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Abstract—This paper provides a particularly 
green asymmetrical pulse-width 
modulated(APWM) full-bridge converter for 
renewable power resources. The proposed 
converteradopts full-bridge topology and 
uneven manage scheme to reap the 0-voltage 
switching(ZVS) turn-on of the strength 
switches of the primary facet and to lessen the 
circulatingcontemporary loss. Furthermore, the 
resonant circuit composed of the 
leakageinductance of the transformer and the 
blocking off capacitor gives the 
zerocontemporaryswitching (ZCS) flip-off for 
the output diode without the assist of 
anyauxiliary circuits. Accordingly, the 
opposite recuperation trouble of the output 
diode isremoved. Similarly, voltage stresses of 
the strength switches are clamped to the 
inputvoltage. Due to those traits, the proposed 
converter has the structure to decrease 
energylosses. Its miles in particular useful to 
the renewable strength conversion systems. To 
verifythe theoretical analysis and validity of 
the proposed converter, a 400W prototype is 
carriedout with the input voltage range from 
40V to 80V. 
Index Terms— full-bridge converter, tender 
switching, say- metrical PWM 

I INTRODUCTION 
 

With the exhaustion of the worldwide 
resources and the environmental pollutants, 
theresearch at the renewable power sources 
including gas cells and photovoltaic cells has 
beenregularly extended in business fields [1]-
[4]. Generally, the renewable power sources 
generatelow-voltage strength. The photovoltaic 
cells which rely upon environment conditions 
particularlygenerate fluctuating low-voltage 

electricity. Hence, a front-cease converter for 
fluctuating lowvoltageelectricity is required 
between the low voltage supply and cargo 
requiring excessivevoltage as proven in Fig. 1. 
The strength potential of these the front-stop 
converter is typicallyless than 250W. As the 
cellular technology advances, the energy 
ability of front-give upconverter should be 
elevated. It may also reduce the price in step 
with watt due to the multipliedpower 
capability. As a result, the expanded strength 
rating of the front-stop converter is neededto 
cope with massive electricity rating of the 
advanced cells and decrease the price 
consistentwith watt of the renewable electricity 
machine [5]. Some of the front-cease 
converters,forward/fly back converters that use 
an active-clamp with voltage double, 
LLCconverters, and segment-shift full-bridge 
(PSFB) converters are usually not unusual 
topologiesconsidered for growing electricity 
capability [6]. An energetic-clamp circuit 
correctlyrealizes the zero-voltage switching 
(ZVS) for the switches through using the 
leakage inductance,the magnetizing 
inductance, and the parasitic capacitance. 
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II. EVALUATION OF APWM 
COMPLETE BRIDGE CONVERTER 
A. Circuit Configuration and Operation 
principle 
With the exhaustion of the worldwide sources 
and the environmental pollution, the research 
atthe renewable power assets which includes 
fuel cells and photovoltaic cells has been 
regularlyprolonged in commercial enterprise 
fields [1]-[4]. Usually, the renewable strength 
resourcesgenerate low-voltage electricity. The 
photovoltaic cells which rely upon 
surroundings conditionsmainly generate 
fluctuating low-voltage energy. As a result, a 
front-end converter for fluctuating 
low-voltage strength is required among the low 
voltage supply and load requiring 
excessivevoltage as demonstrated in Fig. 1. 
The power potential of these the front-stop 
converters isusually much less than 250W. 
Because the mobile generation advances, the 
strength capacity offront-give up converter 

