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1 About this document

This document is intended to provide overview/summary information for the purpose of evaluating a product for
design suitability. It is intended for quick reference only and should not be relied upon to contain detailed and full
information.

2 General description

The GD3160 is an advanced single-channel gate driver designed to drive the latest SiC and IGBT modules for
XEV traction inverters, OBC and DC-DC converters.

GD3160 offers integrated galvanic isolation, a programmable interface via SPI, and advanced programmable
protection features, such as overtemperature, desaturation, and current sense protection. GD3160 capably
drives SiC MOSFETs and IGBT gates directly: its high gate current and programmable gate drive voltage
features provide high performance switching, low dynamic on-resistance, and rail-to-rail gate voltage control.

The GD3160 autonomously manages faults and reports power device and gate driver status via the INTA and
INTB pins, and the SPI interface. GD3160 includes self-test, control and protection functions for design of high
reliability systems (ASIL C/D) and meets the stringent requirements of automotive applications, being fully AEC-
Q100 grade 1 qualified.

h o
P



NXP Semiconductors PB_G D31 60

Advanced gate driver for SiC MOSFETs and IGBTs

3 Simplified application diagram

Backup power VSUP VDD Isolation
| barrier
%Y voo i i ' +DC Link
vBATT1 =} (opt) H VCC_HU _ 5
- I I =
vBATT2 —[>H \4 VSUP vsuP GND2 GND2_HU
(opt)
) . ] ne2 VREF
Safing logic
VDD o—{] vDD TSENSEA[}—o I b
FSSTATEH [] []css Fsiso[}—o
Redundant - H
1 5.0 V supply y FSSTATEL [1— "] enpD1 vce K Bl
FSENB [ 14 —| mosi vceree [1— ; R
M m |
cov [Imiso AMUXIN [}—o TSENSEA! |
. 1
Ll Fses00 o {]scik ]l g m— [] TSENSEK ! :
= GD3160 RGH |
INTH1 [ []inTB amc[——— g
pwmH [T 1R vee [ | ||-<— |
[]PwmALT oL [H—+ Rl
RGL
2X TIMER_INH [ el VEE [H "
INTH2 [ [NTA ISENSE [} LL
ﬁ—o vee_ L —[FssTatE DESAT [} _L
=
GND2_LU —{Fsens cLavp [ T
MPC5744P ] cnp1 onb2 [} -
o= —O VCC_LV MPC5777C l
GND2_HU
o L0 GND2_LV
VCC_LU
L_oVCC LW PHASE [—0
VSUP
VSUP GND2
|0 GND2_LW GND2_LU
I—{] nc2 VREF
VDD
VDD TSENSEA[}—o I b
i s [ [lcss Fsiso[J—o
Single flyback powers all three css i 1
low-side gate drives. .||_|: GND1 vce 1A 'l>1L
High-side supplies are 2 M |—‘
e MOSI vcereG [—
similarly created. MOSI : ": || ro=--b--s
These are powered by miso [1 [1miso AMUXIN [T—o TSENSEA| i
VBATT or the backup scik [1 [1scLk GH[}{—1- [] TSENSEKE :
power supply when - e GD3160 c RGH | . :
VBATT is lost. INTLT I VL
PwmL [T []pwm VEE [1- RISV
L [lpwwaALT oL H—+ t__'__‘___j
RGL
TIMER_INL [} []aout VEE [+ "
INTL2 [ [ inTA 1sENSE [] LL
L L T[]rssTaTE DESAT [} _L
GND1 [lrsens cLavp [1 '|'
"] eNp1 anD2 [ :
: l -DC Link
i GND2_LU
! aaa-034955
Figure 1. Simplified application diagram
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4 Features and benefits

This section summarizes the key features, safety features, and regulatory approvals for the GD3160.

