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El1. NPUELR
MCX N94fJelQ Neutron N-16{ B MTEEE (compute pipe) , BNMTEEBEEEEIMMAC (FFIHE
IMEEITERE) |, AHEBI6NMAC, XEHREMCX NOAGHHEILANITA.8 G (150 MHz x 4 x 4 x 2) JRIEHE,

elQ Neutron i E N H KX MKIZEMF, WConv2D, Depthwise Conv2D, full connected, Add.
Average Pooling2D, Maximum Pooling2D#1Padding, BixziF8EWINE,
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YOLOV3A/NE1/ 36,

AT IERHRESMIANN, EEEMARNRE 60 * 128, ZEEE=nH, FTLUWN=FA/NIAK: KRY
AN PRI ABFVNRT AR,

ERERTEEE,

2. HRE
AT {ERelQ NeutronIlERILHER, BEECFEReIQT EEHRMEEEERRT B Neutron Converterf&Eiizigay,

ANESFIEAF, STRIATEE:

1. MEIQ-TOOLKITH el Q TEEZES,
2. Wi FERHIREE,

3. IERLENE,

4. HTRE, BEETMK.
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elQ® Toolkit for End-to-End Model Development and
Deployment

EIQ-TOOLKIT Recoive alerts @ \

Overview Software Details Documentation Design Resources ® Training Support

The elQ Toolkit enables machine learning development with an intuitive GUI

User data User machine learming model ra
Q™ Tookt 4 (elQ Portal) and development workflow tools, along with command line host
N oD tool options as part of the elQ ML software development environment. NXP's
L elQ Toolkit enables graph-level profiling capability with runtime insights to help

optimize neural network architectures on target EdgeVerse™ processors,

Seect and optmize Bina Yo Oun Modd TAC RN A b el ki ol T T S S R AT S S A v P

E3. TielQTRAERER

® NXP (38)

1-5 of 38 downloads Sortby Newest/Date v
FILTER BY

DEVELOPMENT IDES AND BUILD TOOLS

Design Software
elQ Toolkit 1.9.0 Ubuntu 20.04 Installer DOWNLOAD

AlI/ML Modeling Tools

Embedded Software IAALS
Middleware
g DEVELOPMENT IDES AND BUILD TOOLS
Evaluation Software i : \ )
- elQ Toolkit 1.9.0 Windows Installer DOWNLOAD

Evaluation Packages

Software Development Tools

Debugging and Visualization

Tools
DEVELOPMENT IDES AND BUILD TOOLS

Development IDEs and Build elQ Toolkit 1.8.0 Ubuntu 20.04 Installer [ DOWNLOAD

Tools T

El4. TH=mR
FIFSSITHIEANI QT EES XS C:|\nxplelQ_Toolkit_v2.10.1\bin\neutron-converter\v1.2.0>, 1E&EE
XHEEHEIZUEEF, TS, BEER, WESHTR.

C:\Users\nxg00297>cd C:\nxp\eIQ_Toolkit_v2.10.1\bin\neutron-converter\vl.2.0

C:\nxp\eIQ_Toolkit_v2.10.1\bin\neutron-converter\vl.2.0>neutron-converter.exe —--input face_detect.tflite
Converting model with the following options:

Input = face_detect.tflite

Output = face_detect_converted.tflite

Target = mcxn9Ux
Run dependencies:

C:\nxp\eIQ_Toolkit_v2.10.1\bin\neutron-converter\vl.2.0>|

E5. HiEBGS

RS THESREERNTEE, BENPUREITRIEEREEAEENXAINeutronGraphTis, ANE6Ff7R.
E’s’?ﬁfa’ﬂ’ﬂﬁi‘iﬁ%t face detect converted.tflite,
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[serving_default_input_S:O 0 ]

1x128x160x3

NeutronGraph

2 (5632)
3 (195404)

1x8x10x20 1x4x5%20

begin (4)
size (4)

begin (4)
size (4)

begin (4)
size (4)

1x16%x20x18 1x8x10x18 1x4x5%x18

{StatefuIPartitionedCaII:O 10 ] (StatefulPartitionedCalI:Z 6 ] [StatefulPartitionedCalI:1 2 ]

Ee. #EiREHNE

ik, ZEARERY, EUEFHREAENSN. R22XIHERAIGAIEEET T,
+2. FEIRAIEHREINILL

[RiatEE RS ROIEEY
RN 287 kB 199 kB
KEXIF (Tensor arena) 194 kB 208 kB
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4 TEHHREHRRE

