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Abstract

Silicon carbide (SiC) MOSFETs are transforming the design and functionality of medical devices by providing exceptional
efficiency, reliability, and compactness. Despite standard silicon-based power devices, SiC MOSFETs offer enhanced electrical
and thermal properties including higher breakdown voltage, lower switching losses, and improved thermal conductivity. In
healthcare applications, whereby accuracy, energy efficiency, and reliability of operations are critical, these characteristics
are extremely significant SiC MOSFETs give improved power densities and increased switching speeds in medical imaging
systems such as CT and MRI scanners, hence improving image quality and reducing system size. The excellent efficiency of
wearable and portable medical devices helps to downsize and extends battery lifetime. Furthermore, ensuring dependability
in critical care settings, SiC MOSFETs increase the efficiency of instruments for surgery, diagnostic instruments, and life-
support systems. The importance of SiC MOSFETs in improving healthcare technology is addressed in this article along with
their main features relating healthcare, applications in the field, and their benefits to the healthcare system. SiC MOSFETs
have the potential to become an essential element of advanced medical electronics as the healthcare industry progressively
incorporates sophisticated and energy-intensive technologies, therefore enabling developments in both clinical and portable

care solutions.
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Abrreviations

UPS: Uninterruptible Power Supplies.

Introduction

Silicon carbide (SiC) MOSFETs are employed in emerging
semiconductor technologies due to the current demand
for compact, reliable, and efficient power devices in the

The Emerging Silicon Carbide MOSFET for Medical Healthcare Applications

healthcare sector [1,2]. SiC MOSFETs have been recognized
for their exceptional electrical and thermal performance
relative with conventional silicon devices, particularly in
medical applications where power efficiency, precision, and
reliability are paramount [2,3].

The demand to use high-performance power devices in

healthcare enhancesthe SiCMOSFET for the smooth operation
of advanced medical equipment, including imaging systems,
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surgical instruments, and portable diagnostic devices [3-5].
SiC MOSFETs offer significant advantages, such as reduced
power losses, elevated switching frequencies, and enhanced
thermal management. These attributes made them suitable
for meeting the rigorous requirements of medical technology
[6,7], which provides more compact, energy-efficient, and
dependable systems. Furthermore, SiC MOSFETs are also
applied to innovative medical technologies such as portable
and wearable devices, which transform patient care by
allowing continuous monitoring and treatment beyond
conventional clinical environments [8,9].

SiC MOSFETs are set to be essential in influencing the
future of medical technology, especially for sophisticated
diagnoses, therapeutic treatments, and real-time monitoring.
Their implementation improves the efficiency of medical
devices, which fosters sustainable and energy-efficient
healthcare solutions.

Silicon Carbide (SiC) MOSFETs for Healthcare
Applications

Silicon carbide (SiC) MOSFETs distinctive characteristics,
primarily high breakdown voltage, low on-resistance, and
exceptional thermal conductivity [10,11], makes them a

superior alternative to conventional silicon-based devices
in healthcare applications. SiC MOSFETs are transforming
the design and operation of medical equipment in a domain
where dependability, energy efficiency, and compactness are
crucial.

Critical Characteristics of SiC MOSFETs Related
to Healthcare

SiC MOSFETSs’ properties that lower power losses and
raise total energy efficiency are very important in medical
devices that need to work continuously, like imaging systems
and life-support equipment [2]. In addition, a more compact
medical devices is produced by SiC MOSFETs which enable
operation at elevated frequencies, enabling the development
of smaller power converters and cooling systems [1]. The
high thermal conductivity characteristics facilitates reliable
performance under elevated temperature conditions,
minimizing the need for sophisticated cooling systems.
Moreover, the robustness of SiC MOSFETs guarantees
endurance and prolonged performance particularly in
critical medical devices. Silicon carbide (SiC) exhibits bio-
and hemocompatibility which enables it for application
in implantable medical devices, including biosensors and
neuro-implants [12-14].

Applications

Equipment

1. Medical Imaging Systems

X-Ray Machines: Efficient and compact power designs enable precise and dependable
operation in imaging devices.

[15] CT and MRI Scanners: SiC MOSFETs enhance power supply performance, improving

image quality, minimizing energy usage, and reducing system dimensions.

2. Critical Care and Support
Systems [16]

Uninterruptible Power Supplies (UPS): SiC-based UPS systems in hospitals deliver
sustainable backup power, providing the continuous operation of essential equipment.
Life-Support Equipment: Robust and energy-efficient power systems, enabled by SiC

MOSFETs, are crucial in equipment such as ventilators and dialysis machines.

3. Surgical and Therapeutic
Equipment [17]

Radiation Therapy Equipment: Consistent power supply guarantees precise treatment
dosages in devices like linear accelerators (LINACs).
Laser Surgery Systems: SiC MOSFETs enable high-power operations while minimizing
energy losses, hence ensuring accuracy and safety in surgical lasers.

4. Portable and Wearable
Medical Devices [18]

Diagnostic Devices: SiC MOSFETs provide lightweight, energy-efficient designs in portable
diagnostic instruments, offering them optimal for remote healthcare and emergency

Wearables: Extended battery lifetime and reliability are crucial for devices such as heart
rate monitors, glucose monitors, and wearable therapeutic devices.

scenarios.

Table 1: Applications of SiC MOSFETSs in Healthcare.

Advantages of SiC MOSFET in Healthcare Field

SiC MOSFET in healthcare field provides decreased
energy usage with energy efficiency which fosters sustainable
healthcare practices. Furthermore, this superior material
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and device performance guarantees improved diagnostic
precision and treatment effectiveness. It also offers compact
designs and miniaturization which results in portable and
user-friendly devices. Hence, SiC MOSFETs offer dependable
performance in life-critical situations and reliability in
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critical medical applications [14].

Conclusion

Silicon carbide (SiC) MOSFETs are revolutionizing
healthcare by providing essential technology requirements
for efficiency, precision, and dependability in medical
equipment. Their enhanced electrical and thermal properties,
as compared to conventional silicon-based devices, makes
them essential in applications like medical imaging, portable
diagnostic equipment, surgical instruments and life-support
systems.

SiC MOSFETs enable the advancement of energy-
efficient, and reliable medical devices by enabling elevated
power densities, minimizing energy losses, and promoting
compact system designs. These enhancements not only
improves functionality and performance of healthcare
technologies but also facilitate enhanced patient outcomes
and more sustainable healthcare solutions.

With the healthcare sector increasingly embracing
advanced and energy-demanding medical devices, SiC
MOSFETs are expected to significantly influence the future
of medical electronics. Their capacity to fulfil the rigorous
demands of contemporary healthcare applications assures
their status as a fundamental element of innovation, driving
advancementinboth clinical and portable care environments.

As the healthcare sector advances toward more advanced
and energy-demanding technologies, the significance of SiC
MOSFETs will continue to increase. SiC MOSFETs are set
to play a crucial role in medical innovation, enabling the
minimization of portable equipment. In addition, it improves
the efficiency of hospital power systems. Their contribution
to energy efficiency, reliability, and excellent performance are
utmostimportantand in line with the changing requirements
of modern medical facilities.
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