4.1 Key features

Integrated Galvanic signal isolation (up to 8 kV)

High gate current integrated: 15 A source/sink capable

SPl interface for safety monitoring, configuration, and diagnostic reporting

Supports high switching frequencies: PWM up to 100 kHz

Fail-safe state management from LV and HV domain for user-selectable safe state
Programmable gate voltage regulator over an expanded range

Temperature sense compatible with NTC and PTC thermistors

Configurable desaturation and current sense optimized for protecting SiC and IGBTs
Integrated soft shutdown, two-level turn-off, optimized for unique gate drive requirements of SiC
Real-time VCE and VGE monitoring via INTA pin

Integrated ADC for monitoring parameters from HV domain

CMTI > 100 V/ns

Compatible with 200 V to 1700 V IGBT/SiC, power range > 125 kW

Operating temperature range -40 °C to 125 °C

External Creepage distance (CPG): > 7.8 mm

Available in 3.3 V or 5.0 V I/O logic interface variants

Small package footprint (8 mm x 13 mm) 32-pin SOIC

4.2 Safety features

ISO 26262 ASIL D certified supporting ASIL D system level functional safety
Error checking of SPI and configuration data with 8-bit CRC

Autonomously manages severe faults and reports status via configurable INTB and/or INTA pins, and SPI
interface

Ultra-fast current, DESAT, and temperature sense inputs and ADC reporting for IGBT/SiC monitoring and
protection

Interrupt pins (INTA and INTB) for fast response to faults

Built-in self-check of all analog and digital circuits

Continuous watchdog of communications across isolation barrier

Deadtime enforcement

Over and undervoltage supervision of all power supplies on both low and high voltage sides
Dedicated fail-safe state management pins on both low and high voltage sides

VGE real time cycle-by-cycle monitoring

4.3 Safety and regulatory approvals

Reinforced isolation per DIN V VDE V 0884-10
Withstand 5000 V rms (1 minute) isolation per UL 1577
CSA Component Acceptance Notice 5A

AEC-Q100 grade 1 automotive qualified

PB_GD3160 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
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5 Ordering information

Table 1. Orderable part variations

Part number!" VvDD External Material FSISO option (gate | Temperature (TJ) Package
clearance (isolation) state when FSISO
and creePage groupm is activated)
distance!?!
MGD3160AM515EK 50V >7.72 mm I Gate ON
MGD3160AM518EK 50V >8.0 mm | Gate ON
MGD3160AM535EK 50V >7.72 mm I Gate 3-STATE
32-pin wide
MGD3160AM538EK 50V >8.0 mm I Gate 3-STATE 0°C 1o 150 °C body SOIC
-40°Cto 150 ° '
MGD3160AM315EK 3.3V >7.72 mm I Gate ON 0.65 mm
pitch
MGD3160AM318EK 3.3V >8.0 mm I Gate ON
MGD3160AM335EK 3.3V >7.72 mm I Gate 3-STATE
MGD3160AM338EK 3.3V >8.0 mm | Gate 3-STATE

[1]1  To order parts in tape and reel, add the R2 suffix to the part number. To order parts in tray packing, add the T suffix to the part number.
[2] PerIEC 60950-1 Tables 2K and 2N
[3] PerlIEC 60664-1

6 Pinning information

6.1 Pinning

vsup [ [ 1GND2
NC2 ] Q [ 1VREF
vDD [ 1 TSENSEA
csB ] [ 1FsISO
GND1 [} [ 1vce
MosI ] [ 1VCCREG
MIso ] 1 AMUXIN
ScLK ] GD3160 1GH
INTB ] ——1AMC
PWM ] [ 1VEE
PWMALT ] I 1GL
AOUT [ I 1VEE
INTAC—] [ 1ISENSE
FSSTATE | | 1DESAT
FSENB ] I 1CLAMP
GND1 [} I 1GND2
aaa-034956

Figure 2. Pin configuration
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6.2 Pin description

Table 2. Pin definitions

Advanced gate driver for SiC MOSFETs and IGBTs

Pin number ‘Pin name ‘Pin type

Definition

Comments

Pins 1 to 16 (low-voltage, non-isolated pins)

1 VSUP input / power Primary power supply for non- Main supply input is compatible with 12 V
isolated low-voltage (LV) domain |automotive battery range/transients, referenced to
GND1. VSUP may either be (1) driven by 12V, or
(2) tied to VDD and powered by an external, post-
regulated 3.3 V or 5 V supply.

