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ABSTRACT

This article presents the performance evaluation of an isolated dual active half-bridge (DAHB) converter with 
discrete SiC MOSFET devices. The impact of a resonant network on the SiC MOSFET DAHB under two different 
modes is investigated. The soft-switching characteristics, zero voltage switching (ZVS), and zero current switching 
(ZCS) operations are achieved by using a series resonant network. Another advantage of this DAHB converter 
without a resonant network is that it achieved partial soft switching for the main SiC MOSFETs. The discrete 
switching devices, SiC MOSFETs, are used to develop the DAHB module. The experimental investigations were 
performed on a DAHB converter system with 330V–500V switching frequency, 100 kHz operated at 700W output 
power, and obtained 96.5% efficiency.
Index Terms—Dual Half Bridge (DHB), isolated converter, resonant network, zero current switching (ZCS), zero 
voltage switching (ZVS)

I. INTRODUCTION

Nowadays, the performance of SiC and GaN devices presents an attractive solution for 
researchers aiming to develop more efficient converters. In energy storage systems (ESS), 
Dual Active Full Bridge (DAB) converters [1, 2] and Dual Active Half Bridge (DAHB) converters 
[3] play a crucial role in delivering the desired voltages and are recommended for operation 
at high power levels. To mitigate voltage fluctuations across the capacitors, an asymmetric 
charging method was introduced in a dual half-bridge (DHB) converter [4] using Si IGBTs. This 
control technique adjusts the switching times of the secondary-side switching devices, effec-
tively resolving the voltage imbalance issue. In hybrid energy storage systems, a voltage bal-
ance algorithm has been developed [5] to regulate the primary-side currents and equalize 
the voltage on the secondary side. Additionally, power loop control is employed in the dual 
half-bridge (DHB) converter to minimize currents and adjust the duty cycles [6]. Similarly, an 
advanced control technique is employed to drive the current error through the primary side of 
the transformer in the DHB converter to zero [7]. To reduce the overall volume of the DHB and 
enhance its ability to withstand high power, an alternative approach is implemented by replac-
ing the in-built capacitors, which may eliminate the need for input and output filters in DHBs 
[8]. To enhance fault-handling capability, reduce the size of large DC capacitors, and eliminate 
the need for a circuit breaker in the DAB, the input and output filters are replaced with half-
bridge submodules [9]. However, the addition of extra switching devices may increase both 
the overall cost and size. Interleaved dual half-bridge converters [10, 11], coupled with DC split 
capacitors, have been shown to reduce the number of filter capacitors required. This repre-
sents an improvement in the isolated dual active half-bridge (DAB) converter, featuring lower 
voltage stresses and reduced current ripples. To minimize turn-on and turn-off losses and 
enhance the efficiency of the DAB converter [12], a combination of single-phase shift and vari-
able frequency control techniques is employed. This approach allows for better management 

WHAT IS ALREADY KNOWN ON THIS 
TOPIC?

• The Dual Active Bridge (DAB) converter is 
a popular isolated DC-DC topology known 
for bidirectional power flow and galvanic 
isolation, making it suitable for electric 
vehicle (EV) charging, renewable energy 
systems, and battery energy storage.

