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ABSTRACT

A snobberies DC-DC converter inverter is the heart of this project's plan to create an efficient power conversion
system. This solution will reduce power loss, circuit complexity, and expenditures. Snubber circuits as we know them
are no longer necessary. To reduce switching stress on semiconductor devices, the proposed system includes a
snobberies DC-DC converter and inverter that generates constant AC output with efficient voltage transfer. Modern
switching technologies improve system dependability, reduce electromagnetic interference, and increase power
transfer efficiency. Results from both theoretical and experimental studies show that this topology surpasses
traditional inverter designs in terms of voltage regulation, switching losses, and conversion efficiency. This technique is
ideal for contemporary power electronics applications requiring tiny, dependable, and energy-efficient power
conversion, such as electric vehicles, renewable energy systems, and UPS systems. This strategy also works with
electric vehicles.
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1.INTRODUCTION

Lizhi Zhu presented a two-way soft-commutating isolated boost full-bridge ZVS-Pulse Width Modulation
(PWM) converter in 2006. The researchers designed a boost full bridge converter that functions alongside a
recognized soft-switching full bridge dc/dc buck converter. This converter incorporates two soft-commutation
and control techniques. The current in the current-fed inductor is regulated by specialized electronics to
offset the transformer's leakage inductance during commutation. A passively limited voltage snubber can
function as a substitute for a more resilient active variant. The resonant tank and freewheeling circuit of a
voltage-fed full bridge inverter are utilized in the control method to address mismatch issues. Precise current
measurement is ensured by observing transformer inductance leakage. In boost mode, a voltage-fed inverter
can configure all switches to zero voltage. A 3-kW bidirectional isolated full bridge dc/dc converter in boost
mode exemplifies soft-commuting for fuel cell electric vehicles. In 2008, Alexander Isurin and colleagues
examined a passive snubber circuit characterized by energy recovery and slow switching. Energy is
repurposed within this circuit. The energy in the "load line" is returned to the power source at a rate of 70%
to 80%.

This snubber circuit effectively and seamlessly converts leg power. Wu and his surviving staff. A unit
characterized by high output, conversion efficiency, and silent startup operation was recommended. The
flyback snubber alleviates voltage surges caused by isolation transformer leakage and current-induced
inductor transients. The current can be halved by utilizing active switches that are energized by the current
itself. Full-bridge switches have less susceptibility to strain due to the lack of high-strain current. The system's
credibility is augmented. A progressive starter is created by modifying the flyback snubber.

Tsai-Fu Wu, Jeng-Gung Yang, and Chia-Ling Kuo suggested a soft-switching bidirectional isolated full bridge
converter featuring both active and passive snubbers. This design utilizes a bidirectional segregated soft-
switching full-bridge converter for the charging and discharging of 42V-54V batteries.

© 2026 The Authors. Published by VIDWAN Press under CC BY 4.0. https://vidwanpress.org/index.php/viet 1




K.Chandramouli et al. VIDWAN J. Eng. Technol. - 1-1 (2026) 49-56

AC module inverters employing soft-switching current-fed half-bridge front ends function with high efficiency.
A revolutionary design for a photovoltaic (PV) converter is presented. This design is economically viable,
notwithstanding its efficiency, integration, reliability, galvanic isolation, and autonomy from external sources.
In the absence of active clamp circuits or snubbers, converters can control secondary voltage to safeguard
electronics. This method streamlines the installation and benefits of soft-switching.

Rong-Jong Wai and his colleagues built a high-efficiency two-way converter compatible with diverse voltage
sources. This paper recommends the incorporation of soft switching techniques, such as Zero Voltage
Switching (ZVS) and Zero Current Switching (ZCS), together with transformers in circuit designs to reduce
switching losses. The conversion efficiency of transformer-based systems diminishes and production costs
escalate as the number of switches surpasses four.  This project aims to develop a coupled-inductor
bidirectional converter technology that manages current flow in both directions using three power valves. DC
buses can utilize low-voltage battery cells due to their swift voltage transition. Voltage clamping, synchronous
generation, and gentle switching among various voltage sources can be utilized for power conversion.

