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ABSTRACT: In this paper,a non-isolated full bridge LLC resonant converter is proposed. This converter combined the
advantages of both resonant converters and non isolated technique.This proposed system can achieve most qualities of
isolated LLC resonant converter like zero voltage switching andvery low turn off loss for all MOSFETSs. By this
technique, the turns of transformer can be largely reduced which in turn the current through secondary windings is also
reduced. Thus, the transformer loss is effectively decreased. Here a comparison of isolated LLC resonant converter and
Non-isolated LLC Resonant converter is made. The main aim of this project is to reduce the switching loss of the
MOSFETS by using LLC resonant converter and also to improve the efficiency of the converter without providing any
isolation.
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I.LINTRODUCTION

Resonant converters are generally used for applications which require for a high power density and high
energy efficiency. By applying soft-switching technique, the switching frequency isselected much higher than the
switching frequency of a similar hard-switching converter thus the volume required for the passive components is
severely reduced, providing high power densities and high power conversion efficiencies.LLC resonant converter is an
alternative approach for converters to reduce switching losses and to improve the life time of the MOSFETS. In
addition to this, it reduces or eradicates the energy circulating in the converter by applying zero voltage
switching(ZVS) and zero current switching(ZCS).

To minimize the size of passive components in the point-of-load (POL) buck converter, a high switching
frequency is desirable. However, the typical buck converter possesses large turn-on, driving, and turn-off losses at high
switching frequencies. The typical benefits of LLC resonant converters are a lack of turn-on loss and little turn-off loss
for the primary side switches and nearly ZCS (zero current switching) for the output rectifier, which are suitable for
high-frequency DC/DC applications. However, the large turn’s ratio of the transformer is an issue due to the high ratio
of input and output voltage.

The proposed non-isolated LLC converter can achieve ZVS, low turn-off loss and a self-driven synchronous
rectifier. Due to the non-isolated technique, the turn’s ratio of the transformer is also reduced.High power density and
high efficiency are the incentive for both point-of-load (POL) and the voltageregulator (VR) for processors. Thus, high
switching frequency is essential for small passive components. However, the conventional buck converters have several
serious issues at high frequency such as high switching loss, high driver loss and high body diode loss of the
synchronous rectifier [1, 2].

The typical benefits of non-isolated full bridge LLC resonant converter [3-8], like no turn on loss, small turn
off loss for the switches in primary side and nearly ZCS (Zero Current Switching) for output rectifier, are appropriate
for high frequency DC/DC application. However, the large turn’s ratio of transformer is a serious issue due to high ratio
of input and output voltage.
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By non-isolated technique the high conduction loss of buck converter due to the high voltage ratio can be relieved [9-
12]. Depending upon the type of non-isolated connection [10], the DC/DC converters can attainself-driven,
synchronous rectifier (SR) low current stress and low transformer turns ratio. The turn’s ratio and conduction loss can
be reduced.

Based on non-isolated techniques and LLC resonant converters, the non-isolated full bridge LLC resonant
converter is proposed as another solution to future VR and POL converters. This converter combines the merits of both
resonant converters and non-isolated structure. This concept also can be extended to other resonant converters.

LLC resonant converters possess additional merits compared to other converters such as it can regulates the output
voltage over wide voltage range with small switching frequency and it can achieve ZVS over entire operating range
with excellent efficiency.

I1.CONVENTIONAL SYSTEM

Soft switching topologies are used to increase the efficiency as well as it allow for better frequency operation
so it is very much preferred by the power designers. The LLC resonant structure permits the zero voltage switching of
the main switches thereby reducing the switching losses and improving the efficiency. LLC resonant converter can
achieve efficiency up to 96%.

Soft switching technique will also eradicate the switching losses thereby possibly reducing the generation of EMI. Here
the switches are turned-on and turned-off at the zero crossing of their voltage or current waveforms. ZVS is mostly
preferred in the converters having MOSFET.

The isolated LLC resonant converter is getting a lot of attention because of its high efficiency through zero voltage
switching (ZVS).A full-bridge isolated LLC resonant converter can achieve low switching loss and low circulating
energy.
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Fig.1.I1solated LLC resonant converter
Among these advantages this structure has its own drawbacks that are the high transformer ratio and gain distortion
occurs mainly by parasitic components,such as resonant inductances and stray capacitances distributed to the high
frequency transformer. The schematic of a conventional isolated LLC Resonant converter is plotted in fig.1.
111.LPROPOSED SYSTEM
For applications like high power density and high efficiency,LLC resonant converter is widely used. LLC

resonant converter can achieve zero-voltage switching (ZVS), low turn off loss for primary side switches and ZCS for
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output rectifier. Generally, LLC resonant converter is isolated by transformer. In [9-12], the non-isolated full-bridge
structure of PWM converters shows their benefits for low conduction loss and driven loss. This concept can also be
applied for the non-isolated structure which brings some benefits to resonant converters.

