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Abstract-A non isolated high step-up DC-DC converter
using zero voltage switching (ZVS) boost integration technique
(BIT) and servo motor techniques is implemented in this project.
The proposed zero voltage switching boost integration technique
to integrates a boost converter with a series output is designed.
This method is provides many advantages such as high device
utilization and improved step up capability power and switching
losses is reduced and improving soft switching capability In
addition DC servo motor variable speed control is obtained by
using zero voltage switching (ZVS) boost integration technique
(BIT) and light load frequency modulation (LLFM) control
method. This method using overall conversion efficiency is
improved.
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I. INTRODUCTION

Non isolated DC-DC high boost converter
applications is a Electric Vehicles (EV) and grid-connected
power systems and High-Intensity-Discharge (HID) is a
lamps for automobile headlamps call for high-performance
step-up techniques. The general approach for this classical
boost converter is simple structure. The operation is the
continuous input current and clamped switch voltage stress to
the series output voltage. The limited step-up soft switching
capability is due to the resistances the reverse recovery
problem caused by a high voltage rating of the diode and the
large switching losses due to the normal switching are major

problem is not allowed to the high step-up ratio and efficiency.

The several converter topologies the voltage conversion
ability performs of operation. For an example are a voltage-
multiplier and a coupled-inductor. The transformer and an
output capacitor is a high boost step-up converter proposed
system. It can be mainly used for diode is voltage multiplier
and capacitor is an output stage in a classical boost converter
the operation is the high step-up ratio without duty ratio. The
output is increased to the number on stage is increased. The
more capacitors and diode is used to the production circuit. It
is for the snubber circuit is switching losses reduced. The
mainly used for the soft switching conduction losses reduced
and improved switching efficiency. A coupled-inductor
working is boost converter is also a variable step-up technique
is used for achieve the high efficiency and protect the switches
from the high peak voltage and current. An auxiliary circuit is
used for commutation purpose. The active-clamp cell in the
coupled-inductor scheme is used for the eliminating this
problem. This problem is reduced to fast achieve the soft
switching performance. The active-clamping is the cell is pair
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of switches and diodes. The active-clamping presented to
reduce the number of active devices and the additional
resonant inductor is used in zero voltage switching operation.
Become used for the auxiliary turns of a coupled-inductor is
increased to raise a step-up ratio of an input current and ripple
becomes more in return of coupled-inductor. Thus more input
current and ripple cleared to filter circuit is needed.

Il. DC-DC CONVERTER

Isolated DC-DC converters convert a DC input power
source to a DC output power while maintaining isolation
between the input and the output, generally allowing
differences in the input-output ground potentials in the range
of hundreds or thousands of volts. They can be an exception to
the definition of DC-DC converters in that their output voltage
is often (but not always) the same as the input voltage. A
current-output DC-DC converter accepts a DC power input,
and produces as its output a constant current, while the output
voltage depends on the impedance of the load. The various
topologies of the DC to DC converter can generate voltages
higher, lower, higher and lower or negative of the input
voltage; their names are:

e Buck

e Boost

e Buck boost.

I1l. ZERO-VOLTAGE SWITCHING
BOOSTINTEGRATION TECHNIQUE

The proposed zero voltage switching (ZVS) boost
integration technique (BIT) diagram is an output current is
connected in series and bidirectional boost converter operation
this diagram. The series output module is the current-fed type
classical boost converter operation. The mainly used for the
secondary rectifier is full bridge voltage doublers operation
for this diagram understands of the proposed zero-voltage
switching boost integration technique. And fly back converter
output module is implemented for this diagram Fig.1
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Fig.1. zero-voltage switching boost integration technique for
fly back converter

ZVS CONDITIONS

To achieve the ZVS of the switch Q1 is the energy
stored in the leakage inductor is must be large enough to fully
charge and discharge the junction capacitors of Q2 and
Q1.Before The switch Q1 is turned ON. The ZVS conditions
of the switch Q1 by neglecting the transformer parasitic
capacitor.

HIGH STEP-UP CAPABILITY

The output capacitors are connected in series the
output capacitor voltage is added. The overall output voltage
can be written as:

VO = V1 + V2 1)

The output voltage of the converter operating is the
proposed ZVS BIT is sum of the output voltages increased to
the boost converter. This type of converter output is series
output module is operated for high step-up applications.