• Silicon Carbide (SiC) MOSFETs are well 
known for their superior performance 
compared to traditional silicon (Si) 
devices. They offer higher switching 
frequencies, lower conduction and 
switching losses, and improved thermal 
performance, which makes them ideal for 
high-efficiency and high-power-density 
converter applications
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of switching transitions, reducing losses and improving overall performance, especially under 
varying load conditions. A solid-state transformer-based hybrid converter [13] is implemented 
with a half-bridge configuration on the primary side and a full-bridge configuration on the 
secondary side. This design reduces the total device count, enhances power density, and mini-
mizes power pulsations at double the line frequency. To ensure smooth transitions between 
constant current and constant voltage charging modes, a feed-forward control strategy is 
implemented in the DAB converter [14]. Additionally, a three-loop control scheme is adopted, 
replacing the conventional two-loop approach, to optimally determine both the internal and 
external phase shift angles while also minimizing peak input current. Furthermore, DAB con-
verters are enhanced by incorporating two three-level neutral-point-clamped (NPC) convert-
ers [15] on both sides. This approach helps balance the voltage clamping across all switching 
devices and facilitates soft-switching conditions, thereby improving overall efficiency and 
reducing switching losses. To reduce peak input current, and conduction losses, and enable 
direct power transfer, a coupled inductor-based four-level flying capacitor converter is imple-
mented on the primary side [16], while a half-bridge configuration is used on the second-
ary side. To minimize the number of active devices in a dual active half bridge converter, a 
semi-active half-bridge DC-DC converter [17] is implemented. In addition, an advanced control 
strategy based on Voltage-Match Trapezoidal Modulation (VM-TZM) is employed to reduce 
peak current and ensure Zero Voltage Switching (ZVS) during the turn-on of all switches. A 
triple-phase shift control technique is implemented in the dual active half-bridge converter 
[18] to mitigate current stress and enable optimal duty cycle selection, thereby enhancing 
efficiency and reducing thermal losses. This technique facilitates improved power transfer by 
precisely managing the phase shift between the primary and secondary sides, contributing 
to reduced electromagnetic interference (EMI) and ensuring more stable operation under 
varying load conditions. To reduce the circulating power between two ports, a three-leg con-
verter is employed on the secondary side, while two Dual Active Half-Bridge (DAHB) converters 
[19] are connected to different voltage sources. This configuration allows for more efficient 
power transfer, as the three-leg converter helps balance the power flow and minimize the 
losses associated with circulating currents. Additionally, the use of separate voltage sources for 
each DAHB converter provides better control over the energy distribution, enhancing overall 
system stability and performance under varying load conditions. Recently, SiC MOSFETs have 
emerged as an alternative solution for researchers seeking better efficiency and the capabil-
ity to handle high power transfer. The performance of a SiC MOSFET-based dual half-bridge 
converter, implemented with a series resonant network, and the effects of small variations in 
phase shift angles have been reported in [20]. However, the performance analysis presented 
in the study is based on low input voltages and operates at very low power levels. Minimizing 
overall volume, reducing cost, and enhancing efficiency are critical challenges in the design of 
isolated DC-DC converters. This article primarily investigates the application of SiC MOSFETs as 
discrete switching devices in a dual active half-bridge (DAHB) converter, coupled with the inte-
gration of a series resonant network. Beyond exploring various control strategies, the focus of 
this paper is on evaluating the performance of the DAHB converter when employing discrete 
SiC MOSFETs, in contrast to using SiC power modules. The overall cost of the DAHB converter 

Fig. 1. SiC MOSFET-based dual active half bridge DC-DC converter.

WHAT THIS STUDY ADDS ON THIS 
TOPIC?

• This Study focuses on discrete SiC MOSFETs, 
providing practical insights into their 
behavior and switching characteristics in 
an isolated DAHB topology.

• The study demonstrates a simple and 
effective method for achieving both Zero 
Voltage Switching (ZVS) and Zero Current 
Switching (ZCS) using basic LLC resonant 
components, eliminating the need for 
complex auxiliary circuits. This simplifies 
the design while retaining soft-switching 
benefits.

• The converter is experimentally tested 
under both hard- and soft-switching 
conditions, with direct comparison of 
switching losses, efficiency, and device 
stress. This provides clear performance 
benchmarks under realistic conditions.
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using discrete SiC MOSFETs is reduced by approximately 50% com-
pared to the configuration using SiC power modules. This paper is 
organized as follows: section II describes the operating principles, 
section III presents design analysis, section IV presents the simula-
tion analysis, and section V presents the experimental results.

