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Abstract

In this study, a SEPIC converter featuring a novel lossless snubber circuit
is proposed for fuel cell applications. In the proposed topology, the main
switch turns on under Zero-Current Switching (ZCS) conditions and turns
off under Zero-Voltage Switching (ZVS), while all diodes experience Zero-
Current turn-off, thereby eliminating reverse recovery issues. Moreover, the
energy stored in the snubber circuit is transferred to the output, ensuring
that the snubber does not introduce significant power loss to the system.
The proposed snubber not only enables soft-switching operation but also en-
hances the voltage gain of the converter through the use of a three-winding
transformer. Additionally, the absence of an auxiliary switch simplifies the
control circuitry considerably. The converter has been implemented with
a rated power of 200 W, and experimental results confirm the accuracy of
both the PSPICE simulations and the theoretical analysis. Low input cur-
rent ripple, high efficiency of 96.5%, and a switching frequency of 100 kHz
make this converter highly suitable for fuel cell energy systems.

Cite this article: Janghorban, A., Delshad, M., Fani, B. (2026). A New SEPIC-Flyback DC-DC Converter for Fuel Cell
Systems. DOI: 10.22104/hfe.2025.7747.1372

© The Author(s). Publisher: Iranian Research Organization for Science and Technology (IROST)
DOI: 10.22104/hfe.2025.7747.1372

Hydrogen, Fuel Cell & Energy Storage 1(2026) 55–66

https://orcid.org/0009-0006-3594-2171
https://orcid.org/0000-0002-2637-5965
https://orcid.org/0000-0002-8820-2269
delshad@khuisf.ac.ir
https://doi.org/10.22104/hfe.2025.7747.1372
https://doi.org/10.22104/hfe.2025.7747.1372


56 Hydrogen, Fuel Cell & Energy Storage 1(2026) 55–66

1 Introduction

In energy generation systems based on fuel cells, the
integration of efficient step-up DC–DC converters is of
critical importance, as fuel cells typically produce low
and load-dependent output voltages, usually ranging
from 0.6 to 0.8 V per cell. A basic fuel cell consists
of three main components: an anode, a cathode, and
an electrolyte membrane [1–3]. In this electrochemical
process, hydrogen is oxidized at the anode, releasing
electrons and producing hydrogen ions, which travel
through the electrolyte to the cathode where they react
with oxygen to form water. This reaction simultane-
ously generates a continuous flow of electrical current.
To achieve higher operating voltages suitable for prac-
tical applications, multiple cells are connected in series
to form a fuel cell stack. From an electrical perspec-
tive, a fuel cell can be modeled as a nonlinear voltage
source whose output voltage depends on the current
and includes losses due to activation, ohmic resistance,
and mass transport (concentration). These factors re-
sult in a nonlinear, descending current–voltage (I–V)
curve under load conditions. As a result, the interface
converter must be designed with these characteristics
in mind. It must also provide a high voltage conver-
sion ratio, low input current ripple (to avoid damaging
the fuel cell), and high efficiency under high switching
frequency operation [4–6].

To reduce the size, weight, and cost of magnetic
and passive components in DC–DC converters, increas-
ing the switching frequency is a widely adopted ap-
proach. A higher switching frequency allows for the use
of smaller inductors and capacitors, thereby enhancing
the power density of the converter [7,8]. However, this
advantage comes at a cost. One of the primary chal-
lenges is the increase in switching losses, which result
from rapid transitions in voltage and current across
the semiconductor devices. These elevated switching
losses not only degrade the overall efficiency of the con-
verter but also lead to higher electromagnetic interfer-
ence (EMI), which can adversely affect the operation
of nearby electronic systems and complicate the design
of electromagnetic compatibility [9].