2 NC2 no connect No connection NC2 must be connected to GND1

3 VDD input-output / Power supply for non-isolated Main supply for logic on LV domain, referenced to

power low-voltage (LV) logic GND1. VDD may either be (1) regulated internally
to 3.3V or 5.0 V from VSUP, or (2) tied to VSUP
and powered by an external, post-regulated 3.3 V
or 5V supply.

4 CSB input / digital SPI chip select Active low CSB activates SPI link and framing

5,16 GND1 ground 1 Ground for non-isolated (LV) Redundant GND1 pins provide ground reference

domain power and logic for all non-isolated low-voltage (LV) domain
signals. Isolated from all circuitry referenced to
GND2.

6 MOSI input / digital SPI "master-out, slave-in" pin Input data for GD3160 SPI. MOSI data latches on
rising edge of SCLK, MSB first. Internal passive
pull down to GND1

7 MISO output / digital | SPI "master-in, slave-out" pin Data output for GD3160 SPI. GD3160 outputs
MISO on falling edge of SCLK, MSB first.

8 SCLK input / digital SPI clock GD3160 acknowledges SPI clock only when CSB
is low. Internal passive pull down to GND1

9 INTB output / digital | Interrupt / Fault status output INTB reports fault with active low (logic O reports
fault). Internal passive pullup to VDD.

10 PWM input / digital PWM control command for gate | Logic high turns on power device gate. PWM pin is

output ignored during fail-safe, configuration, BIST, reset,
and most fault modes. Internal passive pull down
to GND1.

11 PWMALT input / digital Complementary PWM command | Complementary PWMALT enforces deadtime

for gate output constraint and prevents accidental shoot-through
condition. Connect to GND1 if unused. Internal
passive pull up to VDD .
12 AOUT output / analog |Duty-cycle encoded output of 5.0V, 3.9 kHz (or multiplexed with 5.6 kHz)
isolated ADC readout is configurable by SPI. Connect high-
impedance to GND1 if unused.

13 INTA output / digital | Interrupt / fault status / monitor Output pin reports fault via active pulldown
interrupt, or reports VCE or VGE state via logic
high/low. Pin left open if unused.

14 FSSTATE input / digital Fail-safe gate state control pin Gate output control pin. Connect to GND1 if
unused. Internal passive pulldown to GND1.

15 FSENB input / digital Fail-safe mode enable pin Active-low pin enabling fail-safe mode (FSSTATE
controls gate). Internal passive pulldown to GND1.
Connect to VDD if unused.

Pins 17 to 32 (high-voltage, isolated pins)

17, 32 GND2 ground 2 Ground for isolated (HV) domain |Redundant GND2 pins provide ground reference

power, analog, and logic for all isolated high-voltage (HV) domain. Isolated
from all circuitry referenced to GND1. Connect to
power device emitter/source.
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Table 2. Pin definitions...continued