E7RR, BEETHABHEBENNERVE. EREGL, FHFLCDRRAISIHISEL (header) RIES
X3 HEIXE, EEMCU-Link#H T THMEN, HERSNXBEGSERR. LIt FERUSBEIELR.
MCX-NO47#x{itEs,

LCDE/R&sLCD-PAR-SO035 2 — M0 ##%/9320x480, K/NA3SRIMERF. LCORRATLIEE BEHE M
m\'g;o

BRSMRRAOVT670, BEN640x480, ZFHRAJIFPS 30RIVCA, FESLBAILIETIL D), BEMNEFEL
WY E WL,

FRDM-MCXN947

El7. @iEE

TR HZ A, BAIEEXFRDM-MCXN947_ ERYBEGLS I T—Lizh, EAFEREIARERELTITE
BE. WESHR, $SJ6. SJ26. SJ27MNAMIZZIBMI,
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Camera: OV-7670

GND SDA HS mcLk D6 D4 D2 DO PWDN

3.3V SCL VS pcLk D7 D5 D3 D1 RST

Hardware Pin Description

GND SDA HS mcLk D6 D4 D2 DO PWDN

3V3 SCL VS pcik D7 D5 D3 D1 RST

FRDM-MCXN947

SDA

BLK

DC

WR

TE
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D5
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D9

D11

P3v3

SCL

INT

RST

cs

RD

DO

D2

D4

D6

D8

D10

D14

SDA
BLK
D/C
WR
TE
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D3
D5
D7
D9

D11
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INT

RST

cs

DO
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LCD panel
LCD-PAR-S035

El9. SImNEA

Powered, download and debug through USB-C

ENo. EERYEt

RHEINERNREE T Windows 11, T#MCUXpresso IDEFIFEEE FEWindowshRZAs, WIENF7R,
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xo PRODUCTS APPLICATIONS DESIGN CENTER SUPPORT COMPANY

NXP  Design © MCUXpresso IDE © MCUXpresso IDE : Files
Software & Support
s Product Download
Product Search MCUXpresso IDE
Order History B i Dow )
Files | License Keys  Notes © Download Help
Recent Product Releases
Show All Files 4Files
Recent Updates
o +  File Description S FileSize ¥ File Name =
Licensing ~
+ MCUXPRESSO v11.9.0 - Linux 1.3 GB & mcuxpressoide-11.9.0 2
License Lists
+ MCUXPRESSO v11.9.0 - MAC AARCH 64 1.1 GB & MCUXpressolDE 11.9.0 2
Offiine Activation @Esso v11.9.0 - WmdD 11 GB $ MCUXpressolDE 11.9.0 21
4+ MCUXPRESSO v11.9.0-MAC-86-64 v 1 GB & MCUXpressolDE 11.9.0 2144.x86-64.pk
FAQ
Download Help
Table of Contents
FAQs
=] = S
Em. FRTERE
qiNEre RN WiTZE, BEI5K
WE TR, BRLEME, FiTRR, B2,
B8 setup - MCUXpresso IDE 11.9.0 [Build 2144] — X

Select Destination Location
Where should MCUXpresso IDE be installed?

[ EI Setup will install MCUXpresso IDE into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

Browse...

At least 2.57 GB of free disk space is required.

https://www.nxp.com/mcuxpresso/ide Back Next Cancel

B2, RS

{EF—HRUSB-CEELSK/IFRDM-MCXNOA7ARMEEAIFHITIRIN, FHSA—ImERENTEN, WEISFH.
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EN3. {ERUSB-CEIRL

BELAESDK, {BTEMCUxpresso SDK Builder (#32 T H) HifkiEFRDM-MCXN947, MNEN4Ff7R.

Croate Jira ticket Wiki

« Intenal

INX® MCUXpresso SDK Builder
o hime Select Development Board

arch for board or kit to get starte

| 8 Seloct i

Search for Hardware

1 3«1

Select a Board, Kit, or Processor
~ Boards
» N
Kazw
Kinetis

LPC

FROM-MCXN236 (MCXN236)

MCX-NSXX-EVK (MCXN547)

o wl=.

