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A Novel Dual-Input ZVS DC/DC Converter for
Low-Power Energy Harvesting Applications

Liang Yu and Haoyu Wang , Member, IEEE

Abstract— In this paper, a novel dual-input dc/dc topology
is proposed for low-power energy harvesting applications. The
converter is able to interface with two different power sources
simultaneously. In the proposed topology, two boost converters
are integrated with a shared diode and a filter capacitor, while
the gate signals of two power MOSFETs are complimentary
with certain dead-bands. The proposed topology may operate
either in discontinuous-conduction mode or in hybrid conduction
mode. In each operation mode, zero-voltage switching is achieved
for both MOSFETs, while zero-current switching is achieved
for the power diode, without any additional auxiliary circuit.
Theoretical analysis, circuit modeling, and design considerations
are also addressed in detail in this paper. Finally, a 10.1-W,
200-kHz prototype is designed and tested to validate the proof
of concept. Experimental results are in accordance with the
theoretical analysis.

Index Terms— Boost, dc/dc, dual input, zero-voltage switching
(ZVS).

I. INTRODUCTION

OVER the past decade, the research on energy harvesting
from renewable energy sources, such as solar cells [1],

thermoelectric generators [2], wind turbines [3], [4], and
vibration energy harvesters [5], has gained increased pop-
ularity. However, the electric power generated from the
above-mentioned renewable energy sources is usually vulner-
able to the environmental changes and load variations [6].
Therefore, it is expected that the power electronic interface
(PEI) is able to manage different power sources effectively.
To cope with this requirement, the conventional approach is
to use multiple single-input converters. However, this approach
leads to enlarged PEI size, added circuit complexity, and
increased manufacturing cost. Hence, using a multiple-input
converter (MIC) to replace multiple single-input converters is
considered as a more simplified and economic solution [7].

Typically, MICs can be divided into two categories: isolated
MICs and nonisolated MICs. A fully isolated MIC can be
constructed via magnetic coupling through a high-frequency
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transformer. An MIC with a three-winding transformer is
proposed in [8]. The drawbacks of this converter include com-
plicated transformer structure and poor coupling. To address
these problems, a family of single primary winding MICs has
been proposed [9]. Those MICs have a simple transformer
structure and less device count. However, these topologies are
featured with hard switching. Thus, the switching frequency
and the power density of the PEI are constrained. Two soft-
switching isolated MICs are reported in [10] and [11]. But
the proposed circuit structure demonstrates high complex-
ity. Using a transformer to achieve the interaction among
multiple-inputs and the output can be a good option for
isolated MICs. However, it should be noted that the galvanic
isolation is not mandatory for low-voltage and low-power
applications [12]. Instead, the transformer jeopardizes the
system efficiency and power density.

To improve the system efficiency and power density,
many nonisolated MICs have been proposed in recent years.
Four nonisolated MICs with high-voltage gain are proposed
in [13]–[16]. However, the reported circuit structures are
complicated. Two double-input dc/dc converters consisting
of buck/buck–boost units and buck/single-ended primary-
inductor converter units are presented in [17] and [18],
respectively. These two PEIs can draw power from two
dc sources simultaneously or individually with a simpler
structure. However, two input dc sources must be different.
Sun et al. [19] propose a dual-input MIC with fault-tolerance
ability. The disadvantage is that the output voltage of this con-
verter is limited by input voltages. A dual-input converter with
wide range output voltage is reported in [20]. This converter
can operate in buck, boost, and buck–boost modes. However,
the control strategy is complicated. Khaligh et al. [12] pro-
pose an MIC with the simple structure, which can also operate
in buck, boost, and buck–boost modes. The limitation is only
one power source that is allowed to transfer energy to the
load at a time. A modified boost converter with partial power
processing capability is presented in [21]. However, the diodes
suffer from high-voltage stresses. In order to address this
issue, Chen et al. [14] propose a dual-input dc/dc converter
for photovoltaic applications. Several families of dual-input
converters are proposed in [22] and [23]. However, only very
few devices are shared in those circuits. Thus, the component
counts are high and the circuit structures are complicated.
Furthermore, those aforementioned nonisolated MICs are all
featured with hard switching. This may bring following disad-
vantages: 1) ringing and overshoot issues; 2) high switching-
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Fig. 1. Schematic of the proposed dual-input ZVS dc/dc converter.

induced power loss; and 3) large PEI size and high cost.
In [24] and [25], two soft-switching dual-input converters
are reported. However, an auxiliary circuit is necessary to
facilitate the zero-voltage switching (ZVS) of the MOSFET.
This increases the system hardware budget and complexity.