To mitigate these issues, numerous auxiliary cir-
cuits have been proposed in the literature with the goal
of enabling soft-switching conditions such as Zero Volt-
age Switching (ZVS) [10] or Zero Current Switching
(ZCS) [11] to reduce switching losses and improve ef-
ficiency. However, many of these auxiliary networks
suffer from drawbacks. For instance, some configu-
rations result in increased voltage stress on the main
switch or the rectifier diodes, necessitating the use of
higher-rated (and more expensive) components and po-

tentially introducing additional conduction losses [12].
Moreover, auxiliary circuits that rely on extra switch-
ing devices can compromise the reliability and cost-
effectiveness of the overall system [13]. Therefore, the
most effective auxiliary circuits are those that achieve
soft switching while maintaining low circulating cur-
rents and avoiding additional switches, thus ensuring
a compact, efficient, and reliable converter design [14].
In [15], a novel ultra-high step-up converter using a
self-switched inductor technique and a voltage multi-
plier circuit is presented. This topology features low
voltage stress on the switch; however, the high num-
ber of components increases the complexity of the con-
verter operation. On the other hand, in [16], a coupled-
inductor-based converter with an interleaved structure
is proposed. Despite its advantages, this topology suf-
fers from uneven thermal distribution across the phases
and hard-switching, which are major drawbacks. This
research presents a new soft-switching SEPIC-flyback
converter that enables efficient switching performance
through the integration of a properly designed lossless
snubber circuit while maintaining a minimal compo-
nent count. The converter continues to operate un-
der a conventional PWM control scheme, ensuring sim-
plicity and compatibility with standard control meth-
ods. The proposed snubber facilitates ZCS during the
turn-on transition and ZVS during turn-off of the main
switch, effectively minimizing switching losses. Fur-
thermore, the converter’s diodes are turned off under
ZCS conditions, thereby eliminating reverse recovery
issues and enhancing overall efficiency. Compared to
typical active-clamp configurations, the proposed snub-
ber introduces significantly lower circulating current,
ensuring that no substantial conduction losses are im-
posed on the system.

In this study, section 2 presents the configuration
of the proposed converter along with a comprehensive
explanation of its operational behavior. In section 3, a
thorough analytical study of the converter is carried out
to investigate its performance characteristics. Section
4 includes simulation results obtained using PSPICE to
verify the theoretical predictions. To further support
the analysis, a hardware prototype is constructed and
tested. Lastly, section 5 offers a performance compar-
ison between the proposed design and other contem-
porary converter topologies, demonstrating its relative
advantages.

2 The Proposed Step-Up Con-
verter

In this section, the proposed converter is presented with
a detailed explanation of its operation. The fundamen-
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tal working principles and the specific circuit topology
are carefully examined and described to offer a clear
and thorough understanding of how the converter func-
tions.

2.1 Proposed converter description

Figure 1 presents the structure of the proposed
SEPIC–flyback converter. The topology is composed
of the main switch M, capacitors C, Co1, and Co2, in-
ductors L1 and L2, along with diodes Do1 and Do2.
The associated snubber circuit incorporates diodes Da1,
Da2, and Da3, a snubber capacitor Cr to achieve zero-
voltage turn-off (ZV turn-off) for the main switch, and
inductor La1 to enable zero-current turn-on (ZC turn-
on). Additionally, coupled inductors La2–La3 and La4

are utilized to deliver the snubber energy to the output.

Fig. 1. Schematic of the proposed high step-up

2.2 Converter operation

Figure 2 presents the essential waveforms of the con-
verter. The operation of the converter consists of six
different states during each switching cycle. To sim-
plify the analysis, voltage changes across the capacitors
C and Co are ignored, and all components are assumed
to be ideal. The equivalent circuits corresponding to
each state are depicted in Figure 3. Prior to the first
state, the switch M remains off, the output diode Do

is conducting, and the inductor L2 discharges linearly
into the load.

Prior to the first state, switch M remains off, the
output diode Do1 is forward-biased, and inductor L2

discharges linearly into the load
Mode 1 : The cycle starts when the switch M is ac-

tivated with zero-current switching, facilitated by the
series inductor La. During this interval, the output
diode Do remains in conduction mode, resulting in the
voltage sum of Vo + VCo1

appearing across La. This
causes the current through the switch to rise steadily.
Concurrently, diode Da1 conducts, carrying a current
profile similar to that of the main switch.

Mode 2 : Following the turn-off of the output diode
Do under zero-current conditions, a resonant interac-
tion occurs between the snubber capacitor Cr and the
inductor La1. This resonance transfers the stored en-
ergy from Cr to La1, completing after roughly a quarter
of the switching period when Cr is fully discharged.

Fig. 2. Main waveforms of the proposed converter

Mode 3 : When the voltage across the capacitor Cr

reaches zero, diode Da2 becomes forward biased, effec-
tively short-circuiting the inductor La2. This action
keeps the voltage on Cr at zero volts, while the output
capacitor takes over supplying power to the load.

