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Abstract: This application note examines short-circuit (SC) behavior in 1200 V SiC MOSFETSs, with a focus on

failure modes, severity and the influence of device packaging. The study evaluates Nexperia’s 40 mQ
MOSFETs in TO-247-3L, TO-247-4L and TO-263-7L packages, and benchmarks their SC ruggedness
against comparable, commercially available 40 mQ devices. To isolate package-level effects, SC
performance is characterized under controlled test conditions that minimize parasitic influences.
Particular attention is given to thermally comparable TO-247-3L and TO-247-4L designs, demonstrating
how source pin layout affects short-circuit robustness.

Keywords: SiC MOSFETs, short circuit types, short circuit behaviour, short circuit ruggedness, Short Circuit
Withstand Time (SCWT), Short Circuit Destruction Time (SCDT)
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1. Introduction

Short-Circuit Withstand Time (SCWT) defines how long a power semiconductor device can safely
survive a short-circuit event without damage. While device ruggedness is often evaluated using
static and dynamic parameters (such as Rpson) variation with temperature, body diode behavior,
threshold voltage stability and immunity to parasitic turn-on), the ability to endure fault conditions
is equally important. Among these fault scenarios, short-circuit capability is particularly critical, as
such events can rapidly lead to device failure and even destruction.

During a short-circuit event, a device experiences extreme current and power dissipation within

a very short time frame. This can result in rapid self-heating and severe electrical and thermal
stress, quickly pushing the device beyond its safe operating limits. SCWT tests measure the
duration a device can withstand a short-circuit condition before failing. Accurately characterizing
SCWT is essential to understanding device robustness, but also in guiding system-level protection
design and ensuring the safe operation of demanding applications with stringent fault-tolerance
requirements. Making SCWT a fundamental parameter in evaluating the overall ruggedness of
power devices for automotive applications, industrial drives and renewable energy systems (see
Ref. 1).

SCWT is particularly important in systems where high voltages and currents are present, such as
motor drives, inverters, automotive powertrains, industrial control systems and renewable energy
converters. In these environments, short-circuit events can occur due to control faults, load failures
or unexpected operating conditions. Devices with high SCWT provide a critical time window for
protective circuits to respond and shut down the device, thereby preventing catastrophic failures
and ensuring continuous operation (see Ref. 1).

As a result, SCWT has become a key metric for evaluating the overall ruggedness of modern
power devices, particularly wide-bandgap technologies such as silicon carbide (SiC) MOSFETSs.
Understanding how device design and particularly packaging affects short-circuit behavior is
therefore vital for both device selection and robust system design.

2. Short circuit types
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Short-circuit behavior in power semiconductor devices is commonly classified into three types
based on device biasing and current flow conditions: Type 1 (SC1) which occurs during the off-
state, Type 2 (SC2) which occurs during the on-state and Type 3 (SC3) which occurs during the
switching transition.

A half-bridge circuit, depicted below Fig. 1, is commonly used to evaluate the characteristics of
power devices. The circuit is effective in estimating multiple fault events and is composed of two
series connected SiC devices, with DC-link capacitors, inductive load (L) and corresponding gate
circuitries for both the Device Under Test (DUT) and Auxiliary MOSFET (AUX). The gate pulse
sequences for all three short-circuit types are illustrated in Fig. 2, where U1 represents the DUT
and U2 denotes the AUX (see Ref. 2).
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Fig. 2. Gate pulses for different short
Fig. 1. Typical half-bridge setup circuits

2.1. Type 1 (SC1) or Hard Switching Fault (HSF)

Type 1 (SC1) or Hard Switching Fault (HSF) refers to a condition in which a short circuit at the load
already exists before the DUT is switched on. As soon as the gate signal is applied, the device
immediately enters the short-circuit state.

In a half-bridge configuration, this condition is realized by keeping the high-side AUX MOSFET
continuously ON, thereby shorting the DC-link through the load path. Applying a gate pulse to the
DUT (low-side device), forces the DUT to turn on into a pre-existing short circuit, thereby emulating
a Type 1 short-circuit event.