II. DESCRIPTION AND OPERATION PRINCIPLES OF DUAL 
ACTIVE HALF-BRIDGE CONVERTER

The configuration of the dual active half-bridge (DAHB) converter, 
shown in Fig. 1 is with two active half-bridges isolated through a 

Fig. 2. SiC MOSFET-based LLC (Schematic of the LLC Resonant Dual Active Half-Bridge DC-DC Converter Utilizing Discrete SiC MOSFETs, Featuring 
Series Resonant Inductor (La),Magnetizing Inductance (Lm), , and Resonant Capacitor (Ca)) dual active half bridge DC-DC converter.

Fig. 3. Key waveforms: ZVS mode.
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transformer. The primary side comprises two input capacitors, C1, 
C2, SiC MOSFETs, S1, S2. The secondary side is assisted with two SiC 
MOSFETs, S3 and S4, and output capacitors, Co1 and Co2. Fig. 1 shows 
the DAHB converter with a series inductor La is the conventional 
DAHB with SiC MOSFETs, which have more switching losses. To incor-
porate soft-switching features into SiC MOSFETs, a resonant network 
is adopted. Fig. 2 shows the DAHB primary side included with addi-
tional components: a series resonant inductor, La, a series resonant 
capacitor, Ca, and a magnetizing inductance, Lm. The DAHB converter 
operates in two modes. The first mode occurs when the switching 
frequency is higher than the resonant frequency, known as the zero 

voltage switching (ZVS) mode, and the second mode, when the 
switching frequency is less than the resonant frequency, is known 
as zero current switching (ZCS) mode. The operation is divided into 
four intervals based on the key waveforms shown in Figs. 3 and 4, 
Figs. 5-7 shows the equivalent circuits of all the intervals from t0-t4.

A. Zero Voltage Switching Mode
Interval (t0-t1): This interval begins when S1, S4 are gated, primary 
side voltage, VP, clamps to the nVo/2 and resonant current, iLa 
flows through the body diodes of S1, S4. Hence the ZVS condition 
is achieved for S1, S4. At t1, body diodes of S1, S4 stop conducting. 

Fig. 4. Equivalent current flow schematic: Interval (t0-t1).

Fig. 5. Equivalent current flow schematic: Interval (t1-t2).
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The resonant current, iLa, and voltage across the capacitor, Ca, are 
expressed in (1) and (2).
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L
C

a
a

a
=

Interval (t1-t2): This interval begins when MOSFETs S1,S4 are turned 
on, and the primary side voltage, VP equals to 

nVo

2
. Throughout this 

interval, energy is transferred to the output load. The equations for iLa 
and VCr are expressed by (3) and (4).

Fig. 6.  Equivalent current flow schematic: Interval (t2-t3).

Fig. 7. Equivalent current flow schematic: Interval (t3-t4).
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Interval (t2-t3): This interval begins when S2, S3 are gated. The resonant 
tank current, iLa flows through the body diodes of S2, S3. The reso-
nant tank current lags with the voltage across VP the primary side of 
the transformer. Hence, the ZVS condition is achieved for S2, S3. At t1, 
body diodes of S2, S3 stop conducting.

Interval (t3-t4): During this interval, S2 and S3 are turned on. Throughout 
this interval, energy is being transferred to the output load.

B. Zero Current Switching mode

Fig. 8 shows the theoretical waveforms when the operating 
frequency of the converter is below the resonant frequency. The 
operation intervals are divided into four intervals. In the first interval 
(t0-t1), at t0, MOSFETs S1, S3 are turned on, and their current flows 
gradually increase. In this interval, energy is transferred to the load. 
The second interval (t1-t2) is named the resonant interval. During this 
interval, the resonant current, iLa flows and reduces; at the same time, 
the current through S1 and S3 reaches zero, and then the body diode 
starts conducting to allow the resonant current, iLa. Hence, the ZCS 
condition is achieved for S1, S3. In the interval (t2-t3), MOSFETs S2, S4 
are turned on. Throughout this interval, the energy is transferred to 
the load. The interval (t3-t4) is a resonant interval, the same as (t1-t2).

