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Evaluation of 6.5-kV SiC PiN Diodes in a
Medium-Voltage, High-Power 3L-NPC Converter

Felipe Filsecker, Rodrigo Alvarez, Steffen Bernet

Abstract—This work is focused on evaluating the advantages
of 6.5-kV SiC PiN diodes in a 4.16-kV, 8-MVA Neutral Point
Clamped (NPC) Voltage Source Converter (VSC). Electrothermal
models of the power semiconductors are elaborated based on
measurement data of a SiC diode module prototype, as well
as of commercial Si devices. These models are integrated into
a converter simulation, where the junction temperatures of
each device are used to determine the maximum power output
under different device configurations. For the analysis, a parallel
connection of two 6.5-kV IGBTs as well as a series connection of
two 3.3-kV IGBTs are considered as switches. The influence of
the current change rate during the IGBT turn-on is also studied.
SiC PiN diodes are used as a replacement for the NPC diodes of
the converter and as antiparallel diodes in IGBT modules. The
results obtained indicate that an increase of the output power
by 17% can be achieved using SiC NPC diodes for the studied
current change rates. Alternatively, for a constant output power,
the switching frequency of the converter can be increased by
69%, reducing the converter size and system costs by the use of
smaller filters.

I. INTRODUCTION

SiC power devices are nowadays subject of extensive in-
vestigation, as they enable new, attractive fields for power
electronics, such as high temperature, high frequency and high
power density operation. The analysis presented here has been
focused on medium-voltage megawatt-range converters, where
until now Si-based devices are exclusively used [1]. Recent
developments targeting this field include very high voltage
(10-12kV) active devices (IGBT, MOSFET) [2], [3], switches
with antiparallel diodes, either in Si-SiC hybrid technology
[4] or completely based on SiC [5], PiN diodes [6]-[9] and
junction barrier Schottky (JBS) diodes [10], among others.

The publications cited above show that the preferred SiC
rectifier structures for the medium-voltage range are JBS and
PiN. As stated in [11], traditional Schottky barrier diodes have
the drawback of a prohibitively large on-state resistance at
high blocking voltages (> 2.5kV). JBS and PiN diodes use
the effect of bipolar conduction mode to achieve low resis-
tance values. The drawbacks of diodes operating in bipolar
conduction mode are larger reverse recovery losses and a high
knee voltage due to to the wide bandgap of SiC [12]. These
problems, however, are not so critical as the consequences
that crystal defects have in these devices. Bipolar devices are
prone to forward voltage drift due to basal plane dislocations
in the SiC substrate, which is one of the main hurdles in the
development of reliable devices [13].

To assess the potential of a new device it is necessary to
evaluate its performance in the converter. For voltage source
converters (VSC), recent attention has been directed to the
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Fig. 1. Neutral-Point Clamped (NPC) converter topology, one phase.

popular 3-Level Neutral Point Clamped (3L-NPC) topology
with 6.5- and 10-kV devices and the 2-level converter topology
with 10-kV devices, for an output power of 1MW [14]
and 100kVA [15]. Both papers present comparisons with Si-
based converters by using device models scaled from die-
level measurements with currents below 10A. The analysis
is focused on converter losses, efficiency and high-frequency
operation; thermal calculations have not been included.

In this paper, a comparison at converter level is presented,
but with a different approach. The starting point is the 6.5-
kV, 1-kA SiC PiN diode module already presented in [16],
[17]. The prototype tested contains 80 dies, packaged in an
industry-standard 130 x 140 mm? module. The next version —
not tested yet— contains 120 dies in a 190 x 140 mm? module
with a current rating of 1.5kA. This version (6.5kV, 1.5kA,
120 dies) was considered as the basis for the converter design.
The new module has also been thermally characterized, which
allows the calculation of the junction temperature.

The 3L-NPC VSC topology was chosen for the comparison,
see Fig. 1 for the diagram of one phase-leg. Currently, a series
connection of two 3.3-kV IGBT modules for the switches and
two 3.3-kV diodes for the NPC positions with a current rating
of 1500 A are the preferred solution in industrial IGBT-based
converters with an output power of about 7-8 MVA [18].

