values of a Half wave 

parallel circuit obtained through program: 

 

Various graphs plotted for half wave parallel circuit: 
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Table showing the values of a full wave parallel circuit 

obtained through program: 

 

Various graphs plotted for Full wave parallel circuit:

 

 

Table showing the values of a full wave series parallel 

circuit obtained through program: 

 

Various graphs plotted for Full wave series parallel 

circuit: 

 

 

 

CONCLUSION: 

The following conclusions are drawn from the above study: 

The simulation results are carried out with 

MATLAB/SIMULINK software and are found to be 

matching with theoretical calculations .Voltage Multipliers 

can deliver large voltages without changing the input 

transformer voltage. These systems are less bulky than 

conventional transformer rectifier sets. Different voltages 

can be taken at different stages without changing the input 

voltage. This kind of system is reliable, less complicated and 

light in weight. REFERENCES: 
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