The corresponding gate-voltage timing used to generate the SC1 is shown in Fig. 2, while the
circuit configuration employed for this test is illustrated in Fig. 3.
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Fig. 3. Circuit diagram of Type 1 short circuit
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In this setup, the short-circuit test was performed by turning on a high-side switch (in this case U2)
before turning on the switching device DUT (U1). This way, the switching device is exposed to the
full DC-link voltage when it is switched on.

2.2. Type 2 (SC2) or Fault Under Load (FUL)

A Type 2 (SC2) short circuit, also known as Fault Under Load (FUL), occurs when a short circuit
develops while the switching device is already in the on-state and conducting load current. This
fault condition is particularly severe because the MOSFET is operating in its low-resistance state,
and the sudden appearance of a short circuit causes a rapid current surge, leading to a significant
thermal shock to the device.(see Ref. 2).

The gate pulse sequence corresponding to SC2 operation is illustrated in Fig. 2, while Fig. 4
shows the typical drain current behavior during this fault condition. In this scenario, the DUT (U1)
conducts a drain current (Ip) under normal operation, and the short circuit is initiated by turning on
the auxiliary switch (U2).
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Fig. 4. Circuit diagram of Type 2 short circuit

2.3. Type 3 (SC3) or Load-side short

A Type 3 (SC3) short-circuit fault in switching devices simulates a scenario where the DUT is in its
on-state during the regenerative operation of an inverter. It occurs when there is a breakdown or
false turn-on of complementary switches, causing the MOSFET to experience a short circuit while
conducting freewheeling current.
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Fig. 5. Circuit diagram of Type 3 short circuit

During normal inverter operation, when one switch is off, the current flows through the body diode
or channel of the complementary MOSFET. This is called freewheeling conduction (see Ref. 8).

In a Type 3 event (Fig. 5), the DUT is conducting this freewheeling (negative) current when the
high-side or complementary low-side device accidentally turns on (due to a control error, noise or
breakdown). This creates a direct short circuit across the DC link, subjecting the DUT to reverse
current stress, high voltage and rapid thermal rise.

2.4. Type Zero (SCO) fault

The Type Zero (SCO0) short circuit is not a fundamentally different fault mode, but rather a variation
of the Type 1 short circuit implemented using a single switch configuration.

In the previously discussed short-circuit conditions (SC1, SC2 and SC3) the system operates in
a half-bridge configuration, consisting of a DUT and auxiliary switch, both implemented as SiC
MOSFETs. Under these conditions, the electrical stress during a short-circuit event is distributed
between the two devices. As a result, the drain-source voltage (Vpg) is divided across both
MOSFETs, reducing the electrical and thermal stress experienced by each individual device.

However, in the single MOSFET configuration corresponding to SCO, the situation is considerably
different. Here, the entire 800 V DC-link voltage appears directly across the drain and source
terminals of the DUT during the short-circuit event. The absence of an auxiliary switch eliminates
any voltage sharing, requiring the device to withstand the full Vps. This results in significantly
higher current, increased power dissipation and elevated thermal stress, which can severely impact
the device’s ruggedness, performance and lifetime. The circuit configuration used to generate the
Type Zero short circuit is shown in Fig. 6.
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Fig. 6. Circuit diagram of Type Zero short circuit

AN90082 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. All rights reserved
Submit document feedback

Application note Rev. 1.0 — 16 July 2026 5/20


https://www.nexperia.com/support/design-support/technical-support-form?subject=AN90082

Nexperia

3. Test circuit

AN90082

Short-circuit types in SiC MOSFETs and device ruggedness comparison

Fig. 7 shows simulated drain current (Ip) waveforms during SC0, SC1, SC2 and SC3 short-circuit
conditions, obtained using LTspice (see Ref. 11) with Level 3 temperature dependent device
models. The Type Zero short-circuit fault represents the most severe operating condition among
all configurations. As illustrated in Fig. 7, the device is directly exposed to the full DC-link voltage,
resulting in higher drain current and increased instantaneous power dissipation compared to the
other short-circuit types.