MCX-NIXX-BRK (MCXN47)

MCX-NOXX-EVK (MCXN847)

MCX-W34X-EVK (MCXW345)
> MW

» PNTE

3 » oN

El14. i#{FFRDM-MCXN947

Selection Details

FRDM-MCXN947 ©
Rt o) 1 e
Not Actual o

Board Image o

[ 2140 - | suscuspmmoso

Matched Hardware Platforms
Found @) HW solutions that match your criteria

(e @ <= . s @)

Flltering Criteria - Reset all
Required Hardware

Hardware filtering not applied

Required Middieware

Middieware filtering not applied

Required Example Projects
Example Project filtering not applied

EFelQhElitFRE "TESDK" |, SNEISE7R.
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INXO@ MCUXpresso SDK Builder temal Create Jira ticket Wiki

A SDK Dashboard Build SDK for FRDM-MCXN947

Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.

Developer Environment Settings
22 Middieware (0) Selections here (operating host system, toolchatn or middleware) will impact files and examples projects included in the SDK and Generated Projects
% Examples (0)
3% Tooichain (Of) -
2= Processor Parametrics 2R  Windows - [X(] MCUXpresso IDE -

(73

$ Select Board / Processor

(om
e -

‘ ' Search. SELECTALL
& Notifications.

B Protorences

Name Category Description
= SDMMC Stack Middleware Stack supporting SD, MMC, SDIO
MR Expansion Board Hub
B Avvicaton Code Hub O  cANopen & Middleware MicroCANOpen stack from Embedded Systams Academy
e CMSIS DSP Library CMSIS DSP Lib CMSIS DSP Software Library
@ MCUXpresso IDE
coreHTTP Middleware coreHTTP Controlled
s O 1 Loorioted
for VS Code
ela & Middleware elQ machine learning SDK containing: - ARM CMSIS-NN library .. (more
B| rcuxpresso
Gocky Jook: O emWin Middleware emWin graphics library
B Offine data
O Fatfs Middleware FAT File System stack
B vcuxpresso
Secure Provisioning Tool
O FreeRTOS Real-time operating system for microcontrollers from Amazon

Deployed Releases

DOWNLOAD SDK / 2
Hardware in Releases.

PRI

ENS. iiFelQ
SThUSDKIaEEfE, TESDKEFENHE, 2

16Rf7,

SDK Builder N IR < - |
RENTRER @
MCUXpresso SDK Dashboard
Access, Download, and Share your requested SDK Builds.
SDK_2.14.0_FRDM-MCXN947 20281123 5 Ramove S
28 Windows 3 2140 4 FrROMMCXNSST [# Rebusa sOK
3 MCUXprasso IDE @ REL_2.14.0 MCXN10_RFP_RC1.0 3K Confa Tools
233 CMSIS DSP Library, SOMMC Stack, elQ e Shars 50K

#" Ad SDK Description \ &, Douniosd sOK

Ehe. THEG HE

AIEFIFFMCUXpresso, BTG HEEIMCUXpresso IDERISDKLEEEO S, AJLAGEZREESDK, WE7
Ffr7e
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There are no projects in your workspace.
To add a project:

@8 CreateanewC
® Import SDK

[ Cre.

/C++ project...

O Quickstart Panel x Installed SDKs x [1/8t% (£ (B8 Di#IE 2 Terminal s Image Info & Debugger Cons... % Offline Per

- MCUXpresso IDE - Q
£/ No project selected

Installed SDKs

~ Create or import a project To install an SDK, simply drag and drop an SDK (zip file/folder) or an SDK Git repository into the 'Installed SDI

gotalled SDKs . Available Boards Available Devices

@ Create a new C/C++ project

eyl
® import SDK example(s)

® Import project(s) from file system

SDK Version Manifest Version Location

~ Build your project

SifiZ 0 I

EN7. e
SATHNINE, BREBEISHREE,
1. FEApplication Code HUbS A\,
2. ##Zmultiple face detection on mexn947.RfIFH IS EFEIA MM TIEX,

@8 Appiication Code Hub (s} X
Import Projects from Application Code Hub GIT
Browse, clone and import application code hub projects. Select a project and click “Copy GitHub link' to continue. =4
= Available examples [ I
O Quickstart Panel X (- Z5 % Wik B |
§ MCUXpresso IDE Quickstart = Content 2

* No project selected
~ Create or import a project

Total: @)
RCLIETL T MCUXpresso IDE -

~ Build your project Cost-optimized MCU (FreeRTOS) platform VGLite examples

EN8. SATHHMERR
RIRE ORI BRIR(E,

1. miBuild,
SeRkdmiER, fEAGUI Flash Tool (EI9HRI2) BRERFEARIRFH.