ought to be accelerated. It could additionally 
lessen the price in keeping 
with watt due to the elevated strength 
capability. As an end result, the extended 
energy score of 
the front-stop converter is needed to cope with 
huge electricity score of the superior cells 
anddecrease the fee regular with watt of the 
renewable electricity device [5]. Some of the 
front-quit 
converters,forward/fly back converters that use 
an lively-clamp with voltage double, LLC 
converters, andsegment-shift full-bridge 
(PSFB) converters are commonly not unusual 
topologies taken intoconsideration for 
developing energy capability [6]. A lively-
clamp circuit efficientlyrealizes the 0-voltage 
switching (ZVS) for the switches via the usage 
of the leakage inductance,the magnetizing 
inductance, and the parasitic capacitance. 
Mainly, forward/fly back convertersthat use 
the lively-clamp with voltage double provide 
the 0-modern-day-day switching (ZCS) ofthe 
diodes of the transformer secondary aspect 
because of the resonant-shaped with the 
leakage inductance and the resonantcapacitor. 
However, in advance/ fly back converters have 
a far better voltage strain across the 
primary switches of the transformer than the 
enter voltage. Consequently, the MOSFET 
with lowon resistance RDS (on) cannot be 
employed . With variable frequency manage, 
LLCresonant converter can be employed in all 
packages with variable enter and output 
voltages, callfor of high overall performance 
and power density. However, due to very 
extensive bandwidth,the frequency have to be 
elevated very excessive to acquire enough 
voltage advantagecontrollability. Specifically, 
conventional LLC resonant topology because 
the front-quitconverter of the micro-inverter is 
hardly ever implemented because it is tough to 
keepimmoderate performance over fluctuating 
input voltage with distinct load situations . 
Thephase-shift complete-bridge (PSFB) 
converters are extensively used for high 
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performance in themedium energy packages. 
Because of the truth its systems are simple and 
switches are operated 
with smooth switching without greater 
components. 
 
III. EXPERIMENTAL RESULTS 
To affirm the validity of the proposed APWM 
complete-bridge converter, a 400Wprototype 
as shown in Fig. 7 became implemented and 
examined the usage of a DSP 
processor,microchip dsPIC33EP512GM604. 
The 400W prototype is a kind of software 
among low inputvoltage variety and load 
which calls for better voltage. All parameters 
of the prototype arecorrectly designed to gain 
the extraordinarily efficient underneath low 
input voltage range. Onthis segment, design 
considerations of the proposed APWM 
complete-bridge converter arediscussed for its 
excessive performance operation with tender 
switching approach, andexperimental 
waveforms constitute smooth switching of 
electricity switches and output diode.Further, 
the measured electricity performance are 
offered in line with the enter voltage and the 
output electricity. 
 
A. Design Issues 
The output voltage and the maximum energy 
of the APWM full-bridge converter are 
specific as 
VO=350V and Po=400W (Roman=306Ω). The 
duty ratio is selected to be the 
maximumobligation Dax to cover the most 
output electricity at the minimal enter voltage. 
Then, the flipratio of the transformer is 
selected from (20) as n=eight (Unpins=6: forty 
eight). From ZVS fliponcondition(21) Of the 
switches S1 and S4, the magnetizing 
inductance Lm must be much less than 43μH 
toassure the ZVS operation of the electricity 
switches. The better magnetizing inductance 
inducesthe decrease root mean square values of 
the number one and secondary current, which 
reducesthe conduction loss. But, the 

transformer saturation have to be taken into 
consideration in theoperating frequency. 
Accordingly, the magnetizing inductance Lm 
is practically decided on as28μH and the 
leakage inductance Ilk is measured as 
zero.45μH. Cob = 7.6μF can be decided on. 
 
B. Experimental waveforms and performance 
According to the input voltage 40V and 80V, 
Fig. eight and Fig 9 illustrate theexperimental 
waveforms of the present day iS1 and iS2 and 
the voltage vS1 and vS2 across S1and S2 at 
complete load. Whilst the switches S1 and S2 
are turned on, the present day iS1 andiS2 go 
with the flow via the anti-parallel diode of each 
switch. As a result, all power switchesgain 
ZVS in the interim of the flip-on, and the 
voltages vS1, vS2 are clamped to the enter 
voltageVdd. As shown in Fig. 10, the output 
current ion is zero before the output diode Do 
is becameoff.As a consequence, the losses 
because of the reverse- recovery problem are 
absolutelyeliminated. To reveal the strength-
loss breakdown, the calculated loss 
distributions of the foremost additives 
in desk II are represented.  
 
IV. CONCLUSION 
On this paper, APWM full-bridge converter for 
the renewable power conversion systemsthat 
may range between the input voltage 40V and 
80V has been proposed beneath ZVS 
andoutput diode operates under ZCS without 
extra components. Additionally, all energy 
switchesare clamped to the enter voltage. 
Accordingly, the proposed converter has the 
shape to reduceelectricity losses. Those 
advantages make the proposed converter 
appropriate for fluctuatinginput voltage on 
renewable power conversion structures. The 
prototype of the APWM full-bridge 
converter are furnished to validate the 
proposed concept. Most efficiency of ninety 
six.8% isacquired on the enter voltage 50V and 
the rated strength 400W. 
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