III. DESIGN ANALYSIS

The DAHB converter components are designed by using First 
Harmonic Analysis (FHA). The equivalent LLC resonant network is 
shown in Fig. 9. Vdc (FHA) is the first harmonic compound expressed 
by (5), which is the equivalent of the rectangular input voltage of the 
LLC resonant network. The DAHB converter is analyzed by observing 
the Vout (FHA), the output harmonic compound. The secondary side 
half-bridge and output load are modeled by a single component Rf 
(Equivalent resistance) defined in (6).

V FHA
V

f tdc
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s( ) ( )�
2

2
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n V
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2 2

2�
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Where, n is turns ratio; Vo is output voltage; Io is output current; fs is 
switching frequency

The voltage gain of the DAHB, which is a function of parameters such 
as switching frequency, load, and components is defined by (7).
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Where

k
L
L

m

a
=  (8)

Resonant frequency

Fig. 8. Key waveforms: ZCS mode.

Fig. 9. Equivalent circuit of a resonant network.
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The parameters of DAHB designed in this section are as follows:

A. Normalized Inductance (k)
Normalized inductance for the DAHB converter is calculated by (8). 
The obtained normalized inductance value is 14.4 when the DAHB 
converter is operated at a 100 kHz switching frequency.

B. Magnetizing Inductance (Lm)
The magnetizing inductance value is calculated by (13).

L
R

f
m

F

r
�

2�
 (13)

The value of magnetizing inductance obtained from the parameters 
RF = 166 Ω and fr = 114 kHz is 231 µH.

C. Resonant inductor (La) and Resonant Capacitor (Ca)
The value of resonant inductor, La is 15 µH is calculated by the (14)

L
L
k

a
m=  (14)

The value of the resonant capacitor, Ca can be calculated by (15).

C
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2
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�
 (15)

IV. LOSS ANALYSIS

A. Inductor loss
The inductor peak current (iLa(peak)) is expressed as:

i
V
Z

L peak
in

eq
a ( ) =

2
 (16)

Where the characteristic impedance, Z
L
C

eq
a

a
=

The rms current of the inductor (iLa(rms)) is expressed as

i
V

Z
L rms

in

eq
a ( ) =

2 2
 (17)

The rms magnetizing inductor current (iLm(rms)) is given by:

i
V

f L
Lm rms

in

s m
( ) �

� �2 3�
 (18)

The total rms inductor current (iL(rms)) is given by:

i i iL rms La rms Lm rms( ) ( ) ( )� �2 2  (19)

The copper loss of the inductor (Pcopper(Loss)) can be calculated using 
(20):

P i Rcopper Loss L rms winding( ) ( )� �2  (20)

The total core loss of the inductor (Pcore(Loss)) is given by:

P Kf B Vcore Loss s core( )
.

max
.� �1 6 2 3  (21)

Where K = steinmetz constant =2 4 10 3. � � , Bmax = maximum flux den-
sity of the core = 0.427 web/m2, Vcore = volume of the core

The total power loss of the inductor (PLa(Loss)) is given by

P P PLa Loss copper core( ) � �  (22)

B. Transformer loss
The rms current of the primary winding is expressed as:

i
i

Tr primary
peak

( ) =
2

 (23)

Where i
V
Z
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in

eq
( ) =

2
Transformer copper loss is expressed by

P
i

R n Rcopper Loss
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pri( ) sec( )� �
2

2

2
 (24)

Where n = turns ratio, Rprim = primary winding resistance, Rsec = sec-
ondary winding resistance

Transformer core loss is expressed by

P Kf B Vcore Loss s core( )
.

max
.� �1 6 2 3  (25)

