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ABSTRACT Electromagnetic interference poses enormous challenges for feedback-controlled systems,
especially at medium-voltage levels. As power converters are increasingly utilized for medium- and high-
voltage applications, optically-based measurement methods must be explored. This paper investigates
current measurement via electroluminescence from silicon carbide semiconductor devices. A SiC half-
bridge MOSFET module, provided by Powerex, is manufactured with fiber optic cables placed against the
semiconductor junctions. The new fiber ports are employed to characterize the light spectrum as a function
of conducted current and junction temperature for the body diodes. Most of the light energy is concentrated
around peaks at 390 nm and 500 nm. It is observed that although the energy at the 390 nm peak increases
with rising temperature, the energy at the 500 nm peak decreases. Therefore, the total light output is seen
to only slightly vary with temperature and mostly depends on conducted current. A function is fitted to the
light transducer output as a in relation to the on-state current. This function is utilized in a microprocessor
that implements feedback current control in a buck converter. This type of control forms the basis of torque
regulation in a motor drive or an ‘‘inner-current loop’’ of motor drive speed control or converter voltage
control. The new electroluminescence control was demonstrated in the laboratory on a prototype system
where the current command is stepped from 0 to 25A, showcasing the effectiveness of the new optical sensing
method.

INDEX TERMS Converter control, DC-DC converters, electroluminescence, silicon carbide (SiC).

I. INTRODUCTION
Switching power converters find wide application in photo-
voltaic systems [1], [2], switched-mode power supplies [3],
wind-energy conversion systems [4], battery charging, elec-
tric vehicle applications [5], etc. Moreover, there is a trend
towards medium-voltage operation requiring exceptional
electromagnetic compatibility (EMC). Silicon-carbide (SiC)
semiconductor devices are gaining traction in modern appli-
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cations due to superior thermal properties [6]. The rapid
switching times of wide bandgap (WBG) semiconductors
leads to mitigation of transistor switching losses and diode
reverse recovery, which increases efficiencies and greatly
improves thermal management [10]. The exceptional thermal
conductivity of WBG devices, particularly SiC, simplifies
thermal management design, resulting in a reduction in over-
all weight. This is particularly evident in applications where
power density is critical, such as all-electric aircraft [11] and
Naval ship propulsion [12], [14]. Petersen and Ericsen have
outlined the future of power energy systems and US naval
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systems [13], which emphasized 2 to 4 increases in power
density while reducing conversion losses by 50% using SiC
and increased switching frequency. Although costs may be
higher now, 6’’ wafer production promises to reduce SiC costs
to that of Si or below for equivalent power capabilities [15].
Due to faster switching at higher voltages provided by

SiC, EMC is prevalent and can adversely affect nearby
devices [16]. EMC can affect the performance and relia-
bility of switching converters that incorporate closed-loop
feedback control. This paper focuses on an optical method
of measuring on-state current of a SiC semiconductor in
a power converter. The current measurement is fed into
a proportional-plus-integral (PI) regulated current control,
which is a standard structure for motor drives, active rec-
tifiers, dc/dc converters, etc.; sometimes as a supervisory
control and other times as an ‘‘inner current loop’’. The clas-
sical current control is implemented in the proposed optical
method shown in Figure 1.

FIGURE 1. Structure of a common feedback control implemented with
optical method measuring on-state current of a SiC MOSFET.

In Figure 1, the PI control commands a duty cycle D in
order to control a current to its commanded value. The output
S is the PWMsignal for the upperMOSFET, while the bottom
MOSFET is gated off.
EMC Concerns in Power Converters: Rapid transistor

switching in medium-voltage applications leads to significant
noise generation through sensitive components such as gate
drivers and sensors - resulting in degraded reliability and
potential catastrophic failures [17]. The points at which noise
is most prevalent are wires and PCB traces where pulsating
magnetic flux caused by high di/dt injects high frequency
noise, where any capacitive coupling establishes a path to
high frequency currents caused by high dv/dt. To mitigate
this, the most common approach is to ‘‘slow down’’ the
switching performance by increasing the gate resistance of
the drive circuitry, which in return, negates the benefits of fast
switching fromWBGs [18]. A better approach is to eliminate