In this paper, a novel dual-input ZVS dc/dc converter is
introduced. Its schematic is illustrated in Fig. 1. The proposed
converter consists of two boost units. The diode and the
filtering capacitor are shared between those two units. It should
be noted that the proposed topology can be applied to low-
power applications such as wearable devices, Internet-of-
Things, and wireless sensor networks. Typically, the power
sources of those applications are solar panel, thermoelectric
generators, or storage elements. Those applications are fea-
tured with relatively low voltage and power levels. According
to the continuity of two inductor currents, the operation of
the topology can be classified into discontinuous-conduction
mode (DCM) and hybrid conduction mode (HCM). Benefits
of this topology include the following.

1) Low components count.
2) Low diode turning OFF di/dt and mitigated

reverse-recovery loss.
3) Snubberless ZVS on both MOSFETs.

This paper mainly focuses on the topology modeling, analysis,
and verification. In comparison with [27], the improvements
mainly lie in the following aspects.

1) HCM operation mode is proposed and analyzed in detail.
2) The theoretical analysis is enhanced.
3) Detailed small signal modeling is provided.
4) More experimental results are added.

This paper is organized as follows. The converter operating
principles are described in Section II; Detailed theoretical
analysis and modeling are provided in Section III, and exper-
imental results are reported in Section IV; finally, Section V
concludes this paper.

II. OPERATING PRINCIPLE

The converter origins from the integration of two boost
converters. As known, the voltage gain of the conventional
boost converter in continuous-conduction mode (CCM) is

Vo

Vin
= 1

1 − D
(1)

where D is the duty cycle. In Fig. 1, S1 and S2 turn ON

and OFF complementarily with narrow dead-band. The sum of
two boost converters’ duty cycles is about unity. According
to (1), it is impossible for both boost converters to operate
in CCM with wide duty cycle range. Therefore, two possible
operations are identified: 1) DCM: both boost converters in
DCM and 2) HCM: one boost converter in DCM while the
other in CCM. The DCM operation and HCM operation are
discussed separately in Sections II-A and II-B.

A. DCM Operation

In DCM, each switching cycle can be divided into six oper-
ation modes, as shown in Fig. 2. The characteristic waveforms
are plotted in Fig. 3. Those modes’ explanation is detailed as
follows.

Mode I [t0–t1): At t0, vds1 decreases to zero. Then, S1 turns
ON with ZVS. vL1 is equal to V1. Hence, iL1 increases linearly
from zero. vL2 is equal to V2 − Vo. Since vL2 is negative, iL2
decreases linearly in this mode.

Mode II 0[t1–t2): At t1, iL2 decreases to zero. D turns OFF

automatically with small di/dt. The reverse voltage of the diode
is Vo − V2. iL1 still increases linearly and the current passes
through the MOSFET S′

1s channel. C supplies power to the
load.

Mode III [t2–t3): At t2, iL2 still is zero andS1 turns OFF. iL1
continues via diode and S′

2s output parasitic capacitor. Then,
vds2 decreases sequentially in this mode. iL1 decreases linearly
to charge C and supply power to the load.

Mode IV [t3–t4): At t3, vds2 decreases to zero. Then, S2
turns ON with zero voltage. vL2 is equal to V2; iL2 increases
linearly from zero. iL1 decreases linearly, which marks the end
of this mode.

Mode V [t4–t5): At t4, iL1 decreases to zero. D turns
OFF automatically with small di/dt. This avoids the reverse-
recovery losses of the diode. Besides, the reverse voltage of
the diode is Vo − V1. iL2 increases linearly via the channel
of S2.

Mode VI [t5–t6): At t5, iL1 is still zero andS2 turns OFF. iL2
continues via D and S′

1s output parasitic capacitor. Then vds1
decreases sequentially in this mode. iL2 decreases linearly to
charge C and supplies power to the load. At t6, the converter
returns to Mode I.

According to the mode analysis, S1, S2 turn ON with ZVS.
This means that the switching losses can be reduced. The diode
turns OFF automatically with a small di/dt. This significantly
mitigates the diode reverse-recovery loss. Moreover, the diode
voltage stress is Vo − V1 or Vo − V2, which is lower than
convention boost converter.