Where K=steinmetz constant =2 4 10 3. � � , Bmax = maximum flux den-
sity of the core = 0.1 web/m2, Vcore = volume of the core

The total transformer loss is calculated by:

P P PTr Loss copper core( ) � �  (26)

C. Switch losses
The rms current of the primary side switch (iSp(rms)) is given by:

i
V

Z
Sp rms

in

eq
( ) �

� �4 2
 (27)

The conduction losses (Pcond(S1,S2)) of the primary side switches are 
expressed as:

P i Rcond S S Sp rms

p
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2
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Where Rds(on)=on-state resistance (80 mΩ)

The rms current of the secondary side switch (iSs(rms)) is given by:

i
nV

Z
Ss rms

in

eq
( ) �

� �4 2
 (29)

The conduction losses (Pcond) of the secondary switches are expressed 
as:

P i Rcond S S Ss rms ds on

s

( , ) ( ) ( )3 4
2

3

4

� �
�
�  (30)

Reverse recovery losses of the primary side switches are given by:

P Q V frr S rr ds s

S

( )1 2

1

2
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�
�  (31)

Where Qrr = reverse recovery charge = 100 × 100-1-2-3-4-5-6-7-8-9coulombs; 
Vds = voltage across drain to source;

Reverse recovery losses of the secondary-side switches are given by:

P Q V frr S rr ds s

S

( )3 4

3

4

� � � �
�
�  (32)

The gate driver power loss is expressed as

P Q V fGate Loss g gs s

S

( ) � � �
�
�

1

4
 (33)

Where Qg = total gate charge = 120 × 100-1-2-3-4-5-6-7-8-9 coulombs; Vgs = 
voltage across gate-source = 15V

D. Capacitor losses
The effective series resistance (ESR) for the capacitor (Ca) is expressed 
as:

ESR
f C

Ca
s a

�
tan�
�2

 (34)

Where tanδ is the dissipation factor = 0.0005 radians

P i ESRLoss Ca CaCa rms( ) ( )� �2  (35)

Where the RMS current of capacitor Ca is the same as the RMS current 
of the resonant inductor La 

The total power losses in the driver, calculated using (33), are 0.72W. 
The losses associated with capacitors C1, C2, C3, and C4 amount to 
0.35 W. The reverse recovery losses of the body diodes in switches 
S1 and S2, as determined from (31) and (324), are 3.1W, while those 
in switches S3 and S4 are 4.5W. The total switching power losses, cal-
culated using (28) and (30), which include driver losses and reverse 
recovery losses of the body diodes, amount to 16.64W. Table I sum-
marizes the overall losses of the converter. Additionally, the inductor 
loss is 7.2 W, the transformer loss is 6.09 W, and the resonant capaci-
tor loss is 0.57W. 

V. EXPERIMENTAL RESULTS

The performance of a discrete SiC MOSFETs-based dual active half-
bridge converter is presented in this section. Experimental investi-
gations are performed on the DAHB converter with and without a 
resonant network, separately. The converter is operated under two 
conditions: non-resonant and resonant. Firstly, the DAHB converter 
is assisted with a simple series inductor, L, on the primary side of 
the transformer. It is observed that the SiC MOSFET DAHB converter 
without series resonant elements operates with partial soft-switch-
ing conditions. The parameters used in the experimental analysis are 
shown in Table II. All operating conditions of the DAHB converter 
are 330V at 700W maximum output power. The Texas Instruments 
TMSF28335 microcontroller is used to generate the PWM signals, 
which are then fed into Infineon’s 1EDI30J12CP gate driver to gener-
ate the required 100 kHz switching frequency signals for controlling 
the SiC MOSFETs. Two 1EDI30J12CP drivers are employed in parallel 
to drive a total of four SiC MOSFETs. In non-resonant mode, the pri-
mary side of the DAHB converter without series resonant elements 
is supplied with 330V input voltage, 1.6 A input current, and 430V 
output voltage is obtained at 1.2 A output current. Fig. 10 shows SiC 
MOSFETs S1, S2 voltage waveforms across the drain to source and 
current through the drain. It can be seen from the obtained wave-
forms that the current flowing through the SiC MOSFETs is different 
from that of conventional Si MOSFET-based DAHB converters. Soft-
switching is achieved when the drain-source voltage reaches zero, 
and the body diode of SiC MOSFETs S1, S2 are conducting without 
series resonant elements. Fig. 11 shows the waveforms of the trans-
former primary voltage VPQ, secondary side voltage VRS, and current 
through iL. The primary side and secondary side voltage waveforms 
are identical. The obtained waveforms are very similar to those of 
conventional Si MOSFET-based dual half-bridge converters. Though 
the novelty of this SiC MOSFET-based DAHB is without a resonant 