or minimize wires, wire-loops, and PCB traces from the
driving and sensing circuitry located in proximity to elec-
trically connected high dv/dt nodes. A promising solution is
wireless data transfer through isolation [19], [20], [21], [22].
Transformer isolation leads to bulky and heavy components
making that a less-desirable solution considering high-power
density requirements. In power electronics that incorpo-
rate feedback control systems, such as those employed in
current-loop control [43], sensing is typically done through
hall-effect sensors. Recent research [44] has demonstrated
that hall-effect sensors are dramatically affected by EMI pres-
ence. Numerous tests ranging from Bulk-Current Injection
(BCI), Transverse-Electromagnetic cell (TEM), and Direct
Power Injection (DPI) experiments were demonstrated to
prove that reliability and accuracy of hall-effect sensors
degrades in the presence of EMI, especially where it is most
prevalent in medium-voltage levels (1-100 kV). Thus, other
forms of isolation and contact-less sensing are required.

Fiber optics are generally preferred and inexpensive due to
their wide range of applications. Fibers are immune to EMC
issues [23]. In addition, light is composed of photons, so it
cannot be affected by EMC in a traditional sense. The work
herein is based on optical fiber-coupled electroluminescence
from WBG semiconductors which has been demonstrated in
recent work [24], [25], [26], [27], [28], [29]. In [24], the
authors detail findings and characteristics of electrolumines-
cence from a GaN power diode. Subsequently, [26] details
the development of a closed-loop DC-DC buck converter
that incorporates GaN electroluminescence to control the
system’s current. In [27], [28], and [29], the authors char-
acterized SiC electroluminescence, and propose the use of
a neutral network to predict current and temperature of the
system from SiC EL.

II. ELECTROLUMINESCENCE FROM SILICON CARBIDE
For this work, a custom half-bridge module that incorpo-
rates GeneSiC 3.3 kV 50A MOSFETs with fiber ports was
developed by Powerex. The SiC MOSFET from GeneSiC
is G2R50MT33-CAL. A design drawing of the module is
shown in Figure 3. As can be seen, additional fibers are
added and placed up against the MOSFET and diode dies.
SiC EL depends on the conducted current and temperature
of the die [24]. The general spectral dependence of excitonic
electroluminescence is given by the formula

Ix(hω) ∝ In (hω − Ex(T )) γ · ehω−Ex (T )/kT (1)

Here, EX(T) represents the exciton energy, I represents the
current magnitude, and T is the local temperature [25]. The
variable h is Planck’s constant, ω is the angular frequency,
k is the wave number, n is the number of photons, and γ is
the short-range spin exchange interaction inmeV. The exciton
energy shifts to lower energy as the temperature increases due
to the shift in the bandgap energy, as given by the Varshini
equation

Ex(T ) = Ex(0) −
αT

T 2 + β
(2)
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where EX (0) is the bandgap energy of the material at a tem-
perature of 0 K, and α and β are semiconductor-dependent
constants. Figure 2 displays the circuit schematic used for
observing SiC EL. The bottom MOSFET’s body diode was
forward biased with current, ISweep. Figure 3 shows the CAD
diagram of the Powerex MOSFET module and Figure 4
shows SiC EL from inside the module running at 30A dur-
ing forward conduction of the internal body diode and is
caused by radiative recombination at the PN-junction [27];
a phenomenon discovered [30] and reported in subsequent
investigations [31].

FIGURE 2. Circuit schematic for forward biasing the lower MOSFET body
diode during EL test.

FIGURE 3. SiC half-bridge power module (3.3kV/50A) from PowerEx.

The corner view of the experimental setup is shown in
Figure 5. It is composed of a SiC half-bridge module, a cold
plate for liquid cooling, and fibers to measure SiC electrolu-
minescence. The fibers are connected to an Ocean Insights
HR4000 CG-UV-NIR spectrometer to investigate and char-
acterize the spectra of the SiC MOSFET body diode’s EL
dependency on current and temperature. Figure 13 is pro-
vided to illustrate the top-view of the setup.

FIGURE 4. Electroluminescence of SiC MOSFET body diode with the
package lid removed.

FIGURE 5. Corner view of SiC EL experimental setup.

A. SiC ELECTROLUMINESCENCE CURRENT DEPENDENCY
The SiC MOSFET body diode’s EL spectra was obtained
while performing a current sweep - from 7.5A to 30A. The
circuit schematic is shown in Figure 2. A constant case tem-
perature of 20 oC was maintained through liquid cooling to
ensure the data captured in the second study only exhibits cur-
rent dependency. The SiC EL spectra dependency on current
is shown in Figure 7.