The potential of using SiC technology in 3L-NPC converters
was already experimentally investigated on a lower scale
230V, 10kVA) in [19], where a loss reduction of 10%
compared to the Si counterpart was achieved. However, these
results are not easy to scale to medium-voltage, high-power
applications. This paper contributes with a measurement-based
estimation of the advantages of SiC PiN diodes in this field.
For this purpose, several device configurations at different
current change rates were investigated for the NPC converter,
such as 3.3- and 6.5-kV IGBT modules, SiC diodes as NPC
and as antiparallel diodes inside the IGBT modules.



II. POWER DEVICE MODELING

In order to evaluate the performance of a given power
semiconductor setup in a converter it is mandatory to calculate
the junction temperature for each device under worst-case
conditions. The key to an accurate temperature estimation is
a model of the power device that reflects the losses under
conditions that resemble the ones in the final application.

Electrothermal models based on ideal devices and on
accurate approximations of measured on-state voltages and
switching losses, due to their simplicity, accuracy and higher
simulation speed, were preferred over physical or behavioral
device models for the junction temperature estimation. A look-
up table containing measured on-state voltages and switching
losses assigns the losses according to the simulated voltage
and current waveforms to each device. Using thermal resis-
tance values, the device junction temperatures are calculated
in a closed loop at each simulation step. This means that
the temperature-dependent losses change the device junction
temperature, which is used to adjust the losses in the next sim-
ulation step. The implementation is done with the simulation
software PLECS, which includes all the features needed for
this purpose [20].

The device models of this work were elaborated using the
following procedure:

« For commercial devices the on-state voltage was extracted
out of the datasheet. In the case of the SiC diode, where
no datasheet is available, the on-state characteristic was
measured in one of the module prototypes as shown in
[17].

o Switching losses are highly sensitive to external con-
ditions, such as the stray inductance and the GDU,
and also to internal conditions, such as the junction
temperature and the commutation voltage. In order to
obtain comparable loss characteristics, a test bench was
elaborated and the different device pairs were switched
under equal conditions, see [17], [21] for an example of
measurements performed with 6.5-kV devices. The 3.3-
kV devices were measured in an analogous manner. The
integration limits in the voltage and current waveforms
for the loss calculation were set as suggested in [22].

o Thermal resistances of the commercial devices were taken
from the datasheet. In the case of the SiC diode module,
these values were estimated with simulations of the
physical structure. Tab. I lists the values for each device.

The switching losses of the 6.5-kV IGBTs used in the
models for the simulations here presented were calculated out
of measurements done with a new fully digitally controlled
GDU [23], which does not rely on gate resistors for adjusting
the switching speed. The 3.3-kV series-connected IGBTs were
driven with a traditional analog GDU used in commercial
converters. Both GDUs operate with gate-emitter voltages of
—10/+15 V. In order to keep both device measurement sets and
models apart, the device configurations related to the 6.5-kV
IGBTs use the R65 prefix and the ones related to the 3.3-kV
devices use R33. The models analyzed in this paper include
two different switching speeds for 3.3-kV devices and three
for 6.5-kV devices. The switching speeds for the IGBT turn-

TABLE I
THERMAL RESISTANCES

Device (K/kW) Rinjn  Rinha
FZ600R65KF2 IGBT 20.1
FZ600R65KF2 diode 38.5 15.0
SiC-D-40 47.7
FZ1500R33HL3 IGBT 18.5 15.0
FZ1500R33HL3 diode 25.5 :
DD600S65K1 (full mod.)  18.5 21.9
DD1000S33 (full mod.) 1925 219
SiCD-120 15.9 15.0

Ripjn: Thermal resistance, junction to heat sink
Rihn-a: Thermal resistance, heat sink to ambient
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Fig. 2. Current slope di/dt for IGBT turn-on transients at 2.9kV and 75°C.
R65: IGBT FZ600R65KF2 (single), R33: IGBT FZI1500R33HL3 (series
connection of two devices). The slope was evaluated between 50% of the
commutated current value and 50% of the reverse recovery maximum value
of the diode turn-off current waveform.

on transients were labeled as di/dt1, di/dt2 and di/dt3, Fig. 2
presents detailed values for each configuration. The reference
speed used with Si devices is labeled as R65 Si or R33 Si
depending on the voltage class and is equal or close to the
corresponding di/dt] speed.