Drain current (Ip) for different short circuit types
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Fig. 7. Drain current (Ip) for different short circuit types
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To prepare for the designated short-circuit measurements, a dedicated test bench was developed
for for the evaluation of 1200 V SiC MOSFETs. Based on a half-bridge configuration (see Ref. 2),
it incorporates a high current capable SiC module that functions both as a protective device and
as the high-side switch. This enables short-circuit testing at DC-link voltages of up to 1200 V. The
circuit diagram used for the short-circuit measurements and the associated gate-pulse conditions
are shown in Fig. 8, while a photograph of the complete test bench is presented in Fig. 9.

Although a Type 1 short circuit (defined as direct turn-on into a short circuit) can be generated
using only the DUT and a capacitor bank, the half-bridge approach provides controlled fault
generation and protection during testing.
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Fig. 8. Fig. 9. Photograph of test bench

The fixed test bench setup ensures the parasitic effects are the same for all devices and allows
the study to focus on package-related effects. An arbitrary function generator (AFG) is used to
turn on the protection switch before the short-circuit pulse is applied to the system and to turn it
off afterward. Short-circuit dynamics are captured using an oscilloscope. The DUT is mounted on
a detachable external PCB that can be easily disconnected from the half bridge PCB for testing.
The data captured during the experiments through oscilloscopes were extracted by using MATLAB
scripts.

3.1. Typical short circuit waveform

Fig. 10 illustrates the typical short circuit waveforms of a SiC MOSFET during Type 1 short circuit,
showing drain-source voltage (Vps) and drain current (Ip). During a short-circuit event, (Ip) initially
rises sharply, reaches a peak value and then gradually decreases over time. The corresponding
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response of the drain-source voltage, observed as a dip in Vpg in response to the change in Iy is
also visible in Fig. 10.

The peak current observed during short-circuit operation, following the initial rise in drain current,

is determined by several interrelated parameters, including the applied gate-source voltage,
drain-source voltage, Rps(on), device capacitances, self-heating effects and parasitic inductances
(see Ref. 10). This behavior is primarily influenced by variations in carrier mobility and device
temperature. Initially, the increase in current is due to the high carrier mobility in the channel. As the
device temperature rises, however, mobility decreases, leading to a reduction in drain current (see
Ref. 3). The carrier mobility (u) is influenced by several scattering mechanisms.
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Fig. 10. Typical short-circuit waveform showing drain current (Ip) and drain-source voltage
(Vps) with respect to time

At the start of the short-circuit event, Coulomb scattering (see Ref. 5) dominates. This phenomenon
occurs when electrons become trapped at the SiC-SiO,, interface, which reduces the effective
channel mobility (see Ref. 7). The drain current is directly proportional to the carrier mobility and
can be expressed as shown in Equation 1 (see Ref. 8)

w 1 (1)
Ip = fu COX(VGS(int) - Wh)VDS - §VD25

where y is the mobility of charge carriers, Cy is the oxide capacitance per unit area, W and L are
the channel width and length, Vgsiny) is the internal gate voltage, and Vy, is the threshold voltage
required to form a conductive channel between the drain and source (see Ref. 8).

As the temperature increases further, the trapped electrons are gradually released from the
interface, reducing Coulomb scattering and temporarily improving carrier mobility. This results in
a secondary rise in current. However, once the temperature exceeds approximately 600 K (327
°C), phonon scattering caused by lattice vibrations becomes dominant. This leads to a reduction
in mobility, causing the drain current to fall. These lattice vibrations also induce self-heating,
which further modifies the device’s electrical behavior (see Ref. 3). Consequently, the short-circuit
peak current in power devices results from a combined influence of these electrical, thermal and
material-dependent factors.