Advanced gate driver for SiC MOSFETs and IGBTs

Pin number Pin name Pin type Definition Comments
18 CLAMP input / analog | Sense terminal for VCE/VDS CLAMP detects Zener breakdown current and
overvoltage during turn-off increase gate drive impedance and employ soft
shutdown for turn-off. Connect to VEE if unused.
19 DESAT input-output / Drive/sense terminal for VCE/ Connected to GND2 if unused
analog VDS desaturation condition
20 ISENSE input / analog | Current sense feedback pin Resistive network converts current mirror into
readable voltage signal on ISENSE. Connect to
GND2 if unused.
21,23 VEE input / power Negative gate supply voltage VEE is the negative voltage on the isolated
domain, and is referenced to GND2. Connect to
GND?2 if a negative supply is not used.
22 GL output / analog |Pull-down pin for output gate GL pin pulls gate to VEE
turn-off/discharge event
24 AMC input-output / Direct connect to gate for gate AMC provides low-impedance holdoff (active miller
analog voltage sense and active miller | clamp) and senses VGE/VGS for reporting and
clamp function diagnostics.
25 GH output / analog |Pull-up pin for output gate turn- | GH pin pulls gate to VCCREG
on event
26 AMUXIN input / analog | General-purpose input for One of many SPI-selectable inputs for the isolated
isolated ADC ADC. Connect to GND2 if unused.
27 VCCREG output / power | Internally-regulated positive gate |Programmable gate supply derived from VCC,
supply referenced to GND2. Connect to VCC if unused.
28 VCC input / power Positive voltage supply for Referenced to GND2
isolated domain circuitry
29 FSISO input / digital HV domain pin to enable the fail- | Active-high disables PWM, FSSTATE, and turns
safe state. on GATE.
30 TSENSEA input / analog | Anode of temp sense diode/NTC | TSENSEA reads back voltage from temperature
of the power module sense element, and is referenced to GND2.
Includes possible current driver for temp sense
network. The temperature sense network cathode
should be connected to GND2. Connect to VREF if
unused.
31 VREF output / power |Internally regulated reference Output for an internally generated 5.0 V, 20 mA
voltage for HV domain analog, regulator. Referenced to GND2
ADC, and logic
PB_GD3160 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
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7 Absolute maximum ratings

All voltages are referenced to GND1 or GND2. Currents are positive into and negative out of the specified pins.

Exceeding these ratings may cause malfunction or permanent device damage.

Table 3. Absolute maximum ratings

All voltages referenced to GND1 (LV domain) or GND2 (HV domain). Currents are positive into and negative out of the specified pins.

Symbol Parameter Min Max Unit
Power supplies and current references
Vysup Low voltage domain supply voltage Mi-03 40 \
VvbD3p3 Low voltage domain logic supply voltage, 3.3 V version Mi-03 6.0 \
Vvbps Low voltage domain logic supply voltage, 5.0 V version Mi-03 6.0 \Y
Vvce High voltage domain positive supply voltage @03 25 \
Vvee High voltage domain negative supply voltage @12 0.3 \
Vvce-wWEE High voltage domain positive/negative supply -0.3 37 \%
VVCCREG High voltage domain post regulated supply voltage @03 25 \
lvceres VCCREG output current — -100 mA
VVRer VREF voltage @03 6.0 Vv
IVREF VREF output current — -20 mA
Logic pins
Vin Logic input pin voltage (FSSTATE, FSENB, PWM, PWMALT, Mi-03 18 v
SCLK, CSB, MOSI)
Vour Logic output pin voltage (MISO, INTB, INTA, AOUT) Ml-03 VA/DD_max + 0.3 V v
VEsiso Logic input pin voltage (FSISO) @03 6.3
Gate drive output stage
Ven GH voltage @l VEE - 0.3 VyCoREG max + 03V |V
Vel GL voltage @\ VEE -0.3 Vycoree max + 03V |V
Vamc AMC voltage @l VEE - 0.3 Vyceres max + 0.3V |V
ISOURCEMAX GH max. source Current Bl -15 A
ISINKMAX GL, AMC max. sink current Bl 15 A
VeLame CLAMP voltage @l VEE - 0.3 Vyceree max + 0.3V |V
VpESAT DESAT voltage @03 VyCoREG max + 03V |V
Temperature sense pin
VTSENSEA TSENSEA voltage @03 6.0 Vv
Interrupt pins
IinTB Open drain DC output current M -20 mA
IINTA Open drain DC output current M -20 mA
ISENSE sense pin
VisEnsE | ISENSE voltage @ | 20 | VVGCREG max + 0.3 V | v
AMUXIN pin
VAMUXIN ’AMUXIN voltage @ ‘ -03 ‘e.o ‘v
ESD ratings
VESDHEM ESD voltage (HBM) Bl kv
All pins -2.0 2.0
VESDCDM ESD voltage (CDM) 6l v
Corner pins =750 750
Other pins -500 500
VESDModule ESD voltage (module level) 7 kV
VSUP, GND1, GND2 pins -8.0 8.0
PB_GD3160 All information provided in this document is subject to legal disclaimers. © 2023 NXP B.V. All rights reserved.
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Table 3. Absolute maximum ratings...continued

