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       ABSTRACT: This paper presents a soft switching technique used along with the cascaded transformer to run a 
PMDC motor. The three level PWM circuits with two active switches and the capacitors are connected in parallel with 
it. There are only two switches used in the conventional method. In the conventional method there are four switches 
and four transformers are used. But in the existing system only two transformers can be used, so that the leakage 
inductance can be reduced. The series resonant converter is used to achieve ZVS turn-on for all power switches and 
zero-current switching for all rectifier diodes. The switching losses of the switches and the reverse recovery loss of the 
diodes are reduced. The resonant converters has wide range of switching frequency that can be overcome by adopting 
the PWM method to regulate the output voltage. The cascaded transformer are used in the primary and secondary side 
to balance and share the current which is supplied to the load. The PMDC motor can be used as load. The conventional 
method does not use any controller to control the resistive load. The voltage of the motor can be sensed by using the 
fuzzy logic controller. The leakage inductance can be reduced by making the frequency constant. 
  
       KEYWORDS: ZVS, ZCS, Fuzzy logic controller, PMDC motor, Converter, Cascaded Transformer. 
 

I. INTRODUCTION 
 
In the conventional system three Dc converters has been used obtain high output voltage and current. A resonant circuit 
in the power path, the switches can be configured to operate at either zero current or voltage points in the waveform, 
greatly reducing their stress levels, the resonant sine wave minimizes higher frequency harmonics reducing noise levels. 
Three level ZVS or ZCS converters [1-3] have been proposed to reduce the switching losses at the desired load range. 
To extend the range of the ZVS or ZCS the additional circuitry or leakage inductance has been used. The series 
resonant converters with variable switching frequency have been presented to have the advantages of high voltage gain 
and high circuit efficiency with a wide load range. The series resonant converters have been widely adopted in the 
commercial computer and communication products [3-6].A resonant mode system gives the several benefits avoids 
many of the disadvantages occurred due to higher frequencies. While using a resonant circuit in the power path, the 
switches can be easily operate at either zero current or voltage in the waveform, so that the stress level of the switches 
can be reduced; the resonant sine waves reduces the higher frequency harmonics that minimises the noises and so the 
circuit now requires inductance and capacitance, parasitic elements may enhance the circuit performance. This benefits 
helps, power systems operating in the range of 500 kHz to 2.0 MHz. Even though the resonant converters has wide 
range of frequency from light load to full load the magnetic components in the series resonant converters are not easy 
to design at the optimal condition.so it is better that the dc–dc converter has the advantages of ZVS and ZCS functions 
in the series resonant converter and the constant switching frequency with duty cycle control. A new two level ZVS 
converter is presented for high input and current applications. The switches in the existing system are less than the 
conventional system.  The selected switching frequency is less than the series resonant frequency. Thus, power 
switches can be turned ON at ZVS and rectifier diodes can be turned OFF at ZCS within nearly entire load range. The 
switching loss of MOSFETs and the reverse recovery loss of diodes are reduced. The voltage stress of MOSFETs is 
clamped at one-half of input voltage due to the three-level circuit topology. The capacitors are used instead of the 
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mosfets.so that the switching losses can be reduced. The primary and secondary of the transformer connected in series 
to balance the load current and the load can be changed as PMDC motor instead of the resistors connected in the 
proposed method. The PMDC motor is a dc motor which has stator and rotor with it. The PMDC motor has a 
permanent magnet as a rotor the other features are like a dc motor. The PWM level has been reduced in the existing 
system. Three-level PWM circuits with the same power switches are adopted for high output current applications. The 
main drawback of the conventional method is that to achieve ZVS is very difficult only the energy stored in the leakage 
inductance of the transformer can be used to achieve ZVS. By adding external resonant inductance in series with the 
primary side of the transformer [6-9] it will cause duty cycle loss and increase the oscillations on the secondary side of 
the transformer. The transformer switching losses of power switches are reduced and the reverse recovery losses of 
rectifier diodes are eliminated. The ZVS, ZCS combination gives leading mechanism of the switches and thus the duty 
cycle can be increased by making the frequency as constant. The main objective of this method is summarised as, 
1. To run the PMDC motor by using the cascaded connected transformer with the help of soft switching        technique. 
               2. To reduce the leakage inductance by making the frequency constant and increasing the duty cycle. 
 

II. BLOCK DIAGRAM 
 

 
Fig.1.block diagram of proposed 

 
In fig1 the dc supply is given to the switches in the inverter circuit. The converters can be switched on and off to give 
the signals so that it becomes a pulsating dc. The pulsating dc can be given to the transformers, and then the voltage of 
24 can be stepped up by the cascaded transformer to 48v. The cascaded transformer is connected to a diode bridge 
rectifier it converts the ac in to dc and then it can be gives to the PMDC motor. The actual voltage and the reference 
voltage can be compared by using a comparator and then the comparator gives signals to the fuzzy logic controller. The 
controller controls the given signals and gives to the PWM generator, it modifies the width of the pulse and the pulse is 
gives to the inverter switches. So that the voltage of the PMDC motor can be controlled.  
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III.CIRCUIT CONFIGURATION 
 

 
Fig2. Circuit diagram of proposed system. 

          
                In fig2 as we discussed in the block diagram, the input dc voltage of 15v is supplied to the half bridge 
inverter circuit. The inverter ac voltage is fed to the isolator or transformer (Tr1, Tr2) where it can be stepped up to26v. 
Since the stepped up voltage is directly fed to the PMDC motor, it has been converted in to a dc voltage by using a 
diode bridge rectifier. The output voltage is sensed and compared with the reference voltage inside the controller. The 
controller used here is the micro controller where the fuzzy logic program is installed inside in it. By comparing the 
output voltage and the reference voltage the micro controller generates the PWM pulses based on the fuzzy logic and 
the pulses is used as the gate pulses to the inverter circuit. 
 