Mode 4 : This phase commences with the switch M
turning off, allowing the capacitor Cr to charge linearly,
thereby enabling a zero-voltage turn-off condition. In
addition, diode Da3 turns on, permitting the energy
stored in La2 to transfer to the output via magnetic
coupling with La3 and conduction through Da3. This
mechanism ensures that the snubber energy is recycled
efficiently rather than dissipated as losses.

Mode 5 : Once the energy stored in La1 is exhausted,
diode Da2 switches off under zero-current conditions.
At the same time, the output diode Do turns on, and
inductor L2 begins discharging its energy into the load.
This Mode continues until the energy in La2 is fully de-
pleted.

Mode 6 : With the complete depletion of energy in
La2, diode Da3 turns off, marking the start of the final
Mode. The output diode Do remains active, enabling
inductor L2 to keep delivering energy to the load, while
inductor L1 discharges into the capacitor C.
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3.  Analysis of the Proposed SEPIC–Flyback Converter  
As discussed in the previous section, the snubber circuit not only facilitates soft-switching 
conditions for the power switch but also significantly contributes to enhancing the overall 
efficiency of the converter. By recovering the energy stored in its components, the snubber circuit 
reduces switching losses and improves the converter’s power transfer capability. In this topology, 
the energy recovered from the snubber circuit is transferred to the voltage lift capacitor (CO2) 
through the magnetically coupled three winding transformer, thereby contributing to its charging 
process. This mechanism enhances energy utilization and minimizes power dissipation within the 
system.  
In the following section, the design methodology for the key converter components such as 
inductors, capacitors, the transformer, and control elements will be detailed. Furthermore, essential 
operational parameters, including voltage gain, current ripple, and switching conditions, will be 
analyzed and discussed. 
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3 Analysis of the Proposed
SEPIC–Flyback Converter

As discussed in the previous section, the snubber cir-
cuit not only facilitates soft-switching conditions for
the power switch but also significantly contributes to
enhancing the overall efficiency of the converter. By
recovering the energy stored in its components, the
snubber circuit reduces switching losses and improves
the converter’s power transfer capability. In this topol-

ogy, the energy recovered from the snubber circuit is
transferred to the voltage lift capacitor (Co2) through
the magnetically coupled three winding transformer,
thereby contributing to its charging process. This
mechanism enhances energy utilization and minimizes
power dissipation within the system.

In the following section, the design methodology for
the key converter components such as inductors, capac-
itors, the transformer, and control elements will be de-
tailed. Furthermore, essential operational parameters,
including voltage gain, current ripple, and switching
conditions, will be analyzed and discussed.
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3.1 Converter gain

The voltage gain of the proposed topology can be de-
rived by applying volt-second balance on the input in-
ductor and magnetizing inductor. The resulting gain
is:

for L1 :VinDT + (Vin − VCr
)(1−D)T = 0 , (1)

VCr1 =
Vin

1−D
, (2)

for L2 :− VCDT + (VCo1
)(1−D)T = 0 , (3)

VCo1 =
DVC

1−D

VC=Vin−−−−−→ VCO1 =
DVin

1−D
, (4)

for Lm :kVCrDT +

(
−VCo2

n

)
(1−D)T = 0 , (5)

VCo2 =
nkDVin

(1−D)2
, (6)

k =
Lm

Lm + Lk
, (7)

Vo = VCo1 + VCo2 , (8)

Vo

Vin
=

(nk + 1)D −D2

1−D
, (9)

where n is turn ratio, D is duty cycle, k is coupling
coefficient, T is switching period.

Under the ideal condition of k = 1, the gain can be
expressed as

Vo

Vin
=

(n+ 1)D −D2

1−D
(10)

Figures 4 and 5 illustrate the variation of the con-
verter’s voltage gain with respect to the coupling coef-
ficient and the turns ratio, respectively.

Fig. 4. Converter gain diagram based on variations
in the duty cycle and coupling factor.

Fig. 5. Converter gain diagram based on variations
in the duty cycle and turn ratio.

