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Abstract— Dual-channel gate driver is commonly utilized
in the industry for accommodating the widespread use of
half-bridge power modules. As wide-bandgap devices
become increasingly prevalent due to their superior
switching characteristics compared with conventional
silicon devices, this paper proposes a gate driver design for
SiC MOSFET half-bridge module. In particular, for
adapting to the case of higher voltage requirement, the
proposed design includes a novel active voltage balancing
circuit, which contributes to the aggregation of half-bridge
module into a single device with double voltage rating.
Targeting at 3.3kV/700A SiC MOSFET half-bridge power
module, this paper provides a comprehensive elaboration of
this gate driver, including background, conceptual design
and detailed implementation. Finally, the experimental
results are provided to demonstrate the operational
performances.

Index Terms— SiC MOSFET, dual-channel gate driver,
voltage balancing, series connection.

I. INTRODUCTION

The growing prominence of power electronics is
increasingly evident in many industrial applications,
particularly with the promotion and advancement of
renewable energy technologies aimed for a low carbon
society [1,2]. Serving as a crucial and decisive factor
influencing the progress of power electronics technology,
there is a continuous pursuit of breakthroughs and
advancements in power electronics devices, striving for
higher voltage and power ratings. While conventional
Silicon devices such as IGBTs currently dominate this
field, their potential for further advancement is restricted
by the inherent physics of Silicon (Si) devices [3-5].
Therefore, there is a growing demand for wide band gap
devices like Silicon Carbide (SiC) devices in the
industrial market. The SiC MOSFET offers advantages
such as higher switching speed, lower switching and
conduction loss, and the ability to operate at higher
temperatures. To meet the high voltage requirement in
diverse industrial applications, some research groups
have conducted tests on 10 kV /15 kV SiC MOSFETs [6-
7]. However, these devices are currently limited to
engineering samples and advanced laboratory prototypes,
without any commercialization, considering prohibitively
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Fig. 1 Isolated DC/DC converter as the interface for interconnection
of LVDC and MVDC networks, requiring HV switching stage on
the MVDC side.

high costs. Nevertheless, commercially available SiC
MOSFETs currently have a voltage rating of 3.3 kV [8],
providing a more accessible option for industrial
applications.

Recognizing the voltage limitation of a single device
in meeting the high voltage requirement, many power
electronics topologies have been developed to ensure
compliance with the demand, which include diode-
clamping multilevel converter [9], flying -capacitor
multilevel converter [10], modular multilevel converter
[11], etc. These topologies break the blocking voltage
limitation of the device, which have been serving various
industrial application for several decades. Especially as
the interfaces to AC distribution grid or AC motor drives,
they offer the advantage of lowering the requirement of
power filter due to the higher AC output voltage quality
with multilevel characteristic. Nevertheless, in nowadays
rising interest in DC power distribution networks to
accommodate renewable energy sources or electric
vehicles charging systems, compact DC/DC converters
from LV (<1.5kV) to MV (>10kV) or vice versa are
required. Taking one typical topology presented in Fig. 1
as an example, the above advantage of applying these
multilevel topologies could not be typically benefited
from, as two-level switching is typically used. Therefore,



series connection of 3.3kV SiC MOSFETs to substitute
the currently unavailable high voltage device in the MV
side provides an effective and only available solution, if
monolithic and non-modular designs are considered.

However, a well-known challenge in series connection
of power devices is the dynamic voltage imbalance issue,
which is caused by the unmatched gate driver parameters
and device parameters, also the difference of gate driver
signal delays, etc. Compared with the series connection
of conventional silicon IGBTSs, the series connection of
high-voltage high-power SiC MOSFETs is more
challenging since the switching speed of SiC MOSFET is
higher and the induced voltage imbalance could be more
severe, which means the series branch becomes more
vulnerable to overvoltage breakdown. Hence, it is
important to apply suitable voltage balancing method for
the series connection to ensure adequate voltage sharing
across devices.

Consequently, this paper proposes a solution of dual-
channel gate driver (GD) for high-voltage high-power
SiC MOSFET half-bridge module, with the goal to make
the two series connected devices inside the module
aggregated into a single device with double voltage
rating. Particularly, a novel active VB circuit is integrated
inside this GD. Unlike the passive voltage balancing
methods which suffer from notable power loss, and the
existing active voltage balancing strategies which come
with limited voltage balancing performance, high cost or
high complexity [12-19], this approach utilizes only a few
low-power BJTs, resistors, and capacitors. This
simplified design provides the advantages of easy
integration, low cost, and increased reliability. Targeting
at 3.3kV/700A SiC MOSFET half-bridge power module,
the comprehensive conceptual design and analysis of this
GD is provided in this paper, followed by the hardware
implementation and experimental validation.