Since SiC is an indirect bandgap semiconductor, nonradia-
tive electron-hole recombination is dominant [32], resulting
in a low emission of radiative recombination [27]. This was
observed in the second study, as light was not visible at
the end of the fiber until the body diode was subjected to
5A of current - as higher current densities increase radiative
recombination. The integration time was set to 30 seconds to
allow the spectrometer’s ADC to compensate for low light
emission. This integration time increases the noise in the
spectra capture shown in Figure 7.

These measurements were compared to previous studies of
a GaN diode. The GaN device light amplitude (counts) was
approximately 2250 times more than the SiC setup [24], [26].
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FIGURE 6. Corner view thermal image of SiC module at 64.5 oC.

FIGURE 7. Electroluminescence spectra of SiC MOSFET body diode for
varying temperatures at constant current.

There are two dominant spectral peaks - one at 390 nm
and another at 500 nm. The primary peak at 500 nm seen
at all current ranges also contains a side lateral peak at
460 nm which exhibits the same behavior as the primary
peak. The intensity of the primary peak and its side lat-
eral peak results from deep recombination centers formed
by boron dopant atoms. The recombination center enables
radiative donor-acceptor recombination with shallow donor
levels related to nitrogen dopants [27], [28], [29] [33], [34],
[35], [36]. The secondary peak at 390 nm is due to band-edge

FIGURE 8. Electroluminescence spectra of SiC MOSFET body diode with
constant temperature and varying current.

recombination at a bandgap energy of 3.2 eV [27], [28], [29],
[37], [38]. Note that the 390 nm peak was not observed at an
integration time of 30s until around 20A as seen in Figure 7.
Upon observation, it is noted that, at a constant temperature
of 20 oC, the light intensity at the major peaks increases
with rising current - which is to be expected. The current
dependency is due to the number of minority carriers that are
injected into the PN-junction to increase radiative electron-
hole recombination [27], [28], [29].

B. SiC ELECTROLUMINESCENCE TEMPERATURE
DEPENDENCY
Dependency on temperature is seen by setting the power sup-
ply in constant current mode and operating the device at 30A.
The junction temperature was varied by running the device
without any cooling while the temperature was measured
with a thermal imaging camera as highlighted in Figure 6.
Data was captured at 10 oC intervals starting at 40 oC. The
spectra of 30A at 20 oC is also provided as a reference.
The SiC EL spectra dependency on temperature is shown in
Figure 7. Figure 6 illustrates a corner view of the setup on how
temperature was measured using a thermal imaging camera.
In this case, the example captures the junction temperature at
64.5 oC.
As seen in Figure 8, the two dominant peaks at 390 nm

and 500 nm exhibit opposing dependencies with temperature.
With rising junction temperature, the 500 nm peak decreases
while the 390 nm peak increases. The peak reduction at
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500 nm is explained by increasing thermal ionization of the
donor level [33], [39]. As more electrons are ionized to the
conduction band, the probability for donor-acceptor recombi-
nation decreases as the density of the donor states falls. This
explains why there is a counteracting influence of the two
major peaks, also seen in experimental setups [27], [28], [29].

C. CHARACTERIZATION OF SiC
ELECTROLUMINESCENCE SPECTRA
Upon observation of Figures 7 and 8, the current and tem-
perature have an interacting influence on the 390 nm peak
where they both increase the light intensity. Whereas current
and temperature counteract on the 500 nm peak where cur-
rent increases light intensity while temperature decreases it.
Therefore, at 390 nm, the peak at its maximum is achieved
through maximum current and temperature. At 500 nm, the
peak at its maximum is achieved through maximum current
and minimum temperature.

The results of the SiC MOSFET body diode electrolu-
minescence spectra verify its dependence on current and
junction temperature. This serves as motivation to use SiC
EL for current and temperature sensing to develop a feed-
back control using these parameters to regulate a switching
converter. This approach would be a possible alternative to
using hall effect sensors in a high EMI environment. It is
noted that these two influences are superimposed upon each
other during regular operation. Due to this, a single inten-
sity measurement will not sufficiently extract both current
and temperature data accurately. For instance, when mea-
suring the entire SiC EL spectrum using a photodiode or
photodetector, a change in current will change the SiC EL
intensity, which will change photodiode current - as identified
in Figures 7 and 8 where an increase in current increases
overall spectrum intensity. However, the temperature will
not affect the overall SiC EL intensity - this is identified
in an equal and opposite change in area for the two major
peaks [28]. This results in a net-neutral intensity during a
change in temperature when measuring overall spectra. Tem-
perature can be predicted from SiC EL if filtered through a
390 nm or a 500 nm bandpass filter. To control current in a
buck converter implementing SiC EL, the simplest approach
would be measuring the overall SiC EL spectra. One thing
to note is to predict the temperature of SiC without a ther-
mocouple, filtering SiC EL through a 390 nm or a 500 nm
bandpass filter and comparing the intensity measurement
to a set baseline intensity value at room temperature is
possible.