3.2 Voltage stress on components

The voltage stress on the semiconductor devices can
be determined using Kirchhoff’s Voltage Law (KVL)
in both input and output loops during the off-Mode of
the respective devices. The resulting expressions are:

VM =
Vin

1−D
+

VinD

(1−D)2
=

Vo

(n+ 1)D −D2
(11)

VDo1 =
Vin

1−D
=

(1−D)Vo

(n+ 1)D −D2
(12)

VDo2 =
nDVo

(n+ 1)D −D2)
(13)

Fig. 6. Normalized stress diagram of the converter’s
switch and output diodes.
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3.3 Design of snubber capacitor (Cr)

To achieve soft switching and suppress voltage over-
shoots, snubber capacitors are dimensioned according
to the energy that must be absorbed during switching
events. Their capacitance is determined by consider-
ing the current through the switch, the post-turn-off
voltage, and the duration of the switching transition.
An appropriate design of these capacitors helps reduce
switching losses and enhances the converter’s overall
efficiency.

Cr =
Iswtf
2Vsw

(14)

Where Isw is the switch current, Vsw represents the
switch voltage after turn-off, while tf denotes the fall
time of the switch current.

3.4 Design of snubber inductor

Snubber inductors, connected in series with the main
switches, are employed to limit the rate of change of
the switching current. Their inductance values are se-
lected based on the voltage applied across the switches
and the desired current rise time during turn-on.

La1 =
Vswtr
Isw

(15)

here tr denotes the time interval during which the
switch current rises from zero to its maximum value.

3.5 Design of output capacitors and in-
ductors

The magnetizing inductor, along with L1 and L2, is de-
signed to store energy and control current ripple in ac-
cordance with the specified operating conditions. Their
inductance values are selected to maintain stable con-
verter performance and to reduce variations in energy
transfer.

Lm =
VcrD

∆ILmf
=

VinD

∆ILmf(1−D)
, (16)

L1,2 =
VinD

∆ILf
(17)

where f is switching frequency, ∆ILm is current ripple
of magnetizing inductor.

Likewise, the output capacitors are chosen to ef-
ficiently attenuate voltage ripple and ensure a stable
DC output. Their capacitance is determined based on

the acceptable output voltage ripple and the load resis-
tance, ensuring smooth and reliable voltage regulation.

C =
DIL2
∆Vcf

(18)

Co1 =
DIL2

∆VCo1f
(19)

Co2 =
DIL1

n∆VCo2
f

(20)

where ∆Vc is voltage ripple of capacitor C, ∆VCo1
is

voltage ripple of capacitor Co1 and ∆VCo2 is voltage
ripple of capacitor Co2.

4 Simulation Results

To validate the accuracy of the analytical results pre-
sented in the previous sections, the proposed con-
verter was designed and subsequently simulated using
PSPICE software. The specifications and component
values of the designed converter are summarized in Ta-
ble 1. Based on the theoretical analysis discussed ear-
lier, the converter components were selected for a target
power output of 200 W and the corresponding simula-
tion was performed. Figure 7a illustrates the simulated
voltage and current waveforms of the main switch M
in the proposed converter. As observed, the switch
current rises gradually at turn-on, indicating a Zero-
Current switching condition. Similarly, at turn-off, the
voltage increases with a slope, reflecting a Zero-Voltage
turn-off condition.

The current waveforms of diodes Da1 and Da2 are
shown in Figure 7b. Their currents decrease gradu-
ally to zero during turn-off, confirming ZC turn-off be-
havior and indicating that reverse recovery issues are
avoided. Figure 7c presents the output diodes current
waveforms, which also exhibit ZC turn-off characteris-
tics. This implies that these diodes similarly operate
without encountering reverse recovery problems.