B. HCM Operation

In HCM operation, only one boost converter operates in
DCM. Another boost converter operates in CCM. Compared
with DCM operation, HCM has only five operation modes,
as shown in Fig. 4. The characteristic waveforms are plotted
in Fig. 5. The modes’ explanation is detailed as follows.

Mode I [t0–t1): At t0, vds1 decreases to zero. Then, S1 turns
ON with ZVS. vL1 is equal to V1. Hence, iL1 increases linearly
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Fig. 2. DCM operation modes.

Fig. 3. Characteristic waveforms in DCM operation.

from zero. vL2 is equal to V2 − Vo. Since vL2 is negative, iL2
decreases linearly via the diode to charge C and supply power
to the load in this mode.

Mode II [t1 ∼ t2): At t1, S1 turns OFF. Meanwhile, iL1
increases to its peak value. If i p_k1 is larger than ilw2, ids_lw2
will be negative. ids_lw2 continues via D and S′

2s output
parasitic capacitor. Then, vds2 decreases sequentially in this
mode.

Mode III [t2–t3): At t2, vds2 decreases to zero. Then, S2 turns
ON with ZVS. vL2 is equal to V2; iL2 increases linearly.
iL1 linearly decreases to zero, which marks the end of this
mode.

Mode IV [t3–t4): At t3, iL1 decreases to zero. D turns
OFF automatically with small di/dt. This avoids the reverse-
recovery losses of the diode. The reverse voltage of the diode
is Vo − V1. iL2 increases linearly via the channel of S2.

Mode V [t4–t5): At t4, iL1 is still zero and S2 turns OFF. iL2
continues via D and S′

1s output parasitic capacitor. Then, vds1
decreases sequentially in this mode. iL2 decreases linearly to
charge C and supply power to the load. At t5, the converter
returns to Mode I.

According to the mode analysis, in HCM, S1 turns ON

with a clear ZVS. While ZVS of S2 can also be ensured by
properly designing the circuit parameters. The detailed design
considerations will be provided in Section III. The diode turns
OFF automatically with a small di/dt once in the whole cycle.
This significantly mitigates the diode reverse-recovery loss.

In summary, ZVS can always be realized for both MOS-
FETs in either DCM or HCM operation. The diode turns OFF

automatically with a small di/dt. Hence, the switching loss and
reverse-recovery loss can be reduced.

III. CIRCUIT MODELING AND ANALYSIS

The voltage conversion ratio can be derived based on the
steady-state analysis. It should be noted that DCM and HCM
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Fig. 4. HCM operation modes.

Fig. 5. Characteristic waveforms in HCM operation.

have different characteristics and different analysis methods
may be applied. Specifically, DCM analysis is more compli-
cated than HCM analysis. In this paper, the modeling and

Fig. 6. Proposed converter with switch network terminal quantities identified.

analysis of DCM operation are detailed. The control method
is universal for both operation modes. The theoretical analysis
is based on the following assumptions: 1) all components are
ideal; 2) the dead-band is sufficiently small to be ignored; and
3) the output capacitance is sufficiently large with neglectable
voltage ripple.

A. DCM Operation

The averaged switch model is employed to analyze the
circuit operation in DCM. There are two switch networks
(S1 and D, S2 and D) identified as shown in Fig. 6. Those
two switch networks share the same output port. According to
aforementioned mode analysis, the characteristic waveforms
of the switch networks are depicted in Fig. 7.
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Fig. 7. Switch networks voltage and current waveforms.

TS is the switching period; f is the switching frequency; and
d is the duty cycle. The average switch network input voltage
〈vg1(t)〉Ts is found by averaging vg1 over one switching period

〈vg1(t)〉TS = −d3(t)〈vo(t)〉TS − d4(t)〈v1(t)〉TS (2)

Similar analysis leads to the following expressions for
〈vg2(t)〉Ts and 〈v3(t)〉Ts:

〈vg2(t)〉TS = −d1(t)〈vo(t)〉TS − d2(t)〈v2(t)〉TS (3)

〈v3(t)〉TS = d2(t)[〈vo(t)〉TS − 〈v2(t)〉TS ]
+d4(t)[〈vo(t)〉TS − 〈v1(t)〉TS ] (4)

The average switch network input current 〈i1(t)〉Ts is found
by integrating i1(t) over one switching period. 〈i1(t)〉Ts is
calculated as

〈i1(t)〉TS = 〈v2(t)〉TS d1(t)[1 − d(t)]TS

2L2
+ 〈v1(t)〉TS d2(t)TS

2L1
.