The measured short circuit waveforms corresponding to the SiC MOSFET NSF040120L4A0 under
defined test conditions are shown in Fig. 11. Here, the device undergoes a Type 1 short circuit
condition and was destroyed at 3.2 ps under Vps = 800 V and Vgs = 18 V. The peak current during
the short circuit event exceeded 450 A.

The instantaneous power during the short circuit event (Ps¢) is calculated by multiplying the drain
source voltage by the drain current, as expressed in Equation 2:

Pse =Vps x Ip )
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4. Influence of package on SCDT
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The evaluation revealed that changes in short-circuit destruction time (SCDT) were significantly
influenced by package inductance and the presence of Kelvin source connections. TO247
packages with Kelvin source pins were examined, comparing devices with and without these
connections. The study found that while circuit parasitics were minimized and constant for all

devices, the SCDT variations were more prominent due to differences in package inductance. The
short-circuit waveforms for different package variants (TO-247-3L, TO-247-4L and TO-263-7L) at
an 800 V DC-link voltage, 18 V gate source voltage and at room temperature are shown in Fig. 12.

Table 1. Short-Circuit Performance Data

Rpsion) Package Part Number Peak Total SCDT (us)
(mQ) Current (A)  Energy (J)

40 TO-247-3 |NSF040120L3A0 419 0.9466 3.70

40 TO-247-4 |NSF040120L4A0 484 0.8952 3.10

40 TO-263-7 |NSF040120D7A0 475 0.9171 3.27

80 TO-247-3 |NSF080120L3A0 225 0.4653 3.35

80 TO-247-4 |NSF080120L4A0 262 0.4682 2.97

80 TO-263-7 |NSF080120D7A0 247 0.4728 3.10

Among the three MOSFETSs tested, the first device (TO-247-3), which lacked a Kelvin source pin,
demonstrated higher SCDT and reduced peak current in both the crystal variations Table 1. This
suggests that, regardless of package design, the overall energy dissipation remains consistent.
Consequently, in this context, energy dissipation appears to be largely independent of package
variation. Notably, the TO-247-3 package does not include a Kelvin source pin, whereas both the
TO-247-4 and TO-263-7 packages do. This stability underscores the importance of focusing on
package inductance and Kelvin source connections when analyzing short-circuit withstand and
destruction capabilities.
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Fig. 12.
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4.1. Effect of Kelvin source pin during a short-circuit event

Fig. 13 provides a magnified view highlighting the differences in gate feedback among the various
packages, with the gate feedback effect in the TO-247-3 being more pronounced. The shift

in switching speed can be easily explained by the effect of source inductance (power source
inductance) in conventional switching behavior analysis (see Ref. 9, Ref. 10).
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Fig. 13. Influence of the Kelvin source pin on the gate loop

The influence of Kelvin source pins is analyzed with respect to the conventional positive current
flow from drain to source under normal operating conditions. There is a voltage drop called Vs,
across the source inductance (Ls), which depends on the change in drain current over time

dl
Vis= LSTtD . As the gate current (Ig) flows into the gate, a voltage drop (Vrg = lg.Rg) occurs
across Rg. There is a voltage drop called V| g, across the gate inductance (Lg), which also

al
depends on the change in gate current over time V; 5= LGT? . The gate loop of TO-247-3L
device is shown in Fig. 14 (see Ref. 9).
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Fig. 14. Gate loop of SiC MOSFET without Kelvin source pin (TO-247-3L)

The internal gate-source voltage (Vgs;int) is influenced by stray inductance and gate resistance
(Rg) as expressed in Equation 3.

dI dl, 3)
Vasnty = Vas — (UgRa) — (Lad—f> - <Lsd—tG>

dl
During the turn-on transient, Vgsiny) decreases (as lg and T? are positive), reducing the switching

speed. However, in TO-247-4 and TO-263-7 devices, the gate drive is connected to the Kelvin
source terminal, so Lg is no longer part of the gate loop. Even though an additional inductance (Lg)
exists, its effect is minimal, resulting in a more stable gate drive loop Fig. 15. This minimizes the