N
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(NPU) hREABEAS SR

N-ER®-8-6 @.Mﬂwowxvawv i 7iBiv| - . a1 QR
L IRE®E.. X WS 1 Faults 7 Peripl = B [@main.cpp X ]
BTV #% @« ¢
v & frdmmexn947_multi_face_detection <Debug>
> @ Project Settings
> @ Includes i
) 23 CMSIS
2 board 7
> 2 component 5 #include "board init.h"
& device 9 #include "demo_config.h"
= drivers 10 #include "demo_info.h"
@ eiq 11 #include "fsl_debug_console.h"
5 12 #include "image.h"
d Lﬂ ot 13 #include "image utils.h"
2 L’St'_a'l'tf-'P 14 $include "model.h"
» @ utilities 15 #include "output_postproc.h"
> & Debug 16 #include "timer.h"
> & Release 17 #include "video.h"
& image 18 #include "ov7670.h"
9 #i " "
[¥ dm-multiple-face-detection-on-mcxn947.xml = #J.ncluc.le Sgrvoimotoricontrol.h
20=int main(void)
=l LICENSE 21 {
= README.md 22 BOARD_Init();
[£ SW-Content-Register.txt 23 TIMER Init();
6 DEMO_PrintInfo();
O Quickstart Panel X (-2 % ¥R = B (instal... OEtE A8 DHE S Termi.. X wimag.. BDebu.. #Offin.. T B 0R&#EX
" 84| | £
MCUXpresso IDE Quickstart Al
=) project: frdmmcxn947_multi_face_detection [I
~ Create or import a project
® Create anew C/C++ project...
. Import SDK example(s)...
Import from Application Code Hub...
® Import project(s) from file system...
e Import executable from file system...
~ Build your project
°°° & Build
¢ Clean
~ Debug your project B-E-H-
=) =
En9. EAER

fEVS Coder, #EEMCUXpresso For VS codelfitt, HriERIEIR+ ~E5Application Code Hub,
23R "multiple face detection on mexn947" REIFRBEFREII A TIFX, Fi55hkfE, ZIMBRBERE

"RE" .

AN14132
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2] Flash Program
v INSTALLED REPOSITORIES
loping your first MCUXpresso
ation, you should first have a
lled

Import Repository

~ PROJECTS
Import Example from Repository
Import Project

DEBUG PROBES

PEmicrc

> DEVICE TREE
> IMAGE INFO
v BAREMETAL HEAP AND STACK USAGE

El20. 5=RERE

= Application Code Hub X

Application Code Hub

'WIRELESS CONNECTIVITY HMI  CLOUD CONNECTED DEVICES

LPC553x dual-servo motor control

This application note describes the dual

or. It also can be

MOTOR CONTROL

fw_update_using _sec_bootloader

AN13497: Firmware Update Usir ondary Bootloader

v Total

Ipc_uart_server

LPC860 Smart Lighting

d application featuring
on the i

HETE ., STRRIFERRIRT.

) File Edit Selection View Go Run

MCUXPRESSO FOR VS CODE

 PROJECTS

v frdmmcxn947_multi_face_detectior
> 1t Settings
> @ Repository Information
> B mcu
> [ Memory

S - | = e S

v DEBUG PROBES
> 3. SEGGER
v I PEmicro

> LS LinkServer 14.8

V QUICKSTART PANEL
=+ Import Repository
I\ import Example from Repository
8+8 Import Project
@ Application Code Hub
[s] Flash Programmer

[ = L o

> INSTALLED REPOSITORIES

> DEVICE TREE

> IMAGE INFO

v BAREMETAL HEAP AND STACK USAGE

El21. RRIRF

Terminal Help

Build Selected
Rebuild Selected

Clean Selected
Open in Integrated Terminal

Debug

Attach

Flash the Selected Target
Erase Flash

Reset Probe Selection
Copy to Clipboard
Project

Configure

£ Untitled (Work]

AN14132

A PREFEERIIERREFPNAOR.
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5 ERHATS

5.1 IEFiitE

MCX N9AARZZIHECSIHEN, BIFRNITLAKFFlexIOEHICSHEZRGLEEE, Smart DMA (EZH) MFlexlOom
EEUEIEH S ARAM, BEZHTIBESRE (LTEMCXN MCU F(EFSMartDMA LHZELAZTY (XY
AN14191)

E22R R T HIRAEE, E23% R T IEmE SRR,

Data flow diagram

!. handler
segment

El22. HiEREE

AN14132 A PREFEERIIERREFPNAOR. © 2024 NXP B.V. RiNFFE,
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Board level
initialization

l

Camera image

capture
N Valid ? Y ~ Detect box Y
. need update?
Y N

Data preprocessing

l Store the new box .
coordinates to the Mark object on the
detected box buffer captured image

Model Inference

l

Post processing

Object detected ?