II. OVERALL STRUCTURE OF DUAL-CHANNEL GATE
DRIVER

The GD serves as an essential part that realizes the
interconnection between the power semiconductor
module and the upstream control system. To give the
illustration, its conceptual structure is depicted in Fig. 2.

Firstly, GD needs to amplify the digital switching
signal to the required gate driving voltage of the power
device as the basic function. Since the control system and
the power devices do not share the same ground, signal
isolation is required in GD design. Besides, gate driver
power is generally provided by an external power supply
which also does not share the same ground with the
power devices, making power isolation another necessary
part of GD. However, the design of signal and power
isolations will introduce coupling capacitances which
could induce the common mode noise during the
switching transient of power device. Since high-voltage
high-power SiC MOSFETs offer faster switching speed
and longer transient period, the potential hazard becomes
more severe when applying these devices if it is not well
addressed. Therefore, in our GD design as presented in
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Fig. 2 Overall structure of designed GD

Fig. 3, the signal isolation is achieved by using optical
fiber, which could provide galvanic isolation and
theoretical zero capacitive coupling. As for the power
isolation, the requirement is met by using current source
loop power supply from Siebel [20]. One secondary
decoupling unit DU15-24G which claims 15kV isolation
voltage is used to provide sufficient power for one
channel in GD. As the following parts of the output of
DU15-24G, a non-isolated buck converter and a non-
isolated buck-boost converter are respectively applied to
generate the positive driving voltage Vag (+18V) and the
negative driving voltage Ve (-7V) required by the gate
driving stage. Besides, another non-isolated buck
converter is used to generate +5V as the power supply of
logic circuit inside.

In addition to the basic driving function with totem
pole, protection design is also important in GD, and the
corresponding hardware implementation in Fig. 2 is
provided in Fig. 3 by using the same color as indication.
Short-circuit protection circuit consists of the typical
desaturation detection to compare the on-state voltage
drop of SiC MOSFET with a threshold, and soft-
shutdown to suppress the turn-off voltage overshoot
when short-circuit occurs. Over-voltage protection is
made of typical active voltage clamping circuit between
the gate and drain terminals of SiC MOSFET, and active
miller clamping and gate protection is used to prevent the
damage to device from crosstalk, gate-source voltage
oscillation, etc.
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Fig. 3 Schematic of designed GD with details of the main parts (one channel is shown, with the same structure in the other channel)

Finally, for applying in high voltage case as elaborated,
the two SiC MOSFETs inside the half-bridge module can
be configured as series connection to switch
synchronously. Generally, the static voltage imbalance
caused by leakage current difference of power devices
can be reduced by using parallel static voltage balancing
resistors, with the value of one order less than the
equivalent resistance of power device. However, the
dynamic voltage imbalance can be hard to mitigate. The
passive voltage balancing methods like using RC snubber
will induce high power loss, moreover, the existing active
voltage balancing methods still suffer from limited
voltage balancing performance, high design/control
complexity or high cost, which makes them not attractive
in GD design [13 - 19]. Hence, a novel active voltage
balancing circuit is proposed in this paper. As the key
part of this GD, its working principle and hardware
implementation are explained next.

III. ACTIVE VOLTAGE BALANCING CIRCUIT

The active voltage balancing method reduces the
drain-source voltage imbalance by regulating the gate
driving process of series connected SiC MOSFETSs, while
some feedbacks about voltages across devices should be
provided as the regulation criteria. Generally, delicate
isolation is required to form this control loop since SiC
MOSFETs have different source voltage potentials,
which increases the burden of gate driver design. In our
proposed method and circuit as shown in Fig. 4, the
feedback detection and gate side regulation are only
conducted in the upper SiC MOSFET, eliminating the
necessity for the isolation.

The resistor-capacitor divider branch R, Csi-RoCs,
which is directly connected between the power terminal P
and N of this module, is adopted to generate voltage
trajectory reference va at the middle point A. Since
Rg=Rs; and C51=Cs, va can be considered as one half of
the voltage vaum across the series connected devices if
neglecting the current flowing through the resistor R..