III. OPEN-LOOP CALIBRATION
An avalanche photodiode (APD) transducer was chosen for
this work. APDs have a larger noise floor due to avalanche
noise, but they typically have better SNR due to their higher
gains. In addition, APDs do behave nonlinearly at higher
gains, which requires accurate calibration for SiC EL over
a range of operating current and temperature.

FIGURE 9. SiC EL buck converter open-loop calibration setup.

A. CALIBRATION OF AN APD
An avalanche photodetector explores calibrating a SiC EL
signal to an electrical signal. The APD used is a Thorlabs
APD130A2. The goal is to observe the light to electrical
signal performance. This is done by putting together a simple
buck converter - taking advantage of the half-bridge topology
of the module. The upper switch was used as the primary
switch of the buck converter. The bottom switch was disabled
by shorting the gate-to-source voltage such that the off cycle
current runs through the body diode. This is done while
keeping the case temperature constant at 20 oC. The buck
converter was run via open loop at a switching frequency
of 100 kHz and a duty cycle of 50%. A LAUNCHPADXL-
F28379D microcontroller was used to generate the gate
signals. The gate driver used in this setupwas theAgileSwitch
62EM1. Figure 9 displays the circuit schematic diagram of
the fourth study.

Figure 10 displays the SiC EL measured by an APD of
the buck converter running at 10A of current via open loop.
The first waveform shows the inductor current. The second
waveform, VD(t), is the output of the APDmeasuring SiC EL
of the MOSFET body diode. The third waveform, VLTV(t),
is a filtered and amplified version of the APD measuring
SiC EL. Recall that APDs have higher noise floor due to
avalanche noise - explaining the noise on the second plot.
In addition, due to the nature of SiC being an indirect bandgap
material, the light going into the transducer is very weak in
intensity, despite the high gain of the APD. To compensate,
an additional low-noise amplifier was used as well. This
would also increase the SNR as seen in the third trace. The
cutoff frequency of the filter was set to 400 kHz and the
gain of the amplifier was set to 100. Calibration was done
by running the converter at 50% duty cycle open-loop and
mapping a point along the inductor current where the system
is triggered by a falling edge signal as seen in Figure 10.
Numerous points were obtained manually by sweeping the
current from 2-30A. Although the calibration is done manu-
ally, it can be performed automatedly with an algorithm. The
measured current vs EL was plotted as shown in Figure 11.

86900 VOLUME 12, 2024



J. S. Zhen et al.: Closed-Loop Current Control of a SiC-Based Power Converter

FIGURE 10. Open-loop converter test for EL of SiC MOSFET.

Therein, the non-linear nature of the APD is noted as current
is swept from 2-30A.

A polynomial fit was obtained via least-squares approx-
imation. The calibration equation that closely matches the
open-loop experimental result, with an order of 2 and a
minimized norm of 1.1514, is

î = 2.0029V 2
LTV − 3.5878VLTV + 2.1919 (3)

IV. BUCK CONVERTER CLOSED-LOOP
CURRENT CONTROL
A closed-loop control system utilizing a SiC MOSFET body
diode EL was digitally implemented. The filtered-amplified
light transducer voltage is sent to an external analog-to-digital
converter (ADC), allowing the conversion of this voltage back
to a current value based on (3). In this setup, an external
ADC, specifically the AD976A, was employed instead of
the onboard ADC of the microcontroller. This choice was
made to benefit from larger bit resolution, accommodate the
filtered-amplified electrical signal of SiC EL with a larger
acceptable input signal range, and achieve faster conversion
speeds.

To ensure precise sampling, the external ADC was
triggered at a specific point in every cycle of the
amplified-filtered light transducer voltage signal. This

FIGURE 11. Actual vs calibrated current of SiC EL buck converter
setup (OL).