The proposal outlined the execution of three-level PWM boost converters featuring a zero-voltage transition.
Active soft switching circuits require only a single switch for operation, which is beneficial. This design
mitigates boost diode reverse recovery loss by allowing the main switches to be activated and deactivated
independently of the power source. The ZCS measurement of the secondary switch dictates the operational
capabilities of the converter. | am the creator of this composition. Gopinath et al. examine zero-voltage
switching active-clamping PWM current-fed half-bridge converters and independent dc-to-dc converters in
their paper. An active-clamp device mitigates voltage surges between switches during a power outage, hence
preventing erratic switching. The strength of a working fastener diminishes by 1%. As component tensions
and current escalate, the switch's root mean square (rms) current also rises. Two snubber capacitors, two
functional switches, and one substantial high-frequency capacitor are necessary. The complexity of the
converter escalates with the augmentation of components. The switch voltage remains stable due to the lack
of any clamp or snubber circuits. The machine is more economical because of its compact dimensions. The
converter's performance is improved through the activation and deactivation of the secondary and body
diodes when input current is absent. ZCS must be compatible with primary devices. Transferring many times
is more cost-effective.

In 2010, Wei Chen, Ping Rong, and Zhengyu Lu developed a low-switching-loss, snubberless two-way DC-DC
converter [9]. A decision has been reached to create a new CLLC-type resonant tank for a bidirectional DC-DC
converter (BDC). ZVS and ZCS function as input inverters and output rectifiers in a BDC. The implementation
of MOSFETs as the primary switches in the converter will diminish switching losses.  Snubbers are
unnecessary, as the recommended adaptor employs soft-switching technology. It offers innovative design
concepts and pragmatic guidance. The integration issue of frequency modulation and pulse width modulation
converters is addressed by a unidirectional dc-dc converter including zero voltage switching (ZVS) and zero
current switching. In 2013, Akshay K. Rathore and associates performed an extensive paper on a snubberless,
naturally clamped, bidirectional ZCS/ZVS current-fed half-bridge dc/dc converter for fuel cell vehicles [10].
This paper demonstrates a bidirectional current providing half-bridge dc/dc converter for fuel cell vehicles
(FCVs) as an alternative to a snubber. The suggested converter may shift between Zero Current Switching
(2CS) and Zero Voltage Switching (ZVS) modes due to the active semiconductors in its main and secondary
phases. This approach energizes automobiles with fuel cells, stores energy, and transforms alternating
current to direct current in fuel cell converters. Zero current switching (ZCS) prevents voltage spikes when the
switch is disengaged and diminishes the voltage on the mains-side apparatus, thus obviating the need for an
auxiliary circuit. The result is cost savings. The duty cycle of primary-side current-fed converters is modified,
although the output voltage remains unchanged. To conserve energy, choose devices with reduced ON-state
resistance and voltage. This may reduce conductance losses.

Pan Xuewei and colleagues created a two-way current-fed, isolated, interleaved, soft-switching FCV device.
This ZCS current-fed full-bridge dc/dc converter preserves the operational characteristics of semiconductor
devices' ZCS and ZVS, even amidst substantial output power variations. Critical equipment have undergone a
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decrease in turn-on loss. The converter's operating frequency is elevated, and switching power losses are
decreased by universal soft-switching techniques. This facilitates the development of a more potent, yet
compact apparatus. The voltage of the mains-side apparatus is automatically controlled by this modulation
technique via zero-current commutation. In current-fed systems, the voltage spike is not alleviated by active
clamps or passive snubbers upon deactivation of the device. The management of power is facilitated by the
interleaved design.  Possible benefits encompass enhanced thermal management, reduced voltage and
current levels, a diminished quantity of passive components, and a lower ripple in the incoming current.

The paper by Pan Xuewei and colleagues titled "Soft-switching snubberless naturally clamped current-fed full-
bridge front-end converters" was published in 2014. Their functionality is limited by a bidirectional current-
fed full-bridge topology and a distinctive isolated DC/DC converter featuring zero-current commutation. The
secondary modulation technique obviates the need for active-clamp circuits or passive snubbers by utilizing
zero-current commutation to restrict voltage across primary-side components. Switching losses are reduced
by disabling the primary and secondary devices. =~ Among the advantages are load-independent voltage
retention and seamless changeover. The voltage of the primary-side device remains invariant to variations in
input voltage or output power, irrespective of the duty cycle.  The viability of utilizing low voltage
semiconductor devices is contingent upon their limited performance within a specific low output voltage
spectrum.