Due to the delay difference between gate signal SW1 and
SW?2 during the switching transient (which is regarded as
the major factor causing the voltage imbalance in this
analysis), the voltage vg at the middle point B of this
series branch will not be always equal to one half of veum,
which also indicates the drain-source voltages (vgsi and
vds2) imbalance of SiC MOSFET §; and S, in this series
connection.

Since the voltage difference between va and vs can
well reflect the degree of voltage imbalance, R., NPN
transistor 77 and PNP transistor 7> are added to extract
this information as the feedback. Once v, is higher than
v, a positive current i. will flow through R. and 71; once
va is lower than vg, a negative current i. will flow though
T> and R.. In the next state of the circuit, a positive mirror
current source consisting of resistors R, R», NPN
transistor 75, PNP transistors 73 and 74 can amplify the
positive i, to inject compensation current icom as the
sourcing current into the gate side of Si. Similarly, a
negative mirror current source consisting of resistors R3,
R4, PNP transistor T3, NPN transistor 75 and 77 can
amplify the negative i. to extract icom from the gate side of
Si1. In this manner, once the voltage imbalance occurs
during the switching transient, the current compensation
will be activated immediately to regulate the gate driving
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Fig. 4 Proposed active voltage balancing circuit
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Fig. 5 Waveforms of voltage sharing with the proposed circuit

process of Si, and to reduce the voltage imbalance.
Taking the turn-off process and the case of SW1 is faster
than SW2 as an example, the diagram of corresponding
voltage sharing performance is depicted in Fig. 5, and the
working detail is summarized as follows:

to-t1: Before the time #, the gate-source voltage vgs
(=1 ,2) of S; is equal to Vaq and both devices are in the on
state. At to, SWI turns from “1” to “0” and v starts to
decrease, which is accompanied with the transition of S
from linear region to saturation region. After a certain
delay At, at #;, SW2 turns from “1” to “0” as well, and v,
starts to decrease. The voltage drop of device can be
neglected in this stage, and v4s; remains zero.

ti-t: Both S and S are transiting into saturation region
in this stage. It is worth noting that, for S, despite that
ves1 already reaches the Miller voltage Viner as depicted,
the nonlinear characteristic of Miller capacitor Cgq
causes that the rising of vgsi can be ignored in the initial
short-term period. At #, Cg1 becomes a much smaller
value and vgs starts to increase dramatically. When
analyzing the characteristic of S», the principle is the
same as described. For simplicity, the dramatic rising of
vdsi (i=1, 2) is approximately linearized in this diagram,
although a more advanced model in this stage helps to
make the analysis more accurate.

t-t3: Since vgs1 gets increased while vgs» remains zero,
va derived as (vasitvas2)/2 becomes higher than vg which
is equal to vy4s2. Theoretically, ic becomes positive and icom
will be activated as the sourcing current to the gate side of
S1 immediately. However, due to the execution delay of
the real circuitry (required to charge the junction
capacitors, etc.), the compensation current will not be
formed in time, which results in this delay stage.

t3-t4. After a certain delay t4(i.e., 83-12), at £3, icom Will
be injected into the gate side of S, and its magnitude can
be expressed as:

B Ry p) (1
dt R, ¢

Leom =y

Consequently, as the gate discharging is slowed down,
the rising of vgs1 will get slower, which can be estimated
as:

D _ Voir Ve =Ry oo (@)

dt R,-C,

At 14, vysp starts to increase dramatically as well, and
the gate compensation will be gradually disabled as
dvgsi/dt and dvgs/dt tend to be identical. However, due to
the circuit delay, icom could become negative and then
gradually diverge to zero. Therefore, the compensation
current should be moderate to prevent vge from
increasing significantly faster than vg, which could
result in overcompensation (where peak value of v
becomes considerably higher than vg). Here the
principle to define the parameter choosing is given: in
equation (2), dvqsi/dt should remain positive to avoid S,
returning to its linear region. Hence, the maximum
allowable value of the current source can be determined
using equation (4), and dvqsi/dt and dvqg/dt will gradually
approach each other, reducing the voltage imbalance.

Since the proposed voltage balancing circuit is
composed of analogue components, once parameters are
determined according to a specific case, they are not
flexible to be easily changed for other cases, and the
voltage balancing performance may not be optimal for all
operating conditions. Therefore, the parameters of the
proposed circuit are chosen in high voltage/current case
where dv/dt is relatively high and the voltage imbalance
could result in device failure. With the same parameters,
despite that the voltage balancing performance could not
be optimal when applied in low voltage/current case, the
voltage imbalance can be tolerated as it is less critical
compared to high voltage/current case.