All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2026. Al rights reserved

Rev. 1.0 — 16 July 2026 10/20


https://www.nexperia.com/support/design-support/technical-support-form?subject=AN90082

Nexperia AN90082

Short-circuit types in SiC MOSFETs and device ruggedness comparison

feedback from the power loop on the gate loop and results in different switching behavior (see Ref.
9). For devices with a separated Kelvin source pin, the internal gate-source voltage (Vgs(int) can
be simplified as shown in Equation 4.

dI, 4)
Vas(iny = Vas — IaRa — LGd—tG

00O

-
[N
Y Y YN

oS
aaa-045738

Fig. 15. Gate loop of SiC MOSFET with Kelvin source pin (TO-247-4L / TO-263-7L) (see Ref.
9)

In TO-247-3 packages, the absence of a Kelvin source pin inherently reduces switching speed and
increases (Vas(int)- Although this leads to slower switching, it improves short circuit survivability by
reducing peak current and instantaneous power dissipation. Conversely, packages with a Kelvin
source pin, such as TO-247-4 or TO-263-7, achieve faster switching and lower switching losses
during normal operation but are more vulnerable to failure during short circuit events due to higher
peak currents and increased thermal stress. In summary, Kelvin source configurations enhance
switching efficiency but reduce short circuit robustness, whereas TO-247-3 packages exhibit the
opposite trade-off: slower switching but higher short circuit resilience (see Ref. 10).

5. Short circuit performance analysis of SiC MOSFETs in TO-263-7L
package

To further extend the understanding of short-circuit performance across different package types,
an additional investigation was conducted using TO263-7L (D?PAK-7L) packaged SiC MOSFETs.
This package offers a lower inductance connection path with multiple source pins, enabling
improved switching performance and enhanced current sharing compared to traditional through-
hole packages such as TO-247-3L and TO-247-4L.

For the short-circuit robustness comparison, commercially available 1200 V SiC MOSFETs with a
nominal on-state resistance of approximately 40 mQ were selected from six leading manufacturers,
including Nexperia. The selection was intentionally constrained to a similar Rpg(on) class to
minimize the influence of conduction capability and chip area on the short-circuit behavior, thereby
enabling a more meaningful comparison of intrinsic device robustness. All devices were tested
under identical short-circuit conditions: at room temperature, using the same drain-source voltage
and gate-source voltage, ensuring that differences in short-circuit current, withstand time, and
energy to failure could be attributed primarily to device design aspects such as cell structure, epi
design and thermal characteristics rather than test condition variability.
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5.1. Test conditions and methodology

The same single switch short-circuit setup was used to ensure direct comparability. Each device
was stressed under the following electrical conditions:

» DC-link voltage (Vpc): 800 V

* Gate-source voltage (Vgs): 18 V

* Gate resistance (Rg): 5.4 Q

* Ambient temperature: room temperature (25 °C)

Table 2. Manufacturer short-circuit performance comparison

Manufacturer Energy (J) Ip (A) Short Circuit
Destruction Time (ps)
Nexperia (NSF040120D7A0) 0.707 385 3.15
Competitor A 0.608 677 2.29
Competitor B 0.4064 416 2.00
Competitor C 0.4778 699 1.50
Competitor D 1.1475 738 3.15
Competitor E 0.5156 572 1.80

Table 2 summarizes the short-circuit destruction time (SCDT) of 1200 V SiC MOSFETSs belonging
to the same nominal Rpg(on) class (=40 mQ), all tested under identical short-circuit conditions.
Among the evaluated devices, the Nexperia device and Competitor D exhibited comparatively
higher SCDT values. The term SCDT destruction refers to the point at which the device is
completely damaged and ceases to function. The SCWT of a device is lower than its destruction
Time (SCDT) and is typically defined as a certain percentage of the destruction time. SCWT
represents the maximum duration for which the device can withstand a short-circuit event without
failing, ensuring reliable operation.