Table 1. Fundamental design attributes of the con-
verter

Specification/element Part no./Value

Vin 40 V
Vo 360 V
PO 200 W
fS 100 kHz

switch IPW60R041C6
All diodes STTH8R04
L1,L2 200− 400µH
La1 10µH

La2- La3- La4 40− 200− 800µH
C 10µF
Cr 4 nF

Co1-Co2 10µF
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5. The experimental results 
Figure 8(a) shows the prototype of the converter operating at 200 W. As can be seen, the 
implemented converter features a compact size and reduced volume, mainly due to its high 
switching frequency of 100 kHz. Figure 8(b) illustrates the experimental waveforms of the voltage 
and current of the switch. These results confirm the simulation outcomes and demonstrate that 
Zero-Current (ZC) turn-off is achieved. Additionally, the voltage stress on the switch remains 
below the output voltage, which contributes to reduced conduction losses, lower cost, and 
improved reliability. The observed oscillations during switch turn-off are attributed to the 
resonance between the transformer's leakage inductance and the parasitic capacitance of the 
switch. Figure 8(c) presents the current waveforms of diodes Da1 and Da2. According to the 
measured results, both diodes achieve Zero-Current Switching (ZCS) during turn-on. Figure 8(d) 
shows the current waveforms of the output diodes DO1 and DO2. As evident, these diodes are turned 
off under ZCS conditions, thus eliminating reverse recovery issues. The limited unwanted 
oscillations observed during diode turn-off are caused by the resonance between leakage 
inductance and the diodes’ parasitic capacitance. These oscillations can be mitigated by reducing 
the leakage inductance. 
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5 The experimental Results

Figure 8a shows the prototype of the converter op-
erating at 200 W. As can be seen, the implemented
converter features a compact size and reduced volume,
mainly due to its high switching frequency of 100 kHz.
Figure 8b illustrates the experimental waveforms of the
voltage and current of the switch. These results confirm
the simulation outcomes and demonstrate that Zero-
Current (ZC) turn-off is achieved. Additionally, the
voltage stress on the switch remains below the out-
put voltage, which contributes to reduced conduction
losses, lower cost, and improved reliability. The ob-
served oscillations during switch turn-off are attributed
to the resonance between the transformer’s leakage in-
ductance and the parasitic capacitance of the switch.
Figure 8c presents the current waveforms of diodes Da1

and Da2. According to the measured results, both
diodes achieve Zero-Current Switching (ZCS) during

turn-on. Figure 8d shows the current waveforms of the
output diodes Do1 and Do2. As evident, these diodes
are turned off under ZCS conditions, thus eliminating
reverse recovery issues. The limited unwanted oscilla-
tions observed during diode turn-off are caused by the
resonance between leakage inductance and the diodes’
parasitic capacitance. These oscillations can be miti-
gated by reducing the leakage inductance.

6 Loss Analysis of the Proposed
Converter

In this section, the impact of semiconductor compo-
nents on the overall power performance of the proposed
converter is evaluated. The conduction losses of MOS-
FETs, diodes, coupled inductors, and capacitors are
taken into account. Since the converter operates under
soft-switching conditions with Zero Current Switching
(ZCS) for the main switch, capacitive turn-on losses
are present, but switching losses remain negligible.
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The conduction losses of the switches depend on the
drain-source resistance and their RMS currents. The
capacitive turn-on losses are influenced by the switch’s
output capacitance (Coss), operating frequency (fs),
and the voltage across the switch (Vs). Based on these
factors, the total loss of the power switches is calculated
accordingly.

RDS(on)× I2RMS,M +
1

2
CossV

2
S fs = 0.04× 40.06

+ 0.5× 780× 10−12 × 62500× 105 = 2.76W (21)

The conduction losses of the diodes are related to their
forward voltage drop (VF) and the average current
passing through them. These values are used to es-
timate the total diode losses.

VF,Da1
Iav,Da1

+ VF,Da2
Iav,Da2

+ VF,Da3
Iav,Da3

+

VF,Do1Iav,Do1+VF,Do2Iav,Do2 = 0.85×4.56 = 3.27W
(22)

Similarly, the conduction losses of the inductors are cal-
culated by considering the winding resistance and the
RMS currents through each inductor.

RDC,La2
I2RMS,La2

+RDC,La3
I2RMS,La3

+RDC,La4
I2RMS,La4

+RDC,L1I
2
RMS,L1 +RDC,L2I

2
RMS,L2 = 1.06W (23)

For the capacitors, the losses are estimated by consid-
ering their equivalent series resistance (ESR) and the
associated RMS currents.

ESRC×I2RMS,C+ESRC×I2RMS,Co1
+ESRC×I2RMS,Co2

= 0.82W (24)

Based on the overall analysis, the total power loss in
the proposed 200 W converter is approximately 7.91 W,
resulting in an overall efficiency of 96.2%. The distribu-
tion of power losses among the converter components
is illustrated in Figure 9.
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Fig. 9. Distribution loss in components

7 Measured Efficiency of the
Proposed Converter

The efficiency of the proposed converter is illustrated
in Figure 10. As shown, the converter achieves an ef-
ficiency of 96.2% at full load. It is worth noting that
the efficiency decreases at lower power levels. This re-
duction is mainly due to the fact that, in the proposed
converter, the snubber circuit also serves as a power
transfer path. At light load conditions, the circulating
current in the snubber does not significantly decrease,
which leads to lower overall efficiency.