(5)

In the similar manner, 〈i2(t)〉Ts and 〈i3(t)〉Ts are expressed
as

〈i2(t)〉TS = 〈v1(1t)〉TS d3(t)d(t)TS

2L1

+ 〈v2(t)〉TS [1 − d(t)]2TS

2L2
(6)

〈i3(t)〉TS = d1(t)[1 − d(t)]TS〈v2(t)〉TS

2L2

+ d3(t)d(t)TS〈v1(t)〉TS

2L1
. (7)

Fig. 8. Curves of voltage gain versus duty cycle with (a) different n
(L1 = L2 = 19 μH) and (b) different L2 (V1 = V2, L1 = 19 μH).

Volt-second balance for L1 and L2 leads to

〈vL1(t)〉TS = d(t)〈v1(t)〉TS

+ d3(t)[〈v1(t)〉TS − 〈vo(t)〉TS ] = 0 (8)

〈vL2(t)〉TS = [1 − d(t)]〈v2(t)〉TS

+ d1(t)[〈v2(t)〉TS − 〈vo(t)〉TS ] = 0. (9)

Based on (2)–(9) and ignoring power losses, the output power
equals the input power. At last, the voltage gain A can be
expressed as

A2

R
= (1−D)2TS

2L2

[
1+ 1

n2 A−n

]
+ D2TS

2L1

[
1+ 1

n(A − 1)

]

(10)

where A = Vo/V1 and n = V1/V2. Based on this equation,
the curves of voltage gain versus duty cycle in different
conditions are plotted in Fig. 8. As shown in Fig. 8(a),
the converter provides a wider output range with the increase
of n. It also demonstrates good linear characteristics. Fig. 8(b)
shows voltage gain versus duty cycle with different values of
L2. This converter also provides a wider output range with the
increase of L2. This means that the desired voltage gain curve
can be designed by using different inductances in all kinds of
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Fig. 9. Comparison of K with 0 at different values of T .

input conditions. It should be noted that the converter still has
good performances in those conditions. In other words, the
input sources and two inductors can be different. However,
the case with V1 equal to V2 and L1 equal to L2 is easier to
analyze. The following analysis is based on this case.

This converter operates in DCM if

Vo

R
<

(1 − D)V1

DRe1
. (11)

The DCM condition can be derived as

K = D2(1 − D)2 − 2L f

R
> 0. (12)

Assume that

T = L f/R. (13)

Converter operation state is determined by T and D as
expressed in (12). Smaller T corresponds to wider DCM duty
cycle range, as shown in Fig. 9. Thus, the desired DCM range
can be designed by selecting adequate T . Based on (13),
T is proportional to the product of L and f . This means
that D, L, and f should be considered systematically in the
circuit design. In this paper, all switches turn ON with ZVS
and diode turns OFF with small di/dt. Thus, the switching
loss is trivial in comparison with the conduction loss. This
means a relatively high switching frequency may be selected.
However, high switching frequency would boost the inductor
core loss and driving loss. Besides, high switching frequency
might lead to CCM operation. Similarly, small L corresponds
to wide DCM operation. However, it will increase the peak
current. Hence, the conduction loss of this converter can
be increased. Therefore, based on those tradeoffs, 200-kHz
switching frequency and 19 H are selected to verify the DCM
operation and HCM operation with acceptable conversion
efficiency. In this paper, T is selected as 0.019. R is 200 �.

B. HCM Operation

Fig. 9 shows that when D is sufficiently large or small, the
converter enters into HCM. Suppose the boost converter with

Fig. 10. Voltage gain versus duty cycle.

S2, V2, and L2 operates in CCM, and the other boost converter
operates in DCM. Based on the aforementioned mode analysis,
the volt-seconds balance of L2 leads to

(V2 − Vo)DTs + V2 D′Ts = 0. (14)

The voltage gain can be solved based on (14)

Vo

V2
= 1

1 − D′ . (15)

Hence, the output voltage is determined by V2 and D′ in
HCM.

In HCM, S1 turns ON with a clear ZVS. While the ZVS of
S2 means that the peak current of L1 should be larger than the
minimum current of L2. The ZVS condition can be solved as

V1TS

L1
+ DV 2

1 TS

2L1(V2 − DV1)
+ V2TS(1 − D)

2DL2
− V2

D3 R
> 0.