FIGURE 12. Buck converter SiC closed-loop control setup schematic.

approach avoids sampling during periods when the diode
is off, ensuring accurate data acquisition and enabling the
development of a relationship between voltage and current,
as depicted in (3). Figure 10 visually represents the trigger
signal in the bottom trace, illustrating that samples are taken
at every falling edge of the signal cycle.

This was calculated in the DSP microcontroller, resulting
in iest. The estimated current is subtracted from a commanded
current, i∗, to determine the error between the two values.
The error is sent into a PI controller, where, with carefully
selected gains which can be determined via Ziegler-Nichols
method [41], outputs a duty cycle to control the system cur-
rent that minimizes the error. Figure 12 shows the PI control
scheme for the circuit and Figures 13 shows the photo of the
setup.

Results of the closed-loop current control are shown in
Figures 14 and 15. A step response of 0 to 25Awas performed
by changing the commanded value, i∗. The supply voltage
was set to 60V for this experiment. Figure 14 displays the
experimental results of the 0-25A step response. The PI gains
set are KP = 0.001 and KI = 2. For a 5.5A step, the system
reached steady-state in around 1s. For a 15A step, the system
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FIGURE 13. Buck converter SiC EL setup for open-loop and closed-loop
control.

reached steady-state in 1.2s. For a 25A step, the system
reached steady-state in 1.4s. The response can be made faster
by adjusting PI gains with a stability tradeoff. Figure 14
is provided to demonstrate how closely the experimental
setup follows simulation results. Although both results settle
at the commanded current, the differences lie towards the
transient response. The simulated results demonstrate oscil-
lations which can be explained by resonance due to including
inductor resistance, DC-link capacitors, and dc source induc-
tance. It does not model any additional capacitance and loop
inductance in the circuit where the experimental setup may
have. Figure 15 displays the steady-state response of this
experiment. Note that there is a spike of current at every
half-cycle, especially when referring to the diode or midpoint
voltage, VX, and diode current, iD.

V. SUMMARY OF RESULTS
This work demonstrates the feasibility of utilizing SiC EL to
estimate current from a SiC FET’s body diode for classical
power converter feedback control. The EL characteristics of
SiC were explored to highlight its current and temperature
dependency. When held at a constant junction tempera-
ture, the light intensity at the major peaks (390 nm and
500 nm) increases with rising current. This dependence on
current arises from the injection of minority carriers into
the PN-junction, thereby increasing radiative electron-hole
recombination. At a constant current, but rising junction tem-
perature, the 500 nm peak decreases while the 390 nm peak
increases. The decrease in the 500 nm peak can be attributed
to the increased thermal ionization of the donor level. The
current and temperature have an interacting influence on the
390 nm peak where they both increase the light intensity.
Whereas current and temperature counteract on the 500 nm
peak where current increases light intensity while tempera-
ture decreases it. It is emphasized that these two influences
are superimposed upon each other during regular operation.
Due to this, a single intensity measurement will not suffi-
ciently extract both current and temperature data accurately.

FIGURE 14. Step response of closed-loop current control based on EL
current measurement: experimental vs simulated.

To accurately control current in a buck converter implement-
ing SiC EL, the simplest approach would be measuring the
overall SiC EL spectra while controlling the temperature at a
constant.

As mentioned in section II-C, it is possible to obtain a
temperature reading from SiC EL through a 390 nm or a
500 nm bandpass filter and compare the intensity measure-
ment to a set baseline intensity value at room temperature.
However, provided that SiC is an indirect bandgap material,
the EL emitted from SiC is very low in intensity compared
to direct bandgap material wide bandgap semiconductors
such as GaN, so it would require a substantial amount of
current and heat to have SiC EL bright enough for a light
transducer to pick up. This does not even take into account
the transmissivity efficiency of a bandpass filter, whichwould
further reduce the light intensity. However, there has been
research to improve avalanche photodetectors for the visible
light range. Authors in [42] developed an integrated APD for
the visible light range with a high-speed response of 56 Gbps
and a gain-bandwidth product of 234 GHz, achieving a gain
of 10,000. With an APD capable of measuring low visible
light intensity of SiC EL at adequate speeds, this approach
could work.
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FIGURE 15. Steady-state waveforms of closed-loop control of SiC buck
converter via EL feedback at 25A.