The selected devices incorporate different technologies, including five planar and one trench
device, and feature varying die sizes. These differences affect thermal capacity, current density
and self-heating behavior during short-circuit events, thereby influencing the devices short-
circuit robustness. However, when the devices are treated as a black box and evaluated purely
under identical electrical stress conditions, the Nexperia device demonstrates superior short-
circuit performance, making it a more robust and attractive choice from an application and
device-selection perspective. Fig. 16 shows the variation of SCDT performance among different

competitors.
35 aaa-045739
3.15 3.15
scot
(us)
25 2.29
2
2 1.8
15 1.5
1
0.5 I
0
Nexperia A B C D E
Fig. 16. Variation of SCDT performance among different competitors.

Overall, these observations highlight the influence of chip area and device architecture on short-
circuit behavior. Planar devices, with their larger die size and distributed current path, offer
improved short-circuit endurance, while trench devices, though more efficient in normal operation,
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are more prone to rapid thermal runaway under fault conditions. Of the devices evaluated,
Competitor C is the sole trench-type device, which generally corresponds to a smaller die size.
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Different short circuit types were analyzed in this work, and the Type 0 short circuit in a single
switch configuration was identified as the most severe due to the combination of high voltage, rapid
current rise, and maximum instantaneous thermal stress imposed on the device.

Using the same experimental platform, various Nexperia package variants were investigated to
evaluate the influence of package architecture on short-circuit ruggedness. The results show

that package inductance and the presence of a Kelvin source pin significantly impact SCDT.
Thermally similar designs (TO-247-3L and TO-247-4L) exhibited substantially different SCDT
values, while packages with similar source-pin layouts (TO-247-4L and TO-263-7L) demonstrated
nearly identical SCDT regardless of die size. This confirms the dominant role of gate feedback and
source-pin configuration in determining short-circuit behavior.

Among all packages, the TO-247-3L variant consistently provided the longest SCDT. Although it
lacks a Kelvin source pin, the higher power-loop inductance and absence of gate decoupling led to
slower current rise and switching transitions. These conditions reduced peak power dissipation and
thermal stress, improving the device’s survivability under extreme short-circuit events.

A benchmarking study was also performed using multiple commercially available 40 mQ SiC
MOSFETs in the TO-263-7L package under identical conditions. The results demonstrate that
Nexperia’s device shows superior short-circuit ruggedness compared to other manufacturers,
confirming the robustness of Nexperia’s device and technology.
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The following table describes the symbols used throughout this application note.

Table 3. Description of symbols

Symbol

Description

Cox

gate oxide capacitance per unit area

drain current

gate current

load current

inductance / load inductance

drain inductance

gate inductance

source inductance

Kelvin source inductance

instantaneous short-circuit power (Vps % Ip)

drain or load resistance

drain-source on-state resistance

gate resistance

short-circuit pulse duration

DC-link voltage

drain-source voltage

gate-source voltage

Vas(int)

internal gate-source voltage

Vi

voltage across gate inductance

Vis

voltage across source inductance

VRG

voltage across gate resistor

Vin

threshold voltage

W

channel width

u

carrier mobility
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9. Abbreviations

Table 4. Abbreviations

Acronym Description

AFG Arbitrary Function Generator

AUX Auxiliary MOSFET

DUT Device Under Test

FUL Fault Under Load

HSF Hard Switching Fault

MOSFET Metal-Oxide Semiconductor Field-Effect Transistor
PCB Printed Circuit Board

SC Short Circuit

SCO Type Zero Short Circuit

SCH1 Type 1 Short Circuit (Hard Switching Fault)
SC2 Type 2 Short Circuit (Fault Under Load)

SC3 Type 3 Short Circuit (Switching Transition Fault)
SCDT Short-Circuit Destruction Time

SCWT Short-Circuit Withstand Time

SiC Silicon Carbide

10. Revision history

Table 5. Revision history

Revision Date Description
number

0.9 2026-05-25 Preliminary version
1.0 2026-07-16 Initial release
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11. Legal information

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable
and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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