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Abstract: [Objective] Power devices composed of first- and
second-generation semiconductor materials have reached their
performance limits, making them unsuitable for more complex
circuit topologies. Silicon carbide ( SiC ), the third-
generation semiconductor material, has gradually become a
research focus, and corresponding SiC devices are now at the
forefront of research. Compared to traditional silicon ( Si)-
based devices, silicon carbide metal-oxide-semiconductor
field-effect transistor ( SiC  MOSFET ) offer superior
characteristics and are widely used in high-voltage, high-
frequency, and high-power-density applications. However,
due to the limited current-carrying capacity of a single
device, multiple devices are often used in parallel. Immature
manufacturing processes and asymmetric circuit layouts cause
differences in device parameters and external circuit
parameters, leading to unbalanced current issues. To address
this problem, this paper proposes a current-sharing control
strategy. [ Methods ] This paper first analyzed and
summarized the factors affecting parallel current sharing and
determined the influence of each parameter. Based on the
devices’ switching characteristics, theoretical formulas were
derived to summarize the current variation patterns. Then, a
corresponding current detection circuit was designed to
accurately capture current differences. Finally, a current-

sharing control strategy based on adjusting multi-level driving
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resistance was proposed to gradually regulate unbalanced
[ Results ]

effectiveness of the proposed control strategy, significantly

currents. Simulation results validated the
reducing current imbalance. [Conclusion] The results show
that by setting an appropriate driving resistance, the proposed
control strategy can effectively achieve current sharing in
dual-device parallel configurations.

Key words; SiC MOSFET; parallel connection; current

sharing; current detection; driving resistance
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Currently, with the large-scale adoption of new
energy sources, new power systems are gradually
being developed. A prominent feature of these
systems is the extensive use of power electronic
devices. As core components connecting different

types

converters, inverters, and rectifiers play a crucial

of energy sources and grid structures,
role in ensuring safe and stable operation. Power
devices, as the fundamental components of power
electronic equipment, are of undeniable importance.
As power electronics technology evolves toward
higher operating

higher voltage, higher power,

temperatures, and higher power density,

based

semiconductor materials can no longer meet the

power

devices on first- and second-generation
requirements of these applications. The complexity of
circuit topologies and increasingly harsh operating
environments significantly increase failure rates and
costs of equipment.

Semiconductor devices made from silicon
carbide ( SiC) material, such as silicon carbide
metal-oxide-semiconductor field-effect transistor ( SiC
MOSFET ),
traditional silicon-based devices. They feature higher

high

temperatures and voltages, lower on-resistance, and

offer significant advantages over

switching speeds, superior tolerance to

reduced conduction losses. However, the current-
carrying capacity of a single SiC MOSFET is limited
(typically only a few dozen amperes), requiring
multiple discrete devices to be connected in parallel
for high-power, high-current applications.
research, this

Building on existing paper

S1

analyzed and summarized the factors affecting the
parallel operation of devices mentioned above and
proposed a relatively simple current-sharing control
strategy.

First, due to the impacts of SiC MOSFET
fabrication processes, packaging, and other factors,
device parameters are difficult to keep consistent. As
a result, when used in parallel, transient and steady-

state currents exhibit some differences, inevitably

leading to  current imbalance.  Additionally,
variations in device pin configurations during
packaging and layout issues when connecting

multiple devices in parallel can result in uneven
distribution of stray inductances, further affecting

transient and steady-state currents.

By analyzing the turn-on and turn-off
characteristics of the devices, it was found that
adjusting the driving resistance can effectively

regulate the current slope and delay time, which are
inversely proportional. When the current slope is
adjusted, the delay time is automatically corrected to
some extent.

A current detection circuit was also designed to
capture current trends and differences. Based on this
foundation, a current-sharing control strategy for SiC
MOSFETs in parallel was proposed. Combining the
above analysis, multi-level driving resistances were
configured, taking one SiC MOSFET as a reference
and incrementally adjusting another device to
gradually achieve current sharing between the two
devices. Simulations were conducted to verify the

effectiveness of the proposed control strategy.
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