8 A Comparative Analysis Be-
tween the Proposed Converter
and Similar Topologies

In this section, a comparative assessment is carried
out between the proposed converter and earlier similar
designs, focusing on parameters including component
count, achievable voltage gain, peak voltage stress, con-
tinuity of input current, switching technique, and other
pertinent performance aspects, as presented in Table 2.

Fig. 10. Efficiency comparison of the proposed step-
up converter with its hard-switching counterpart

As indicated in Table 2, both the proposed con-
verter and Converter [14] utilize the lowest number of
components among the compared topologies. Never-
theless, the proposed converter offers distinct advan-
tages over Converter [14], including a reduced num-
ber of switches and a lower input current ripple. Al-
though Converters [17] and [18] achieve higher volt-
age gains, Converter [17] incorporates a larger num-
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Table 2. Comparative analysis table for the proposed converter

Converter Voltage gain
Maximum

voltage stress
across switch

Maximum voltage
stress across diode

No. of elements
Switching
condi-
tion

Input
current
ripple

S M.C1 D C T2

[12]
2 + n+D(n− 1)

1−D

Vo

2 + n+D(n− 1)

1 + n+D(n− 1)Vo

2 + n+D(n− 1)
2 2 4 4 12 ZVS High

[14]
2n

(1−D)

Vo

2n

(2n−D)Vo

2n
3 3 3 6 15 ZCS Low

[15]
1 + 2nD

1−D
+ 2n

Vo

1 + 2nD

nVo

1 + 2nD
1 2 5 6 14 ZCS Low

[19]
1 + n(D + 2)

1−D

Vo

1 + n(D + 2)

nVo

1 + n(D + 2)
2 1 5 6 14 ZVS High

[17]
1 + n(2−D)2)

(1−D)2
Vo

1 + n(2−D)2
(1−D)Vo

1 + n(2−D)2
2 3 5 6 16 Hard High

[18]
1 + 2n

1−D

Vo

1 + 2n

nVo

1 + 2n
2 2 4 6 14 ZVS Low

Proposed
Converter

(n+ 1)D −D2

1−D

Vo

(n+ 1)D −D2

nVo

1 + 2n
1 3 5 3 12 ZCS Low

ber of components and exhibits higher input current
ripple, which not only increases the implementation
cost but also renders it less suitable for fuel cell ap-
plications. Converter [18] employs an active-clamp
technique to facilitate soft-switching; however, this ap-
proach introduces challenges such as elevated current
stress on components and the loss of soft-switching ca-
pability under light-load conditions. Converter [19],
in addition to its higher component count, also suffers
from increased input current ripple, leading to similar
drawbacks as Converter [17]. Converter [15] demon-
strates soft-switching operation and low input current
ripple comparable to the proposed converter and em-
ploys only a single switch; however, it lacks a common
ground between the input and output, which may limit
its applicability in certain systems.

9 Conclusions

This study proposed a new SEPIC–flyback converter
with a lossless snubber circuit for fuel cell applica-
tions. The converter enables soft-switching operation
for the main switch, such that it turns on under Zero-

Current Switching (ZCS) and turns off under Zero-
Voltage Switching (ZVS). The diodes also turn off un-
der ZCS conditions, effectively eliminating reverse re-
covery issues. The absence of an auxiliary switch sim-
plifies the control circuitry, and the energy stored in the
snubber is fully transferred to the output, resulting in
higher overall efficiency. The converter employs simple
PWM-based control and allows for higher switching fre-
quencies, leading to reduced volume and weight. Fur-
thermore, the continuous input current reduces stress
on the fuel cell and contributes to an extended oper-
ational lifetime. Nevertheless, the proposed converter
has two notable drawbacks. First, capacitive turn-on
losses occur due to the inherent parasitic capacitance of
the switch. Second, voltage overshoot may arise as a re-
sult of the series inductor present in the snubber path.
These limitations must be considered in the practical
implementation and component selection of the con-
verter design. Experimental results obtained from the
prototype demonstrate an input current ripple of ap-
proximately 1A and an efficiency of 96.2% at an output
power of 200W, which make the proposed design well-
suited for fuel cell applications.
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