IV. FLYBACK CONVERTER WITH VDR AS A SERIES
OUTPUT MODULE

The proposed boost converter is designed for the zero
voltage switching and boost integration method is voltage-
doublers rectifier (VDR) and dc servo motor variable speed
system is proposed system is this diagram is shown in Fig.2.
This diagram is base on the circuit operation is voltage
doublers rectifier  is implemented the secondary side to
output rectifier voltage stress is control. This type of VDR
operation is the increase in a step-up ratio for the proposed
converter. The proposed converter has the high step-up ratio
capability is improved with the of both ZVS BIT methods.
This method of converter is operated in the high frequency
and high step-up ratio and low voltage stresses across the
switches and reduced the losses in this method.
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Fig.2. circuit diagram of ZVS fly back-boost converter with
VDR

CIRCUIT OPERATION

The proposed converter is operated to the VDR
method this method is operating is conventional forward
converter the main switch Q1 is turned ON. The fly back-
boost converter main switch Q2 is turned OFF. By using the
NOT gate at the time boosting the phase Q1 is turned ON the
transferred current in the transformer charges a link capacitor
C1At the powering phase switch Q1 is turned OFF, C1 is
discharged the Clcapacitor current is can be written as:

RO =(-I1Q2)=1ID1  (2)

After suing the second equation is the transformer
turns ratio n is increased to the current distribution ratio at the
primary side predictable and current distribution ratio is the
power phase only.

Mode 1&2 operation

(t0-t1): At the time t=t0 is the transferred current
from the transformer the output rectifier D1is charging the
link capacitor c1 In the similar operation of the conventional
forward converter is applied voltage across to the L1 inductor
current is increased by using the c1 capacitor. The c1
capacitor output voltage is VC1/n. The inductorL1 current is
linearly increased as follows:

Vin — ==
L) = i o &=t +L1() (3)

After the second mode of this operation is (t1 —t2):
At the time t = t1 is the switch Q1 is turned OFF. The current
inductor L1 charges the junction capacitor of Q1 to VC1 and
discharges that of Q2 to 0V in a short time interval conducting
period of this operation.

Mode 3&4 operation
(t2 —t3): After time of this operation is the junction
capacitor of Q1 is charged by using the VVC1 capacitor at the

time t = t2.The ant parallel diode of Q2 is conducted. To the
no of protection circuit is required to the primary conduction
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loss is reduced by using the small rating power switches. The
operation of the anti parallel diode is provides the zero voltage
across Q2 in the next mode operation. The inductor currentL1
is linearly decreased as follows:

L1(I)Win - Ve3 - (%];

[0 - G-2)+1100) @

This decreasing current in during of time t1 —t4 is
also reflected to the D2 diode current ratio is the di/dt of D2
diode. This ratio is providing the D2 current snubbing effect
can be reduce by the reverse recovery problem of diode D2.

After the fourth mode of this operation is (t3 -t4): At
t = t3 time is turn on the switch Q2 is under ZVS conditions.
The inductor currentL1 is continuously decreeing the
magnetizing current L2.

Mode 5&6 operation

(t4 —t5): At the time t = t4 is the diode D2 is reverse-
biased conduction of operation. The transferred the currents
from transformer to charging to the junction capacitor of D2
to V2 the discharges of the diode are D1 for a short time
interval mode of operation. During this period of the operation
is abrupt build-up current occurs to the both at the primary

and secondary sides due to the resonance between L1 inductor.

The junction capacitors are acting as the secondary rectifiers
this resonant current

After the sixth mode of this operation (t-t5) is
completing the diode voltage transition from D2to D1 diode
of operation. The diode D2 is conducted and capacitor current
is discharged. The L1 inductor current is linearly decreased to
zero in this condition.

Mode 7&8 operation

(t6 —t7): At the time is t = t6 is the inductor current
L1 current changes from in the direction are positive to

negative direction. The switch Q2 is turned OFF at the time t7.

TheL1 inductor current is goes to back to the input dc source.