As an example, switching waveforms of the SiC PiN diode
for R65 di/dtl, R65 di/dt3 and R33 di/dt2 are shown in Fig. 3.
Special attention was paid to the high-frequency oscillations
caused by the SiC diode [17]. In order to turn off the diode
at a high di/dt, the oscillations were dampened with an RC'
snubber, refer to [24] for details. The on-state characteristics
and the switching loss approximations of the 6.5-kV, 1.5-kA
SiC NPC diode as used in the converter simulations can be
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Fig. 3. Voltage and current waveforms of the 6.5-kV, 1-kA SiC diode

module turn-off transients for three different configurations. (R65: IGBT
FZ600R65KF2, R33: 2x IGBT FZ1500R33HL3 V. = 2.9kV, Ip = 0.6kA,
T; = 75°C, RC snubber: 9.4 nF, 4.7 Q) for R65 di/dtl, R33 di/dt2 and 14.1 nF,
4.7 K2 for R6S di/dt3)

seen in Fig. 4.

The models of the SiC diode required some scaling in order
to estimate the on-state voltage vgp and switching losses FEy,
out of a module prototype containing n; dies to one containing
ng dies. These were scaled linearly, considering equal current
distribution among the dies:

vp(ng) = Z_;'UF(TLI) (1
n2
Esw(nQ) = TL_lESW(nl) (2)

III. DETERMINATION OF MAXIMUM CONVERTER RATING

One of the most important criteria for the evaluation of
a certain device configuration is the maximum converter
power. In the majority of industrial applications the maximum
converter power is limited by the maximum device junction
temperature at worst-case conditions. 3L-NPC converters have
an unequal junction temperature distribution among their de-
vices. The four critical operating points (OPs) are at maximum
or minimum modulation depth m,, and at a cos ¢ of 1 or —1,
as indicated in [25] and summarized in Table II.

For each critical point, either the IGBTs or the diodes of
one position (in, out or npc in Fig. ??) per phase leg have
the highest junction temperature. Not all of the points listed
in that table are critical for every application. In the case of
quadratic torque loads, the most critical point is OP1. If the
load is regenerative, OP2 is also of interest. Considering that
these loads are usually operated with a V/Hz control (output
voltage increases linearly with the output frequency), at low
modulation depths the current required by the load is also very
low, which is why OP3 and OP4 are not critical.
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Fig. 4. Approximation of on-state characteristic and switching losses of
the 6.5-kV, 1.5-kA SiC PiN diode module (120 dies) switched with IGBT
FZ600R33KF2: (a) on-state characteristics, (b) turn-on losses, (¢) turn-off
losses, Ry jn = 15.9 K/kW.

In the case of loads with constant torque the points OP3
and OP4, representing nominal load current at zero speed



TABLE 11
CRITICAL OPERATING POINTS FOR 3L-NPC VSC

OP1 OP2 OP3 OP4
ma max. (1.15)  max. (1.15) min. (0.01) min. (0.01)
cos ¢ 1 (mot.) —1 (gen.) 1 (mot.) -1 (gen.)

(output frequency very low), are critical. In an NPC VSC,
the inner switches Ti, and NPC diodes Dy are stressed with
nominal current for long periods. The junction temperature
over one cycle can increase over the maximum allowed, which
is why a derating of the converter is required. Depending on
the cooling conditions, this derating can amount to even 50%
of the nominal power. To evaluate the converter performance
in OP3 and OP4 properly, dynamic electrothermal models of
the power devices are required. If the output frequency of
the converter is low (e.g. < 15Hz), the temperature ripple in
the semiconductors becomes more significant than the average
junction temperature. Since no dynamic thermal model of the
SiC p-i-n diode module was available, the analysis that follows
is done considering output frequencies of 50 Hz and quadratic
torque loads, dissipative and regenerative, where only OP1 and
OP2 are of interest.

IV. ANALYSIS

Different device configurations were considered for the
converter simulations, see Tab. III. These can be divided into
three main groups: The group All-Si only uses commercial Si
devices, the group SiC-NPC considers SiC diodes for the NPC
diodes Dypc, and the group SiC-D includes SiC diodes for both
the NPC and the inverse diodes of the outer switches (Dype
and Dgy). The use of a SiC diode in Dj, is not presented
here, as it does not provide any advantage. Contrary to the
diodes Dype and Dy, the inner diodes Dj, in an NPC phase-
leg do not experience reverse recovery losses, because the
IGBT associated to it remains turned on when the current
commutates. For these diodes only conduction losses are
relevant. Since Si technology achieves currently better on-state
characteristics and thermal resistance values for PiN diodes
than SiC technology, e.g. Tab. I, the inclusion of SiC PiN
diodes would be counterproductive [19]. Preliminary results of
this evaluation at converter level were presented in [26], where
only 6.5-kV devices and one switching speed di/dt were taken
into account. The GDU used in that paper was not optimized
and caused higher switching losses than the one used for this
analysis.