TABLE I. LOSS CALCULATION OF THE PROPOSED CONVERTER

Device Type Components Resistance mΩ Vmax (V) I rms (A) Imax (A) Loss (W) Loss Percentage

Switches S1, S2 Rds(on) = 80 165 6 8.5 5.76 54

S3,S4 Rds(on) = 80 250 4 5.65 2.56

Inductor La Rwinding = 15 330 12 17 7.2 23

Transformer Tr Rpri = 20
Rsec = 50

330 12 17 6.08 20

Capacitor Ca 0.3 330 12 17 0.57 3
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network, it achieves soft commutation during the turn-on of their 
switching devices.

By adopting La and Ca to the primary side of the transformer, experi-
ments are conducted on ZVS and ZCS conditions separately. When 
the converter is operated below the resonance frequency, DAHB 
operates in ZVS mode, i.e., at 100 kHz switching frequency and 93 
kHz resonant frequency. Experimental waveforms are shown in Fig. 
12 the voltage and current waveforms of the SiC MOSFETs S1, S2 and 
Fig. 13 illustrate the voltage waveform across primary and second-
ary sides of the transformer. Similarly, the converter is operated 
below the resonance frequency, i.e., 110 kHz. It can be seen from the 
obtained results that the ZVS turn-on condition is achieved with-
out any additional stresses. Fig. 14 shows the voltage and current 
waveforms of the SiC MOSFETs S1, S2, and Fig. 15 shows the voltage 
waveform across primary and secondary sides, as well as the cur-
rent through La and the current through secondary side. From these 

Fig. 10.  Experimental waveforms: Non-Resonant mode (a) Ch1 
(200V/div): S1 drain to source voltage Ch2 (5A/div): S1 Drain current Ch3 
(250V/div): S2 drain to source voltage Ch4 (5A/div): S2 Drain current.

Fig. 11. Experimental waveforms: Non-Resonant mode Ch1 (100V/
div) : Transformer primary voltage (upper) Ch2 (5A/div) : Transformer 
secondary side current (upper) ; Ch3 (200V/div) : Transformer secondary 
side voltage Ch4 (5A/div) : Transformer secondary side current (bottom).

TABLE II. PROTOTYPE PARAMETERS

Parameters Symbol Value

Input voltage Vin 330V

Output voltage Vout 500V

Switching frequency f
sw 100 kHz

High frequency transformer
Resonant inductor
Resonant capacitor
Output capacitor
SiC MOSFETs

 
La

Ca

Co

S1-S4

SKYVFTR15
20 µH

200 nF/130 nF
470 µF

SCH2080KE

Fig. 12. Experimental waveforms: Resonant mode ZVS Ch1 (200V/div): S1 Drain to source voltage, of Ch2 (5A/div): S1 Drain current Ch3 (250V/div): 
S2 Drain to source voltage Ch4 (5A/div): S2 Drain current.