In 2013, Udupi R. Prasanna and Akshay K. Rathore developed a soft-switching solar inverter utilizing a current-
fed half-bridge front-end converter. A unique solar power inverter was developed here, utilizing a current-fed
half-bridge front-end isolated dc/dc converter. It operates autonomously as well as in collaboration with the
electrical grid. The converter modulates the device's voltage by secondary modulation, instead of utilizing an
active-clamp unit or snubber. Natural commutation is allowed for primary devices; however, secondary
devices require zero voltage.

DC/DC converters are essential for charging electric vehicles, mobile devices, computers, and several other
equipment. The converter must seamlessly shift from no-load to full-load battery charging upon reaching full
charge. A traditional full bridge DC/DC converter cannot ensure zero voltage switching (ZVS) during load
variations. Output diode spikes originate from transformer inductance leakage. A snubberless DC-to-DC
converter utilizing a current-fed full-bridge facilitates seamless switching and lowers voltage stress.

2.PROPOSEDSYSTEM

The DC/DC snubberless converter is characterized by a high step-up conversion ratio, minimal energy usage,
and low cost. The boost converter was formerly the most feasible option because to its simple circuitry and
significant voltage amplification. The utilization of electricity is constrained by fixed switching mechanisms.
The transition will lead to an increased financial loss owing to its diminished efficacy. The current is
augmented by the utilization of various power sources in simultaneously. This method cannot accommodate
disruptions in input and output current. The interleaved architecture improves thermal management,
transient response, passive component dimensions, current stability, and power output. Power devices
exhibit diminished efficiency due to hard toggling.

The aim of the research is to enable the transition between semiconductor devices. Voltage is constrained in
the absence of snubbers using a unique secondary modulation mechanism. Zero-current and zero-voltage
switching substantially diminish switching losses. The pre-installed gentle switching feature remains constant,
regardless of demand levels. Moreover, it is unaffected by variations in input voltage and electrical current. It
operates in conjunction with photovoltaic panels. = The output voltage is boosted via high-frequency
transformers and boost converters. Boost converters differentiate between input and output phases. The
conventional boost converter must manage elevated duty cycles and switch voltage stress, whereas the
proposed boost converter is more economical and offers a greater step-up conversion ratio.

Operation of the proposed system

This paper primarily focuses on the steady-state operation and analysis of the proposed high-step-up dc-dc
converter. The proposed technique's efficiency is improved by considering the following assumptions.
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The electric current is sustained by the significant boost inductor L.

Each component possesses inherent uniqueness.

LIkl and Llk2 are transformer-like inductors connected in series, exhibiting leakage inductance. Llk_T is the
product of the amalgamation of LIk1 and Llk2.

Transformers exhibit significant magnetizing inductance.

The major switches S1 and S2 are controlled by 180-degree out-of-phase gating signals, as demonstrated by
the steady-state operational waveforms. Optimal maintenance necessitates a duty cycle of 50% or greater.
Figure 3 depicts waveforms that enhance the efficiency of the proposed system.

MODE 1(to<t<t1)

The principal methodology. The primary and secondary conducting body diodes are designated as S2 and D3,
respectively. The load is energized by the system's high-frequency transformer. The main device S1 obstructs
the secondary device S4 from receiving the reflected output voltage VDC/n. The current of the S1 switch is
VDC/n. In each subchapter, iS1 =0, iS2 = lin, iLIk1 = 0, iLIk2 = lin, and iD3 = lin/n. VDC is the voltage supplied by
V5S4 at the S4 switch.

Fig-1: Model

MODE 2(t1<t<t2)

At time t1, the main switch, S1, is engaged. Subsequently, the C1 capacitor discharges. C1 is available, and S1's
connections are fully established.