To achieve comparable device current and voltage ratings,
6.5-kV devices were connected in parallel and 3.3-kV devices
in series. In other words, the switch composed of T4, and
Doy in Fig. 1 represents either the series connection of
two 3.3-kV, 1500-A IGBT modules FZ1500R33HL3 or the
parallel connection of two 6.5-kV, 600-A IGBT modules
FZ600R65KF2, depending on the voltage class analyzed. The
IGBT modules FZ1500R33HL3 and FZ600R65KF2 have the
same footprint. For the SiC diode a special label indicates the
number of parallel chips. That is, the designation SiC-D-120
(Tab. III) means that 120 parallel dies are in one SiC diode

TABLE III
DEVICE CONFIGURATIONS

Name Tins Touts Din Dout Dhpe
R65 All-Si FZ600R65KF2 FZ600R65KF2 DD600S65K1
R65 SiC-NPC FZ600R65KF2 FZ600R65KF2 SiC-D-120
R65 SiC-D FZ600R65KF2 SiC-D-40 SiC-D-120
R33 All-Si FZ1500R33HL3 FZ1500R33HL3 DD1000S33
R33 SiC-NPC  FZ1500R33HL3  FZ1500R33HL3 SiC-D-120

FZ600R65KF2, DD600S65K1 and SiC-D-40: 2x parallel
FZ1500R33HL3 and DD1000S33HE3: 2 X series
SiC-D-120: single

module. In contrast, the inverse diode D, has only 40 parallel
dies due to space limitations inside a standard 140x 190 mm?
IGBT module.

As mentioned in the introduction, the series connection of
devices is the preferred solution for industrial 4.16-kV con-
verters today. A symmetrical voltage distribution of the series-
connected devices is achieved by an active gate voltage control
with collector-emitter voltage feedback [27]. A bulky RC
snubber is required for the dynamic and static balancing of the
NPC diodes. The IGBTs are statically balanced by resistors.
The parallel connection of 6.5-kV devices is not so popular at
medium voltage applications, because 3.3-kV devices enable
a higher converter power than 6.5-kV devices [1]. Depending
on the physical converter layout, the design for a symmetrical
current distribution of parallel devices can be as complex as
the methods for a symmetrical voltage distribution of series-
connected devices. However, newly developed algorithms that
solve dynamic and static current sharing in a simple way
have been recently reported. In [28], for example, a dynamic
balancing method is implemented in the GDU, without the
need of neither extra passive components nor dedicated current
measurement circuits.

A 3L-NPC VSC with the parameters shown in Tab. IV
was considered to determine and to compare the maximum
converter power and switching frequency. The modulation
implemented is a conventional sine-triangle PWM with 1/6 3™
harmonic injection. For low modulation depths (< 0.575), the
reference was alternated from the upper to the lower carrier
band (two-level modulation), to avoid an overheating of the
NPC diodes [29]. The thermal resistance values for the heat
sink Ry p., correspond to a water cooling system, see the last
column of Tab. I. The dc-link voltage for an output voltage of
4.16kV corresponds to 6.2kV; due to the 3L-NPC topology,
each device switches at a voltage that is equal to 3.1 kV. This
explains the voltage at which the devices where characterized
(2.3...3.5kV).

A. SiC diode as NPC diode

The main advantage of using a SiC diode as NPC diode Dypc
is the switching loss reduction in the 75, IGBTs. (Refer to [30]
for details about the commutations in a 3L-NPC phase leg.)
This leads to a lower junction temperature in the device that
enables a higher output power in the converter. Additionally, it
is possible to increase the di/dt during 7, turn-on transients to
achieve an additional loss reduction. With current Si devices,



TABLE IV
CONVERTER SETUP

Dc-link voltage 6.2kV
Output voltage 4.16kV
Output frequency 50Hz
Switching frequency 465Hz
Output current 1000 A
Cooling water temperature 50°C
Max. avg. junction temp. 120°C
Stray inductance 245nH
Min. turn-on time  R65 100 ps
R33 25 us

the switching speed of the IGBT at turn-on is limited by the
reverse blocking safe operating area (RBSOA) of the diode.