Advanced gate driver for SiC MOSFETs and IGBTs

All voltages referenced to GND1 (LV domain) or GND2 (HV domain). Currents are positive into and negative out of the specified pins.

frwmmax | Maximum switching frequency

Symbol | Parameter | Min | Max | Unit
Immunity
dVso/dt ’ Common mode transient immunity 8l ‘— ‘ 100 ‘V/ns
PWM frequency

o 100 Kz

[11 Ref=GND1

[2] Ref=GND2

[3] 50 %, 100 nF, 10 kHz

[4]  VinTaB<08V

[5] Human Body Model (HBM) at device level

ANSI/ESDA/JEDEC JS-001: 2010 Model HBM (human body model)
Electrostatic Discharge (ESD) Sensitivity Testing Human Body Model (HBM)

Test points: pin to GND1 and pin to GND2
[6] Charged Device Model (CDM)
ANSI/ESD S5.3.1-2009

ESD Association Standard for Electrostatic Discharge Sensitivity Testing - Charged Device Model (CDM) - Component Level

[7] Module Level ESD Tests
1ISO 10605:2008/Cor. 1:2010(E)

Road vehicles — Test methods for electrical disturbances from electrostatic discharge

[8] Pulse width =10 ns

8 Package information

Package dimensions are provided in package drawings. To find the most current package outline drawing, go to
www.nxp.com and perform a keyword search for the drawing’s document number.

Table 4. Package outline

Package

Suffix

Package outline drawing number

32-pin wide body SOIC

EK

98ARH99137A
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8.1 Package outline

Advanced gate driver for SiC MOSFETs and IGBTs
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Figure 3. Package outline for SOIC32
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1.

> b B

> B>

NOTES:

DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

DATUMS B AND C TO BE DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS
EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSION OR GATE BURRS. MOLD
FLASH, PROTRUSION OR GATE BURRS SHALL NOT EXCEED 0.15 MM PER SIDE. THIS
DIMENSION IS DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT
THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE INTER—LEAD FLASH OR PROTRUSIONS. INTER—LEAD
FLASH AND PROTRUSIONS SHALL NOT EXCEED 0.25 MM PER SIDE. THIS DIMENSION IS
DETERMINED AT THE PLANE WHERE THE BOTTOM OF THE LEADS EXIT THE PLASTIC BODY.

THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED 0.4 mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN PROTRUSION AND ADJACENT
LEAD SHALL NOT LESS THAN 0.07 mm.

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 mm AND
0.3 mm FROM THE LEAD TIP.

THE PACKAGE TOP MAY BE SMALLER THAN THE PACKAGE BOTTOM. THIS DIMENSION IS
DETERMINED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY EXCLUSIVE OF MOLD
FLASH, TIE BAR BURRS, GATE BURRS AND INTER—LEAD FLASH, BUT INCLUDING ANY
MISMATCH BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY.

© NXP SEMICONDUCTORS N. V.