Fig-2: Mode2
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Fig-3:Waveforms of the proposed system
MODE 3(t2<t<t3)
The major switches S1 and S2 are activated. The current is conveyed from switch S2 to switch S1 by reflecting
the output voltage across series inductors Lkl and Llk2. The device S2, previously functional, suddenly loses
power. As switch S1 functions without current, turn-on losses are reduced. The body diode D3 is in action
before the pause. To initiate ZVS, press S3. D3 will subsequently have a status alteration. ILIk1 + ILIk2 + lin/2 +
iS1+iS2 + lin/2 + iD3 = O represents the current attained by all principal devices.Figure 4 depicts Mode 3.
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Fig-4: Mode3
MODE 4(t3<t<t4)

Mode 4 activates the secondary side switch S3, but the voltage remains unaffected. Every toggling device
experiences a threefold increase or decrease in current. The main side switch S2 will be modified after this time
due to Zero Current Commutation (ZCS). When iS2 is zero, ZCS takes place. Input current is consumed by a
supplementary device, S1. The final values are as follows: iLIk1 = iS1 = lin, iLlk2 = iS2 = 0, and iS3 = lin/n. The
figures that have been computed are available here.
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Fig-5: Mode4
MODE 5(t4<t<t5)

Mode 4 activates the secondary side switch S3, but it operates at the same power level as mode 3. Positive or
negative currents are present in all switching devices within a three-dimensional interval. Zero Current
Commutation (ZCS) is initiated when iS2=0, and the primary side switch S2 is automatically reconfigured after
the timer expires. The final quantities are iLIk1 = iS1 = lin, iLIk2 = 0, and iS3 = lin/n. The power is consumed by
S1, an additional device.
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MODE 6(t5<t<t6)

The leaky inductance current iLlk1 increases at a faster rate in the anti-parallel body diode D2. The prolonged
zero voltage across switched S2 is the cause of ZCS inactivity. Discontinue the use of S3 as a backup at this
time. The switch with the most recent data after five sessions is designated as S1.
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Fig-7: Mode6b
MODE 7(t6<t<t7)
In this mode, capacitor C2 charges rapidly and preserves VDC/n. Block forwarding is permitted on switch S2.
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Fig-8: Mode7

MODES8(t7<t<t8)

The final values are iLlk1 = iS1 = lin, iLIk2 = iS2 = 0, and iD4 = lin/n. S1 and transformer currents flow together
at lin. The anti-parallel body diode D4 in the secondary switch enables the passage of lin/n. What is the voltage
in the vicinity of switch S2? The current flowing from switch S2 to switch S1 has caused the transformer
current to reverse direction. This is mathematically represented as VDC/n = VS2.
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Fig-9: Mode8
3. SIMULATIONRESULTS

These Simulink files illustrate the recommended configuration. It has the capacity to produce pulses and
supply power to a full-bridge converter. Additionally, it converts alternating current to direct current.
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Fig-10:Simulink Model of Suggested System

Pulse-width modulation is employed by switches S1, S2, S3, and S4 to produce waves. In order to produce
pulse width modulation (PWM) signals, the duty cycle ratio of a triangular carrier wave is compared to the
open duration of each switch. Carrier frequency fluctuates at a rate of 10 kilohertz.

Fig-11:DC-DC converter switching pulses

Fig-12:Snubberless DC-DC converter output for 12V input.

Fig-13:Full bridge 12V output
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4.CONCLUSION

This DC/DC converter inverter is capable of facilitating a seamless transition due to the absence of snubbers.
Many components of DC-DC converter inverters are equipped with snubber circuits. Nevertheless, the flow of
current through devices with a high ON-state resistance results in subpar performance and power loss.
Equipment that contains an increased number of moving parts is more costly and occupies more space. In
order to accomplish this, the proposed system must incorporate secondary modulation. Secondary
modulation facilitates slow switching, including snubberless DC-DC converters and zero current and zero
voltage. The DC-DC converter output is connected to the bridge inverter through a series of connections. AC
electricity is generated by inverters and can be either sold to the utility or consumed on demand. This
technology results in a higher efficiency, lower switching and conduction losses, and a higher step-up
conversion ratio.These inverters, which feature snubberless DC-DC converters, are employed in solar PV
systems for families, energy storage, and fuel cell automobiles. The proposed system was simulated using
Simulink, which is a software program that is based on Matlab.
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