It is important to note that for this configuration (SiC-NPC),
the diodes D, are standard Si diodes. This means that the
current slope di/dt in the T;, IGBTSs, which commutate with
the Doy diodes, should not be increased. Hence, the setup
R65 SiC-NPC di/dt2 stands for an NPC phase leg with 6.5-kV
devices, as in Tab. III, where only the Ty, IGBTs are turned
on at a higher speed, see Fig. 2. The T;, IGBTs switch at the
standard speed for Si devices.

Figure 5a shows the maximum converter output power for
three different di/dt using paralleled 6.5-kV devices. As a
reference, the All-Si configuration is included. The cases of
unidirectional (only OP1) and bidirectional (OP1 & OP2)
energy flow are evaluated. The use of SiC diodes as NPC
diodes allows an increase of at least 13% in the output power.
This is a consequence of the lower switching losses in Tjy,
as shown in Fig. 6a, where the device loss and temperature
distribution for OP1 is analyzed.

Increasing the IGBT turn-on di/dt has only marginal influ-
ence on the output power. Considering a di/dt increase of 188%
(from di/dt] to di/dt3) and unidirectional energy flow, a 4%
higher output power can be achieved (from 8.58 to 8.96 MVA).
For bidirectional energy flow, the additional switching speed
does not translate into a higher output power. This is so
because for higher di/dt (didt2, didt3), the limiting device in
the converter changes from 7oy to Dj,, on which the SiC NPC
diode does not have any influence, compare T, in Fig. 6a and
Dy, in Fig. 6b.

B. SiC diode as antiparallel diode

The next step after replacing the NPC diodes by SiC diodes
would be to integrate this technology in a hybrid Si-IGBT/SiC-
diode module, similar to the work of Takao et al. [4]. Using the
data collected from the measurements of the FZ600R65KF2
and the SiC diode modules, a hybrid module containing the
6.5-kV 600-A IGBT and an antiparallel SiC PiN diode made
of 40 dies was modeled and used in the converter simulations,
see R65 SiC-D in Tab. III.

The results for maximum converter output power are shown
in Fig. 5b. For unidirectional current flow, the D, diodes do
not play any role in defining the maximum power, since 7oy
is the limiting device position. For bidirectional converters,
compare with Fig. 5a, the antiparallel SiC diodes have a
negative effect. The source of this behavior can be clearly ap-
preciated by comparing Figs. 6b and 7. The losses in D, are
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parallel-connected 6.5-kV IGBTs as switches: (a) R65 SiC-NPC and (b)
R65 SiC-D device configurations at different di/dt compared to R65 All-Si,
considering unidirectional (OP1) and bidirectional (OP1 & OP2) energy flow.
(fsw = 465Hz, Vy. = 6.2kV)

not reduced, but increased, mostly due to the higher on-state
voltage of the SiC PiN diodes. Moreover, the SiC diode has
a 24% higher thermal resistance value between junction and
case Ry jc. As a consequence, the junction temperature of this
diode is considerably higher, as Fig. 7 demonstrates, limiting
the output power of the converter. One possible solution to this
would be to take advantage of the high temperature operation
of the SiC diode. In the prototype analyzed here, the maximum
junction temperature allowed is 125°C, due to limitations in
the module assembly technology. Moreover, enabling high
temperature operation in a hybrid package containing Si and
SiC dies with different maximum junction temperatures is a
challenge for the packaging technology.

C. SiC NPC diode with 3.3-kV Si IGBTs

The SiC diode module was also investigated in com-
bination with a series connection of two 3.3-kV IGBTs
FZ1500R33HL3. The maximum converter output power for
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the configurations R33 All-Si and R33 SiC-NPC can be seen
in Fig. 8. For this set of configurations, the power rating
depends only on OPI1, in both uni- and bidirectional cases.
For the same di/dt the SiC NPC diode allowed an output
power increase of 16% compared to the Al//-Si configuration.
By turning on the IGBT at di/dt2 (+10% compared to di/dtl),
only a marginal increase of the output power can be achieved
(+1%). Fig. 9 illustrates the loss and temperature distribution
among the devices in the most critical point (OP1).