                 The switches S1, S2 can be used instead of using large number of MOSFETs the capacitors C1, C2 can be 
used to minimise the switching losses. The series transformers size are further reduced to reduce the size of magnetic 
cores and winding turns and to balance the primary and secondary side currents of two circuit cells with the interleaved 
connection of transformer secondary windings.    
 
  A resonant converter, like all switching regulators, requires an output filter to smooth the power delivered to the load. 
This output filter must have a break frequency less than one fifth the /lowest switching frequency. Therefore we assume 
the current through Lo and the voltage across Co are both essentially constant at the switching frequency Instead of 
resistance the PMDC motor has been used as load [11-12]. The voltage stress of each power semiconductor is clamped 
at Vin/2 and the current stresses of each transformer secondary winding and the rectifier diodes are equal to half load 
current. There are two modes in the existing system that is shown below. 
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IV .OPERATING MODES OF CONVERTERS 
 
MODE1: 

 
Fig3.Mode1 circuit configuration. 

 
          Fig3 illustrates mode1 at to <t<t1 the switch S1 is conducting S1 can be turned on with zero voltage and the 
transformers primary voltages are negative for first transformer and primary voltage of second transformer are positive 
the primary of transformer T1, T2 can be coupled the magnetising current ilm1decreases linearly and ilm2 is 
simultaneously increases. The capacitor C1, C2 stores some amount of energy before the switch is turned off in case of 
excessive power is need at that time the capacitor gives the power to the switches. Then the given voltage can be 
stepped up and gives to the bridge rectifier the output is given to the PMDC motor. The voltage can be sensed and 
controlled by the controller and gives PWM pulses to the inverter circuit. 
 
 
The current through the inductor and resistor is given for mode1, 

                                        (1) 

 
The voltage through the capacitor and resistor is given below, 
 
 

+              (2) 

 
MODE2: 
               In mode2 begins at t1<t<t2 the switch S2 is starts to conduct with the zero voltage and then slowly the voltage 
will increases to 26v by stepping up by the transformer then it can be converted in to the dc by using the bridge rectifier 
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before the supply is given to the PMDC motor the ripples can be filtered by the filter capacitor and then the output 
voltage can be sensed and controlled by using the fuzzy logic and the controller generates the PWM pulses which is 
used as input signals for the inverter circuit that is shown in fig4. 
 

 
Fig.4.Mode2 circuit configuration. 

 
For mode2 the current through the inductor and resistor is given as, 

(3) 

The capacitor and resistor voltage is given for mode2, 

+          (4) 

 
Where, Im is the peak value of magnitude inductor current. 
 

V.RESULT AND DISCUSSION 
 
                  The DC supply is given to the switches, there are two switches used and two capacitors can be used to store 
the excessive energy dissipating in the circuit. The switches can be turned on and off alternatively. The soft switching 
technique of ZVS and ZCS can be implemented. The ZVS condition can be obtained when the PWM pulse is given to 
the switch the switch can be turned on at that time the voltages across the switch is zero. If the switches does not goes 
to the off state voltage remains in the zero. The input waveform of ZVS is shown in fig6 
 
The ZVS condition can be obtained when the PWM pulse is given to the switch the switch can be turned on at that time 
the voltages across the switch is zero. If the switches does not goes to the off state voltage remains in the zero. The 
ZVS can be connected to the pulse generator and to the voltage controller. The ZCS condition can be obtained when 
the pulse is given to the switches the switch is turned on and the current across the switch is full. Whenever the switch 
is tuned on and off the current is full and goes to zero according to the switch position. The ZCS can be connected to 
the pulse generator and the current controller [12-13]. Both the ZCS and ZVS can be used to achieve the controlled 
output when the input is given to the series connected transformer. The output obtained from the PMDC motor is not a 
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controlled output because the fuzzy controller can be used to control the voltage applied to the motor but in future the 
speed of the motor can be controlled.  The input waveform of ZCS is shown in fig7.         
 

 
           

Fig.5.Simulation diagram 

 
Fig.6. Waveform of ZVS. 
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Fig.7. Waveform of ZCS. 

 

 
      Fig.8. Waveform of PMDC motor 

 
       VI.CONCLUSION 

 
A new PWM converter is presented to have the features of ZVS turn-on for all switches from 10% load to full load, 
ZCS for all rectifier diodes, low voltage stress of MOSFET, less switch counts, and low current stress of rectifier diodes. 
The PWM circuits sharing the same power switches are adopted to reduce the input ripple current and lessen the 
current stress of transformer windings and rectifier diodes. The centre-tapped rectifiers are used at the secondary side to 
have only one diode conduction loss. Compared to the conventional parallel three-level PWM converter, the proposed 
converter can reduce two MOSFETs, two clamped diodes, one flying capacitor, and one PWM controller and instead of 
MOSFETS, IGBTS can be used as a switching components since it has the advantages of both MOSFET and BJT [13-
14]. 
 
 In order to balance output currents of the PWM circuits, the transformers are connected in series at the primary and 
secondary sides. The fixed switching frequency with duty cycle control instead of the variable switching frequency in 
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the conventional series resonant converter is used to regulate the output voltage. The output voltage waveform is shown 
in fig. Based on the series resonant behaviour (switching frequency is less than series resonant frequency, all switches 
are turned ON at ZVS and all rectifier diodes are turned OFF at ZCS. Thus, the switching losses on power 
semiconductors are reduced [14-17]. By making the frequency constant leakage impedance of the transformers can be 
reduced .In conventional method the load used is resistive and none of the controller is used in that. The PMDC motor 
can be used as a load at loading condition then output voltage will be 26v and without load the output voltage is 46v. 
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