Another counterargument would be to implement a spec-
trometer into the system and use a large integration time.
Then, use a baseline SiC spectra at room temperature to pre-
dict junction temperature. A neutral-network can be trained to
perform this task as emphasized in [27], [28], and [29]. Unfor-
tunately, that will not work in a control system where speed
is paramount. As mentioned in section II-A, the integration
time of the spectrometer was set to 30s to reasonably read
the SiC EL spectra. It would require at least 30s to process
the SiC EL spectra before predicting the system’s current and
temperature - that would be considered too slow for feasible
applications. This approach could work if there is a spec-
trometer capable of measuring very low-light intensity EL
at shorter integration times, but it is suspected that approach
would be costly.

Due to challenges stemming from the low intensity of SiC
EL, the optimal approach would involve measuring the over-
all SiC EL spectra whilemaintaining the junction temperature
constant, preferably at room temperature or around 20◦C.
This way, a control system that incorporates SiC EL can be
developed. An avalanche photodetector was used to measure
SiC EL light intensity as an electrical signal. APDs have a
larger noise floor due to avalanche noise, but they typically
have better SNR due to their higher gains. However, APDs do
behave nonlinearly at higher gains, which requires accurate

calibration for SiC EL over a range of operating current and
temperature. Calibration, which maps a relationship between
system current and APD voltage, was performed by running
a classical buck converter at 50% duty cycle and varying
current. An external ADC was utilized to benefit from larger
bit resolution, accommodate the filtered-amplified electrical
signal of SiC EL with a larger acceptable input signal range,
and achieve faster conversion speeds. The closed-loop system
incorporates a classical PI controller that minimizes the error
between commanded and measured current by regulating the
system’s duty cycle as illustrated in Figure 12. While the
system’s speed was capable of reaching steady-state in 1-1.4s
s during a step response, this could be enhanced by adjusting
the PI gains, albeit potentially compromising system stability.
Another thing to note is the peaking during the on/off state
of the buck converter is explained by the very high dV/dt
and dI/dt of SiC as illustrated in Figure 10 and 15. Although
this could be slightly suppressed by slowing down the rise
time by increasing the gate resistance, this would increase
the system’s overall power loss and neutralize the benefits
of SiC. Another problem is if the peaking is not adequately
dealt with, provided that it is shared throughout the circuit,
it could destroy a sensitive load with strict electrical limits.
One additional thing to note is that because of SiC being an
indirect bandgapmaterial, the light emission is very weak and
a typical APD is unable to detect SiC EL until around 5A as
mentioned in section II-A. Due to this limitation, this system
only works for higher current, higher power applications.
Although alternative semiconductors that take advantage of
their direct bandgap nature such as GaN can be used for lower
current applications as demonstrated in [26]. Despite the
limitations and potential problems of the proposed system,
overall, it demonstrates the ability to control current of a
system by measuring SiC EL. This type of control forms a
basis of torque regulation in amotor drive, an ‘‘inner-current’’
loop of motor drive speed control, or even converter voltage
control – as seen in classical closed-loop DC-DC converters
that incorporates an inner-current loop through the use of hall-
effect sensors [43], [44]. This system takes advantage of the
characteristics and benefits of photons to replace the need for
hall-effect sensors, where hall-effect sensor’s accuracy and
reliability is diminished by the effects of EMI.

The economic improvement of the proposed topology
is comparable. Optical isolation through the use of fibers,
avalanche photodetectors, and low-noise amplifiers results
in an overall similar cost. This is assuming the average
cost of fibers being tens of dollars per meter, an avalanche
photodiode cost of tens to hundreds per unit, and low-noise
amplifiers ranging from a couple cents to tens of dollars
per IC depending on the specifications – all costs can be
identified from typical providers such as Digikey andMouser.
Meanwhile, the average cost of an equivalent voltage and
current sensors from providers such as LEM costs from tens
to hundreds of dollars per unit. Despite an overall comparable
cost, the greatest benefit is EMI immunity by benefiting off
the characteristics of photons and fibers versus hall-effect

VOLUME 12, 2024 86903



J. S. Zhen et al.: Closed-Loop Current Control of a SiC-Based Power Converter

sensors where control system reliability and accuracy in high
EMI environments is critical.

VI. CONCLUSION
In summary, this study demonstrates the potential of SiC
EL for real-time current estimation in SiC FETs body
diodes, offering benefits such as enhanced EMI immunity and
potential cost savings. Despite challenges like low intensity
emissions, SiC EL presents a promising alternative to tra-
ditional current sensing methods. Overall, this work marks
a significant step towards more efficient and reliable power
converter control systems for various industrial applications
such as ‘‘inner-current’’ loop of motor drive speed control.
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