IV. HARDWARE PROTOTYPE AND EXPERIMENTAL RESULT

Since the ultimate goal of the ongoing project is to
build 250kW DC/DC convert prototype as presented in
Fig. 1, the current rating requirement in the MVDC side
is not high, where 100A switching current can be defined
as high current in this application. At the current stage,
the commercially available 3.3kV/700A half-bridge
power module from Mitsubishi is applied to build this
prototype, and its GD is developed as shown in Fig. 6 to
validate above presented concepts. The GD, placed on the
top of half-bridge power module, adopts the design of
two stacked PCBs, as shown in Fig. 6(a). The top PCB
shown in Fig. 6(b), which is less influenced by the noise
from the power side, contains voltage conversion parts
which convert the Siebel gate driver power supply to
required Ve, Vaa and +5V, and some logic circuits for
handling PWM signal and monitoring fault signal. The
bottom PCB shown in Fig. 6(c), which is attached to the
surface of this half-bridge power module, contains basic
gate driving stage, active miller clamping and gate
protection, over-voltage protection and short circuit
protection on the top side. Besides, the active voltage
balancing circuit, consists of only few low voltage and
low power BJTs, resistors and capacitors, is placed on the
bottom side of the bottom PCB. In this way, the parasitic
inductance of routing wire is minimized to further
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Fig. 6 (a) Two-PCB stacked GD design (b) Top PCB with voltage
conversion and logic handling (c) Bottom PCB with gate driving, etc.
on the top side (left figure) and active VB circuit on the bottom side
(right figure)
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Fig. 7 (a) Double pulse test setup (b) Assembled GD with half-bridge
power module for testing

enhance the voltage balancing performance of active
voltage balancing circuit.

Further, the double-pulse testing setup is established as
shown in Fig. 7(a), where a 10 kV variable DC power
supply from Heinzinger is selected as the source, and ten
1.32 kV/ 1 mF film capacitors are connected in series as
the DC-link capacitor for meeting the testing voltage and
current requirement. After assembling the GD with the
power module as device under test as shown in Fig. 7(b),
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Fig. 8 Testing result by using designed GD with active voltage
balancing circuit disabled in the 3000V/100A (max) case

TABLE I
KEY COMPONENTS PARAMETERS
Name Parameters
S:i(i=1,2) FMF750DC-66A
T, Ts, T, T7 2SCR542P
T, T3, Ty, T 2SAR542P
Rg, R 220,50Q
Ri(R3), R2(R4) 360,120
Ry, Ci(i=1,2) 1MQ, 1.2 nF

the testing setup is placed inside a cage, and the optic-
fiber communication is applied as the remote control for
the safety of the operator.

Since the devices in this half-bridge power module is
configured to switch synchronously as series connection,
the switching signal from the controller should be
distributed into several signals. Therefore, a signal
distribution board based on FPGA is designed and
manufactured to distribute the signals, with the capability
to finely control and adjust the switching signal delays
(step size of 0.25ns) by using time delay chip DS1023-
25.

To validate the designed active voltage balancing
circuit, its current compensation output to the gate side of
upper SiC MOSFET is removed in the initial test (the red
line in Fig. 4), and the natural voltage sharing
performance of series connected SiC MOSFETs could be
observed. As shown in Fig. 8, during the switching
process, v (i = 1, 2) varies between -7V and +18V to
turn on/off SiC MOSFET. Due to the switching signal
delay difference (considered as the major factor in this
experimental case), etc., a severe voltage imbalance
occurs in series connection under 3kV testing voltage, as
presented by ves1 and vas2. As the power loop current gets
higher, the induced voltage imbalance during the turn-off
transient could become even worse. Therefore, it is
necessary to design voltage balancing circuit to mitigate
the voltage imbalance.

With the key parameters listed in Table I, the
corresponding voltage sharing performance by enabling
the gate current compensation is shown in Fig. 9. It is
observed that, by defining the voltage imbalance degree
as (Vasi-vas2)/ (vasitvas2), it is greatly reduced from 33.3%
to 8.3%. Moreover, the voltage va of the middle point of
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Fig. 9 Voltage sharing performance with active voltage balancing
circuit enabled in the 3000V/100A (max) case

R1Cs1-R0C; branch is presented, which is almost aligned
with vge during the steady state. During the turn-off
transient as shown in the zoomed view in the bottom, va
is slightly higher than v (ve) to activate the gate
compensation, and the voltage imbalance can be
mitigated as expected.