A. Block Diagram

The block diagram of proposed system is based on the full bridge Non-isolated LLC resonant Converter is
shown in fig.2.LLC resonant converter is a promising alternative for converters to reduce switching losses and to
improve the life time of the MOSFETS[13-16]. LLC resonant converter reduces or eradicates the energy circulating in
the converter by applying zero voltage switching and zero current switching.

DC SUPPLY LLC CONVERTER H R-L LOAD 1

VCC 12V MOSFET
GATE DRIVER

A

89C2051
VCC 5V >
MICROCONTROLLER

Fig.2.Block diagram of Proposed System

230V AC supply is given to the step-down transformer which steps down the voltage to 12V. The obtained 12V AC is
rectified and supplied to the non-isolated LLC resonant converter. Another step down transformer provides a 5V AC
supply to the microcontroller and buffer circuit, which in turn controls the gate drivers to trigger the switches. The gate
driver circuit also provides isolation to the controller circuit from the resonant converter.

B. Operating Principle of Proposed System

Fig.3. shows the circuit diagram of the proposed system having non-isolated structure[16-19]. With this
proposed non-isolated LLC resonant converter transformer windings and SR current can be reduced, which means that
this proposed system possess simpler magnetic structure, less conduction loss and high efficiency.
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Fig.3.Non-Isolated Full bridge LLC resonant converter
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C.Modes of operation:

This section reveals the operating principles of the Non-isolated full bridge LLC resonant converter. The
direction of the power flow of each mode is analyzed in the next section. The proposed system comprises of two modes
of operation. The operating modes are described as follows.
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Fig.4. (a) Mode |

In this modethe switches Q; and Q, are turned ON and Q,, Qs are turned OFF. The primary current helps to
deliver the energy to the load[19-23]. Thus the current through the secondary windings and the device S; is effectively
reduced. Meanwhile, the input voltage is in phase with the current through S;.Thus it is easy to drive switch S; using
the input voltage which can save much driving loss.
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Fig.4. (b) Mode 11
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In this modethe switches Qs and Q, are turned ON and Q,, Q, are turned OFF. The primary current helps to
deliver the energy to the load. Thus the current through the secondary windings and the device S, is effectively
reduced. The rest of the operations are similar to that of mode I.

D.Simulation and its results:

For the designer to understand how a circuit and its control are working, simulation is the efficient way. It is
the cheaper way to make a thorough analysis instead of building the actual circuit. A simulation can find out the
possible problems thereby new circuit concepts and parameter variations can be done easily. The most commonly used
and the simplest software tool for the simulation studies is MATLAB/Simulink [23-26]. MATLAB is a high
performance language used for technical computing. MATLAB is used for analysis and development. The toolboxes in
MATLAB are used to learn and apply the specialized technology.

The non-isolated full bridge LLC resonant converter is simulated by using MATLAB software. The simulation of the
proposed system is shown in the figure.5.

Fig.6. Input Voltage
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Fig.7. Output Voltage

Figure 6and7 shows the input voltage and the corresponding output voltage of the proposed system non-isolated LLC
resonant converter. In case of simulation while supplying 12 volt we get an output as 4 volt. Thus the output voltage of
the proposed system has been regulated and hence the overall efficiency is increased[26-28]. In addition to this, it
reduces the turn-off losses, number of turns in the transformer thereby reducing the turns ratio and current stress on the
switching devices which in turn reduces the conduction losses of the entire converter system.

IV.CONCLUSION

This project as a result gives solution to unregulated voltage; therefore the system can be used in various
applications for its high power density and high efficiency. This system seems to be more efficient when compared to
converters using isolation techniques, because it can reduce the current stress on the switches. Here the efficiency of
about 90%-95% can be achieved. This converter has combined the benefits of resonant converters and non-isolated
structure. This system has four improved advantages simultaneously, including the reduced transformer's turn’s ratio,
regulated output current, wide current gain and reduced switching losses.

In future this non-isolated technique can be implemented in PWM converters so that conduction loss, driven losses are
reduced. This can be implemented in home appliances, street lamps, chargers and other electric devices — regulates the
output voltage by adjusting the operating frequency. This can also be implemented in photovoltaic(PV)grid-connected
power system in the residential applications where high step-up, low cost and high-efficiency dc/dc conversion is
achieved.
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