After the eighth mode of this operation is the time is t
= t7 is the switch Q2 is turned OFF .The primary
leakageL linductor currentis charges from the junction
capacitor of Q2 to V1 and discharges from the switch Q1 to
output load.

Mode 9&10 operation
(t8 —t9): At the time is t8 after the junction capacitor
of Q2 is charged to V1 output voltage. The anti-parallel diode

is conducting to the Q1. The L1 inductor current is linearly
increased to the following this condition.
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After the tenth mode of this operation is the time t =
t9 is the switch Q1 is turned ON under ZVS conditions.
TheL1 inductor current is increased to the magnetizing current
is L2 inductor at the mode is t = t10.

STEP-UP RATIO

The step up ratio operation is the convenience to
derive the step-up ratio is the operational interval is the t1 —t5
and t7 —t0. This time of interval is assumed to be zero and the
ripple-free L2 inductor current is assumed. By applying the
volt-second balance rules on L1 inductor current andL2
inductor | current second balance rule on capacitor Clis
considering to the step-up ratio of the proposed converter can
be written as:

Vo n+1)

V1~ (1-D +(2n?/52¢

i

(6)

The boost converter operating is the overall step-up
ratio M by adding the step-up ratio. The step-up ratio of the
proposed converter is higher than the fly back converter. Since
the overall step-up ratio M falls as Q increases is the turns
ratio n and the nominal duty ratio D should be selected by
considering the damping effect is Q.

Avel n
fo  4Diecifs @)

By calculating the electric charge or discharge capacitor on C1
and Cz2 is the output voltage on the each capacitor can be
derived. To calculating the dc link capacitor can be voltage
ripple equation is

Io

1=—-""-— 8
RofsAVel @)

V.SIMULATION RESULT

MATLAB has evolved over a period of years
with input from many users. In university environments,
it is the standard instructional tool for introductory and
advanced courses in mathematics, engineering and science. In
industry, MATLAB is the tool of choice for high productivity
research, development, and analysis. MATLAB features a
family of add-on application-specific solutions called
toolboxes. Very important to most users of MATLAB,
toolboxes allow you to learn and apply specialized technology.
Toolboxes are comprehensive collections of MATLAB
functions (M-files) that extend the MATLAB environment to
solve particular classes of problems. Areas in which toolboxes
are available include signal processing, control systems,
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neutral networks, fuzzy logic, wavelets, simulation, and many
others.

Sim Power Systems libraries contain models of
typical power equipment such as transformers, lines, machines,
and power electronics. These models are proven ones coming
from textbooks, and their validity is based on the experience
of the Power Systems Testing and Simulation Laboratory of
Hydro-Québec, a large North American utility located in
Canada, and also on the experience of Ecole de Technologies
Superior and Universities Level. The capabilities of
SimPowerSystems software for modeling a typical electrical
system are illustrated in demonstration files. And for users
who want to refresh their knowledge of power system theory,
there are also self-learning case studies. The Sim Power
Systems main library, powerlib, organizes its blocks into
libraries according to their behavior. To open this library,
type powerlibin  the MATLAB Command Window.
The power lib library window displays the block library icons
and names. Double-click a library icon to open the library and
access the blocks. The main powerlib library window also
contains the Powergui block that opens a graphical user
interface for the steady-state analysis of electrical circuits. The
simulation circuit diagram is shown in figure
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VI.RESULTANT OUTPUT WAVEFORMS

Fig.5. converter output voltage waveform.

Fig.6. converter output current waveform.

Fig.3. Servo motor model simulation circuit.

Fig.4. main converter simulation circuit.
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Fig.7.converter output power waveform.

Fig.8.Dc servomotor speed wave form.
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CONCLUSION

In this paper we are proposing the variable speed
operation of servo motor. Due to that we can be improved the
motor efficiency and also maintain constant speed reliability is
good. Switching losses is reduced the compare to the other
type of dc motor.the proposed topologies achieve a self-
balanced voltage. This set-up is makes it possible to low on-
resistance and are low cost. Because of large production
volume for switching power supplies used in communications
and industrial application. This is low cost and small size
switches proportionate the possibility of integrating converter
in essay to control the dc servo motor and to achieve the
constant speed and to maintain the converter output current to
reduced the converter output power losses.
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