(16)

The ZVS region is determined by Ts and L. A wide
ZVS region can be achieved with optimized design parame-
ters. In this paper, the ZVS region corresponds to d within
[0.22, 0.78]. Equations (10) and (15) define the relationship
between the voltage gain and the duty cycle in DCM and
HCM. This relationship is illustrated in Fig. 10. It should be
noted that Fig. 10 is a general result with identical dc inputs
and inductances (V1 = V2, L1 = L2). The desired voltage gain
can be achieved by modulating the duty cycle. In this design,
DCM corresponds to small duty ratio, while HCM corresponds
to a large duty cycle. In HCM, the voltage gain is higher than
that in DCM due to its larger duty cycle.

C. Loss Analysis

To facilitate an optimized design, the conversion efficiency
is analyzed. The inductor conduction loss can be expressed as

PL = RL I 2
L_rms

(17)

where RL is the resistance of inductor winding;IL_rms is rms
current of the inductor.
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TABLE I

SPECIFICATION AND COMPONENT PARAMETERS

The conduction loss of MOSFET can be estimated as

PScon = RON I 2
S_rms (18)

where RON is the MOSFET ON-resistance; Is_rms is the rms
current through the MOSFET. The proposed converter can
realize ZVS turning ON. This means that there is no overlap
between vds and ids during the turn-ON process. Thus, the turn-
ON loss of MOSFET is zero. When MOSFET turns OFF, the
overlap between vds and ids contributes to the turning-OFF

loss. Since the MOSFET is turned-ON with ZVS, the energy
stored on the output capacitor (Coss) after the turn-ON transi-
tion is recycled during the next turn-ON transition. Thus, the
switching loss is expressed as

PSW = 1

2
f VOFF IOFFTOFF − 1

2
f CossV 2

OFF
(19)

where VOFF is the voltage across the MOSFET after turn OFF

and IOFF is the MOSFET current at the turn OFF. TOFF is the
turn OFF time. Coss is the output capacitance of MOSFET.

This converter operates in DCM. A resonance exists
between the inductor and Coss when the inductor current is
discontinued. During this resonance, the blocking voltage of
MOSFET is changed from VOFF to Vin. Hence, the power loss
during the resonance is

Prn = 1

2
f CossV 2

OFF − 1

2
f CossV 2

in. (20)

Similarly, the diode conduction loss is

PDcon = f VF IF Tcon (21)

where VF is the forward voltage drop and IF is the diode
average current in conduction time. Tcon is the duration of
conduction of each switching period. The capacitor loss is
really small. Thus, it is ignored in the loss analysis.

The overall power loss of the converter is

Ploss = 2PL + 2PS_con + 2PSW + PD_con + 2Prn. (22)

Table I illustrates the list of critical design parameters. The
efficiency at rated 10 W is estimated as 94.2%.

IV. EXPERIMENTAL RESULTS

In this paper, a circuit prototype is designed to verify the
proof of concept. A low-pass filter is used to capture the
average output voltage. Then, this analog signal is fed to
the ADC of the digital controller. A classical proportional
integral algorithm is adopted to achieve a robust dynamic

Fig. 11. Digital control scheme.

Fig. 12. Photographs of the experimental setup. (a) Converter prototype.
(b) Test bench.

response. P is 0.3 and I is 0.05. The digital control scheme is
shown in Fig. 11. To verify the performance of the dual-input
converter, a 10.1-W compact converter prototype is designed
and tested. The specifications and component parameters are
listed in Table I. The photograph of the prototype is shown
in Fig. 12.

Based on the previous circuit analysis, the converter oper-
ates in DCM with small duty cycles. The experimental results
of DCM operation are captured in Figs. 13–17. The duty ratio
is about 0.5 with small dead-band. As shown in Fig. 13, both
inductor currents are discontinuous. The inductor current has
three states: linearly increase, linearly decrease, and zero. They
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Fig. 13. Circuit waveforms, from top to bottom: gate–source voltage of S1,
L ′

1s current, gate–source voltage of S2, and L ′
2s current.

Fig. 14. Circuit waveforms, from top to bottom: gate–source voltage of S1,
drain–source voltage of S1, and L ′

1s current.

Fig. 15. Circuit waveforms, from top to bottom: gate–source voltage of S2,
drain–source voltage of S2, and L ′

2s current.