The parameters choosing of active voltage balancing
circuit is based on the 3kV/100A case in this experiment,
and the effectiveness of proposed design gets validated
according to the results as above. Additionally, in the
experiments, the test with the same parameters under the
lower voltage/current case is also conducted, and the
results are shown in Fig. 10.

It is observed that, since only one set of parameters can
be chosen due to its fully analogue circuit structure, the
voltage balancing performance could not be as optimal
when applied in the comparatively lower voltage/current
case. Specifically in this case, the active voltage
balancing circuit has nearly no effect for mitigating
voltage imbalance since the low dv/dt makes the
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Fig. 10 Voltage sharing performance with active voltage balancing
circuit (a) disabled and (b) enabled in the 600V/20A (max) case

compensation current to the gate side of upper SiC
MOSFET rather small. However, since the SiC
MOSFETs have much higher voltage rating (3.3kV in
this design), the voltage imbalance in the low
voltage/current case can be tolerated. In summary, the
proposed GD with active voltage balancing capability has
the potential to utilize the half-bridge module in a series
connection, effectively aggregating it into a single device
with double voltage rating.

V. CONCLUSION

In this paper, a GD with active voltage balancing
circuit for series connection of SiC MOSFETs is
proposed and designed, which have the capability to
aggregate the half-bridge power module into a single
device with double voltage rating. The active voltage
balancing circuit has the advantages of simple structure,
easy integration, low cost, and increased reliability. The
experiments conducted on Mitsubishi half -bridge power
module FMF750DC-66A, have shown that it can reduce
the voltage imbalance from 33.3% to 8.3%, which
validates its effectiveness. In the near future work, the
active voltage balancing circuit will be combined with
short circuit protection circuits to investigate its
performance during the turn-off process of a short circuit,
and there will be optimization efforts directed towards
refining the design of the GD.

ACKNOWLEDGMENT

The results presented in this paper are a part of the
FORZENSICS project that has received funding from the
European Research Council (ERC) under the European
Union’s Horizon Europe research and innovation
program (Grant Agreement No. 101075672). The work
conducted at EPFL has received the funding directly from
the Swiss State Secretariat for Education, Research, and
Innovation (SERI).

REFERENCES

[1] P. Bontemps, D. Biner, C. Miinch-Alligné and D. Dujic,
“Online Loss Calculation and Optimization of an M3C-
Driven Externally Excited SM,” in /IEEE Transactions on
Industrial Electronics, vol. 71, no. 6, pp. 5608-5617, June
2024.

[2] J. Sheng, C. Li, X. Xiang, W. Li and D. Dujic, “Dc-Link
Ripple Suppression of Cascaded H-Bridge Based MV Grid
Emulator Apparatus for Analysis and Testing of Grid-Tied
Converters in Distribution System,” in /EEE Transactions
on Power Delivery, vol. 39, no. 1, pp. 622-634, Feb. 2024.

[3] M. Bhatnagar and B. J. Baliga, “Comparison of 6H-SiC,
3C-SiC, and Si for power devices,” in IEEE Transactions
on Electron Devices, vol. 40, no. 3, pp. 645-655, March
1993.

[4] J. Biela, M. Schweizer, S. Waffler and J. W. Kolar, “SiC
versus Si—Evaluation of Potentials for Performance
Improvement of Inverter and DC-DC Converter Systems
by SiC Power Semiconductors,” in IEEE Transactions on
Industrial Electronics, vol. 58, no. 7, pp. 2872-2882, July
2011.



[5] X. She, A. Q. Huang, O. Lucia and B. Ozpineci, “Review
of Silicon Carbide Power Devices and Their Applications,”
in IEEE Transactions on Industrial Electronics, vol. 64,
no. 10, pp. 8193-8205, Oct. 2017.

[6] R. Wang, A. B. Jargensen, D. N. Dalal, S. Luan, H. Zhao
and S. Munk-Nielsen, “Integrating 10kV SiC MOSFET
into Battery Energy Storage System with A Scalable
Converter-based Self-powered Gate Driver,” in IEEE
Journal of Emerging and Selected Topics in Power
Electronics, vol. 11, no. 1, pp. 351-360, Feb. 2023.