Electrica 2025; 25: 1-15
Bhajana et al. Dual Active Half Bridge DC-DC Converter

10

Fig. 13. Experimental waveforms: Resonant mode ZVS): Ch1 (200V/div) : Transformer primary voltage Ch2 (5A/div) : Transformer secondary side 
current Ch3 (250V/div) : Transformer secondary side voltage Ch4 (2A/div) : Transformer secondary side current.

Fig. 14. Experimental waveforms: Resonant mode ZCS Ch1 (200V/div): S1 Drain-to-source voltage Ch2 (5A/div): S1 Drain current Ch3 (250V/div): 
S2 Drain to source voltage Ch4 (5A/div): S2 Drain current.
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Fig. 15. Experimental waveforms: Resonant mode ZCS Ch1 (200V/div): Transformer primary voltage Ch2 (5A/div) : Transformer secondary side 
current Ch3 (250V/div) : Transformer secondary side voltage Ch4 (2A/div) : Transformer secondary side current.

Fig. 16.  Turn-on and Turn-off Transitions of the switches S1, S2 : ZVS Mode Ch1: 100V/div Ch2: 2A/div, Ch3:100V/div, Ch4: 2A/div , Time: 2 µs/div.
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Fig. 17.  Turn-on and Turn-off Transitions of the switches S1, S2 : ZCS Mode Ch1: 250V/div Ch2: 5A/div, Ch3:200V/div, Ch4: 5A/div Time: 1 µs/div.

Fig. 18. Photograph of the experimental setup.
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results, it is noticed that the ZCS turn-off condition is achieved and 
is different from that of conventional Si MOSFET-based LLC resonant 
converter. It is also observed that the body diode of SiC MOSFETs are 
conducting even before it gets turned off. Fig. 16 shows the turn-
on and turn-off transitions of switches S1 and S2 in ZVS mode, while 
Fig. 17 illustrates the corresponding transitions in ZCS mode. From 
the obtained waveforms, it is evident that the ZVS turn-on opera-
tion occurs without any parasitic oscillations. In contrast, during the 
turn-on instant in ZCS mode, some oscillations appear across the 
switches due to parasitic effects, and the ZCS turn-off transition of 
the switches is clearly observed. Fig. 18 shows a photograph of the 
experimental setup used to conduct the investigations.

A. Efficiency comparison
The efficiency analysis performed on two configurations is pre-
sented in this section. The efficiency analysis is made for the pro-
posed converter when the supply voltage is 330V. The complete loss 
distribution is shown in Fig. 19. At an output power of 700W, the total 
system losses are 30.8W, yielding an overall efficiency of 96%. Fig. 20 
shows efficiency curves of non-resonant and resonant modes (ZVS & 
ZCS). When the converter is operated at 500 W output power, maxi-
mum efficiency for the non-resonant mode is obtained and is 95%. 
Similarly, when the converter is operating in resonant mode, effi-
ciency in ZVS mode and ZCS mode are compared separately. In ZVS 
mode, the DAHB is tested at 330V input voltage and the maximum 
efficiency obtained is 96.5% at 700W output power. An increase of 
1% efficiency is observed over the non-resonant mode. In ZCS mode, 
the DAHB is tested at 330V input voltage and the maximum effi-
ciency obtained is 95.6%.

VI. CONCLUSION

This paper presents the performance of a SiC MOSFET-based DAHB 
converter under non-resonating and resonating conditions. The 
operation principles and design analysis are also discussed. The 
designed converter system operated with a 330V input voltage and 
achieved a 500V output voltage at 700W output power. This perfor-
mance analysis was conducted using discrete SiC MOSFETs in both 
non-resonant and resonant modes. When the converter is operated 
at 500W output power, the maximum efficiency obtained was 95% 
in non-resonant mode. The obtained efficiency was 96.5% when the 
converter was operating in ZVS mode and 96% in ZCS mode, both 
operating at 700W maximum output power. The obtained efficien-
cies confirm that the dual half-bridge converter has better efficiency 
in ZVS mode than in ZCS mode.
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