Fig. 16. Circuit waveforms, from top to bottom: gate–source voltage of S2,
gate–source voltage of S1, and diode current.

agree well with the circuit analysis in DCM. Figs. 14 and 15
show the ZVS waveforms of S1 and S2, respectively. Before
applying gate–source pulses, the drain–source voltage has
dropped zero. Thus, the soft switching is realized in DCM.

When the inductor current is zero, there is an oscillation
in the waveforms of the drain–source voltage and inductor.

Fig. 17. Circuit waveforms, from top to bottom: input voltage V2, input
voltage V1, and output voltage.

TABLE II

LOSS DISTRIBUTION AT 200 KHz AND 10.9-W INPUT POWER

Fig. 18. Circuit waveforms of two different inputs, from top to bottom:
output voltage, input voltage V1, and input voltage V2.

Fig. 19. Circuit waveforms, from top to bottom: gate–source voltage of S1,
L ′

1s current, gate–source voltage of S2, and L ′
2s current.

This is mainly due to the resonance between the inductor
and the output parasitic capacitor of the MOSFET. As shown
in Fig. 16, the diode turns OFF with small di/dt. This mitigates
the reverse-recovery loss. Fig. 17 shows the output voltage and
input voltage waveforms. The output voltage demonstrates a
small ripple. The proposed dual-input converter boosts the two
dc sources to a constant dc output voltage. Fig. 18 shows the
output waveform with different input voltages: V1 is 15 V and
V2 is 9 V. This means that the proposed converter work well
with different inputs.
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TABLE III

COMPARISON WITH STATE-OF-THE-ART DUAL-INPUT CONVERTERS

Fig. 20. Circuit waveforms, from top to bottom: gate–source voltage of S1,
drain–source voltage of S1, and L ′

1s current.

Fig. 21. Circuit waveforms, from top to bottom: gate–source voltage of S2,
drain–source voltage of S2, and L ′

2s current.

According to the previous circuit analysis, the converter
operates in HCM with large duty ratio. The experimental
results of HCM operation are shown in Figs. 19–23. The duty
ratio is about 0.79 with a small dead-band. As illustrated in
Fig. 19, one inductor current is discontinuous and the other
inductor current is continuous. This proofs that the converter
operates in HCM. Figs. 20 and 21 demonstrate the ZVS of
S1 and S2, respectively. Before turning ON the switch, the
drain–source voltage has dropped to zero. Thus, soft switching
is achieved in HCM. The oscillation in DCM is eliminated
as shown in Fig. 21. This is due to the existence of CCM
in HCM operation. The diode current is captured in Fig. 22.
Diode turns OFF only once in the whole switching cycle with
small di/dt. This means that the diode reverse-recovery loss
is trivial. Fig. 23 shows the experimental results of transient
response. As shown, the load resistance jumps from 130 to
170 �, the output voltage is well regulated. The efficiency
curve is plotted in Fig. 24.

The losses breakdown is measured and provided in Table II.
Power losses are from the diode and MOSFETs are the
major losses. The diode loss is caused by its forward voltage
drop. The MOSFETs loss is due to its ringing loss in the

Fig. 22. Circuit waveforms, from top to bottom: gate–source voltage of S2,
gate–source voltage of S1, and diode current.

Fig. 23. Transient steady output voltage waveform with load changing from
130 to 170 �.

Fig. 24. Power efficiency with different output power levels (Vo = 45 V).

discontinued mode and conduction loss. The comparison with
the state-of-the-art dual-input converters is conducted and
illustrated in Table III. The scope of comparison includes
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components counts, soft switching, rated power, switching
frequency, and efficiency. As shown, the proposed converter
utilizes the least number of components. With the highest
switching frequency and the lowest power level, the efficiency
performance is still good. This validates the benefits of soft
switching.

V. CONCLUSION

A novel dual-input ZVS dc/dc converter is presented in this
paper. It can boost two dc sources to a constant dc output
voltage. The converter can operate in DCM or HCM. ZVS
of both MOSFETs is realized without any auxiliary circuit.
Hence, the count of components is reduced. In addition,
the diode turns OFF with small di/dt. This avoids the reverse-
recovery loss. Moreover, diode voltage stress is lower than
conventional boost converter. The theoretical analysis and
modeling of DCM operation and HCM operation are detailed.
In the end, a compact converter prototype is fabricated to
verify the performance and analysis of the topology. The
designed prototype converts two 12-V dc inputs to a stable
45-V dc output, with a 91.8% conversion efficiency at 10.1-W
output power.
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