D. Best semiconductor configurations

The best device configurations analyzed in the paper are
summarized in Fig. 10, for maximum converter output power
as well as maximum switching frequency. An increase of 10%
to 17% of the output power has been determined. Alternatively,
the SiC diode performance can be used to increase the switch-
ing frequency by 41 to 69%. By comparing the cases R33
SiC-NPC di/dt2 and R65 SiC-NPC di/dt3 the advantages of
using 3.3-kV devices can be appreciated. Although the current
change rate R33 di/dt2 is considerably lower than R65 di/dt3
(~-36%, see Fig. 2), the 3.3-kV device configuration achieves
a higher output power. Better results could be achieved by
increasing the di/dt to higher levels than the ones used here,
as long as the overvoltages, oscillations and dv/dt values are
acceptable.

Figure 11 indicates the efficiency of the 3L-NPC converter,
depending on the device configuration used. For this cal-
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culation, the effect of RC snubbers and resistors for static
balancing, in the case of the 3.3-kV IGBT configuration, was
considered. For the current balancing of the parallel-connected
6.5-kV devices, non-dissipative balancing algorithms have
been assumed [28].

Three different efficiency levels can be clearly distinguished.
The lowest efficiency is achieved by the R33 All-Si di/dtl
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Fig. 10. Maximum converter output power (a) and switching frequency (b)
for an NPC converter with the best semiconductor configurations analyzed,
considering unidirectional (OP1) and bidirectional (OP1 & OP2) energy flow.
(fsw = 465Hz (), Iou = 1000 A (b), Vg = 6.2kV, Tjmax = 120°C)

configuration, which is mainly determined by the resistors
needed for static voltage sharing (11k¢2/device). The com-
bination R33 SiC-NPC di/dt2 has a better performance, since
the NPC diodes do not require an additional circuit for static
balancing. The highest efficiency is reached by 6.5-kV devices,
where no extra elements are needed for balancing purposes.
The small RC snubber required for the diode switching (9.4—
14.1nF, 4.7 ) has a negligible impact on the efficiency. The
difference between R65 All-Si di/dtl and R65 SiC-NPC di/dt3
is very low (0.05%) and cannot be appreciated in the picture.
This is related to the low switching frequency used in the
characteristic example for industrial applications (465 Hz).

V. CONCLUSIONS

In this paper, different semiconductor configurations con-
sidering 6.5-kV and 3.3-kV IGBTs in combination with SiC
PiN diodes were investigated. In the application example of
a 4.16-kV, 7-MVA 3L-NPC VSC, an increase in the output
power by 10 to 17% was estimated through simulations
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with measurement-based device loss models. Alternatively,
an increase in the switching frequency up to69% could be
achieved. A further increase of the output power or the
switching frequency could eventually be achieved by using a
higher di/dt at IGBT turn-on and/or combining SiC technology
with other improvements for 3L-NPC converters, such as the
Active NPC (ANPC) topology [25], [30].

The best device configuration consists of SiC diodes in the
NPC positions with the outer IGBTs (75, in Fig. 1) turning
on with an increased di/dt and the inner IGBTSs 7}, at normal
speed. The switches can be either parallel-connected 6.5kV
or series-connected 3.3-kV IGBTs. The parallel connection,
due to the absence of passive balancing circuits, achieves a
higher efficiency. The series connection, however, achieves a
higher output power and is definitely superior for converters
with bidirectional energy flow. A replacement of the inverse Si
diodes inside the IGBT modules by SiC PiN diodes does not
lead to a better performance regarding the maximum output
power or the switching frequency. In terms of efficiency, for
the studied switching frequency (465 Hz), the influence of the
SiC PiN diodes is marginal compared to that of the balancing
circuits for the 3.3-kV devices.

The attractiveness of SiC PiN diodes could be increased
in the future by new packaging technologies enabling higher
junction temperatures, higher robustness (power and thermal
cycling) and lower thermal resistances. Furthermore, improve-
ments in the SiC bulk material and the SiC diode design pro-
cess are important next steps to increase the competitiveness
of medium voltage SiC diodes [31].

Currently the SiC technology is a relatively new player in
field of medium-voltage, high-power applications. Up to now,
only a few working module prototypes have been elaborated
and tested. This work contributes to the better understanding of
the potentials and limitations of the currently available medium
voltage SiC diode technology.
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