P SEMICONDUCTORS N, MECHANICAL OUTLINE | PRINT VERSION NOT TO SCALE

TITLE: DOCUMENT NO: 98ARH99137A REV: C
32LD SOIC W/B, 0.65 PITCH,

CASE OUTLINE STANDARD: NON—-JEDEC

SO0T1762-1 29 FEB 2016

Figure 5. Package outline notes for SOIC32
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9 Revision history

Table 5. Revision history

Document ID Release date Data sheet status |Change notice |Supersedes
PB_GD3160 v.2 20230317 Product brief — PB_GD3160 v.1.1
Modifications * Replaced Table 1.

e Updated Section 10.
PB_GD3160 v.1.1 20201012 Product brief — PB_GD3160 v.1
Modifications * Added "and IGBTs" to the document title.

» Section 3, updated Figure 1 to include revised application schematic.
 Section 4.1, revised "Programmable gate voltage regulator" to "Programmable

gate voltage regulator over an expanded range" and revised "5.0 V or 3.3 V I/O

available" to "Available in 3.3 V or 5.0 V I/O logic interface variants."

e Section 4.2, revised as follows:

— Revised "Certified compliant with ISO 26262, supporting ASIL D level functional
safety" to "ISO 26262 ASIL D certified supporting ASIL D system level
functional safety."

— Revised "Current, DESAT, and temperature sense inputs and ADC reporting
for IGBT/SIC" to "Ultra-fast, current, DESAT, and temperature sense inputs and
ADC reporting for IGBT/SiC."

 Section 4.3, revised "Withstand 2500 V rms (1 minute) isolation per UL 1577" to

"Withstand 5000 V rms (1 minute) isolation per UL 1577."

e Section 5, updated part numbers from "PC33GD3160EK" and "PC33GD3160A3

EK" to "PGD3160AM515EK" and "PGD3160AM315EK."

* Removed former Section 6, "Internal block diagram" and all associated content.

» Section 6.1, Figure 2, revised the image, updating the pin name "NC" to "NC2" to
correspond with the pin name in Table 2.

 Section 6.2, revised Table 2.

* Section 7, revised as follows:

— lyccree, revised Max value from "100" to "-100."

— lyrer, revised Max value from "20" to "-20."

— VEsiso, revised Max value from "12" to "6.3."

— Isourcemax, revised Max value from "15" ;to "-15."

— Isinkmax, revised Max value from "-15" to "15."

— IinTe @nd ljyTa, revised Max value from "20" to "-20."

* Removed former Section 9, "General functional description" and all associated
content.

PB_GD3160 v.1 20190808 Product brief — -
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10 Legal information

Advanced gate driver for SiC MOSFETs and IGBTs

10.1 Definitions

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

10.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors 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. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors 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, NXP Semiconductors’ 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 NXP
Semiconductors.

Right to make changes — NXP Semiconductors 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.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors 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 NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors 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.

NXP Semiconductors 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 NXP
Semiconductors 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). NXP does not accept any liability in this respect.
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All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Suitability for use in automotive applications — This NXP product has
been qualified for use in automotive applications. If this product is used

by customer in the development of, or for incorporation into, products or
services (a) used in safety critical applications or (b) in which failure could
lead to death, personal injury, or severe physical or environmental damage
(such products and services hereinafter referred to as “Critical Applications”),
then customer makes the ultimate design decisions regarding its products
and is solely responsible for compliance with all legal, regulatory, safety,
and security related requirements concerning its products, regardless of
any information or support that may be provided by NXP. As such, customer
assumes all risk related to use of any products in Critical Applications and
NXP and its suppliers shall not be liable for any such use by customer.
Accordingly, customer will indemnify and hold NXP harmless from any
claims, liabilities, damages and associated costs and expenses (including
attorneys’ fees) that NXP may incur related to customer’s incorporation of
any product in a Critical Application.

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, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

10.3 Trademarks

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

NXP — wordmark and logo are trademarks of NXP B.V.
SafeAssure — is a trademark of NXP B.V.
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