[71 S.Ji, L. Zhang, X. Huang, J. Palmer, F. Wang and L. M.
Tolbert, “A Novel Voltage Balancing Control With dv/dt
Reduction for 10-kV SiC MOSFET-Based Medium
Voltage Modular Multilevel Converter,” in [EEE
Transactions on Power Electronics, vol. 35, no. 11, pp.
12533-12543, Nov.2020

[8] R. K. Kokkonda, A. Kumar, A. Anurag, N. Kolli, S.
Parashar and S. Bhattacharya, “Medium Voltage Shore-to-
Ship Connection System Enabled by Series Connected 3.3
kV SiC MOSFETs,” 2021 IEEE Applied Power
Electronics Conference and Exposition (APEC), Phoenix,
AZ, USA, 2021, pp. 1380-1387.

[91] Q. M. Attique, K. Wang, Z. Zheng, H. Zhu, Y. Li and J.
Rodriguez, “A Generalized Simplified Virtual Vector
PWM to Balance the Capacitor Voltages of Multilevel
Diode-Clamped Converters,” in [EEE Transactions on
Power Electronics, vol. 37, no. 8, pp. 9377-9391, Aug.
2022.

[10] A. M. Y. M. Ghias, J. Pou, G. J. Capella, V. G. Agelidis,
R. P. Aguilera and T. Meynard, “Single-Carrier Phase-
Disposition PWM Implementation for Multilevel Flying
Capacitor Converters,” in IEEE Transactions on Power
Electronics, vol. 30, no. 10, pp. 5376-5380, Oct. 2015.

[11] W. Liu, R. Wang, T. Kerekes, T. Dragicevic and R.
Teodorescu, “Capacitor Voltage Feedforward-Based
Voltage Loop Control for Grid-Forming Modular
Multilevel Converters Under Wide Range of Grid
Strength,” in [EEE Transactions on Power Electronics,
vol. 38, no. 12, pp. 14968-14979, Dec. 2023.

[12] I. Lee and X. Yao, “Voltage Balancing Control with
Capacitor Charging Method for Series Connected SiC

MOSFET Submodules,” 2020 IEEE Energy Conversion
Congress and Exposition (ECCE), Detroit, MI, USA, 2020,
pp. 3125-3130.

[13] Y. Zhou, L. Xian and X. Wang, “Variable Turn-OFF Gate
Voltage Drive for Voltage Balancing of High-Speed SiC
MOSFETs in Series-Connection,” in IEEE Transactions
on Power Electronics, vol. 37, no. 8, pp. 9285-9297, Aug.
2022.

[14] M. Son, Y. Cho and S. Baek, “Active Gate Driver With
Turn-off Delay Control for Voltage Balancing of Series—
Connected SiC MOSFETSs,” in [EEE Transactions on
Power Electronics, vol. 37, no. 12, pp. 14575-14586, Dec.
2022.

[15] R. Wang, A. B. Jergensen, W. Liu, H. Zhao, Z. Yan and S.
Munk-Nielsen, “Voltage Balancing of Series-Connected
SiC mosfets With Adaptive-Impedance Self-Powered Gate
Drivers,” in IEEE Transactions on Industrial Electronics,
vol. 70, no. 11, pp. 11401-11411, Nov. 2023.

[16] C. Li, S. Chen, H. Luo, C. Li, W. Li and X. He, “A
Modified RC Snubber With Coupled Inductor for Active
Voltage Balancing of Series-Connected SiC MOSFETs,”
in IEEE Transactions on Power Electronics, vol. 36, no.
10, pp. 11208-11220, Oct. 2021.

[17] C. Li, S. Chen, W. Li, H. Yang and X. He, “An Active
Voltage Balancing Method for Series Connection of SiC
MOSFETs With Coupling Inductor,” in [EEE Transactions
on Power Electronics, vol. 36, no. 9, pp. 9731-9736, Sept.
2021.

[18] Z. Lu et al., “Medium voltage soft-switching DC/DC
converter with series-connected SiC MOSFETS,” in IEEE
Transactions on Power Electronics, vol. 36, no. 2, pp.
1451-1462, Feb. 2021.

[19] F. Zhang, X. Yang, W. Chen, and L. Wang, “Voltage
balancing control of series-connected SiC MOSFETs by
using energy recovery snubber circuits,” in [EEE
Transactions on Power Electronics, vol. 35, no. 10, pp.
10200-10212, Oct. 2020.

[20] Online access: https://www.siebel-elektronik.de/en/power-
supplies/power-supplies/