E23. IZFZIESIatER

Preview the image
on the LCD

N

B4 ERRfE, ¥IaiiiRT, BIEPINFIRHECE, HEREBELIILCDERRELIVIEK. G, BidTensorFlow
Lite for MicrocontrollersS N#EEIFHSEIRAMBEIE,

Ris(Tht, BEIBRNEGEIMEEMAZIEE P THEERHAGE., ERSESICORRHTHIT.
LIBGLIFERREGR, LCOBTREARF. FLCOEBTRLETREGRZR, BFAaHERER BEITRIRI
Bl EEIMENZIRIE (box) . WRFE, KHEHENEEKR L, AREGERELCDETFL.

5.2 {RENUEIRHIREIIE

FERTHBREIRRIA/INEEE/9160%128, GREMEFEE-1 - 1, AEWEANZIERPHTHE, NE24F7R, B=
MARMENTNEE, LETENSE—MaHEENG, BHAERE16x20x18BATLAZRZ/I16Xx20%3%6,
16 x20RRFIREIGH I ORI IEEE, HEST32007518. B MHIEN=FfARIAIHIE (anchor box) ,
FrEMBHEXLHEE, S MEENN—6HERE, B (L. t. t tw EEE. £F)  EASRIMSHORE
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AN14132 A PREFEERIIERREFPNAOR. © 2024 NXP B.V. RiNFFE,

RIF%EiC E1iE — 2024515200

16 / 22



BEEES AN14132

TEMCX N947 L FIF#ELIESTT (NPU) IIERABSIER

Cax
ehN
Cay T == N
1 | !
1 < 1 !
I (j(tx) : | [
I I
\ J
I ®7 I I u
/I o(ty) | | -
| | L
ol (R O AR (Cpx{+Cpy)
I ||
1
eth\\ I
1
I
[ |
| | | | | ||

Anchor box :: o

Predicted bounding box

El24. {REHHEMEHIE

MER4FTR, WFBINEE, BF=MHEZ—, ALURIEANG-2UESEHN. t,. L., TTETUER
1&, o(-) BsigmoidFEy, a0(5-1)Ffm.
(Cax Cay) REHEFLHIAIR, BIXIRIRIAEHIZE LA,
(Cpu Coy) RITMHBAFHEFOHIAAR,
hoFw R HER S BRI .
hefAw, R FRNRIIAFIERN S EAEE.
EFERATIRERSENTINER.
o(x) = Tie (1)
Cpx= Caxt0(ty) (2)
Cpy= Cayt0(ty)
hp = hee'n
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Memory region Used Size Region Size %age Used
PROGRAM FLASHO: 420580 B 1 MB 40.11%
PROGRAM FLASHI1: 0 GB 1 MB 0.00%
SRAM: 405824 B 408 KB 97.14%
SRAMX : 62 KB 96 KB 64.58%
SRAMH: 0 GB 4 KB 0.00%
USB_RAM: 0 GB 4 KB 0.00%
Finished building target: frdmmcxn947 face tracker.axf
El26. P=FER

AN14132 A PREFEERIIERREFPNAOR. © 2024 NXP B.V. RiNFFE,

RIF%EiC E1iE — 2024515200

18 /22



BEEESE AN14132

fEMCX N947 LTI IESTT (NPU) MEARASES

7 (EiJAE

RIREE T AERUET BN,
+=3. [ETHE

XHEmS A HEA i5Bg

ANI4132 v.1 2024415201 bR &t

AN14132 AR EERIIZ AR REF BN, © 2024 NXP B.V. kRINFE.
vz ST E1iE — 2024515200

19/22



BEBES

AN14132

TEMCX N947 L FIF#ELIESTT (NPU) IIERABSIER

Legal information

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.

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.

Suitability for use — NXP Semiconductors 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 NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors 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. 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.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com.cn/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.

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.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

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.

NXP B.V.— NXP B.V.is not an operating company and it does not distribute
or sell products.

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.
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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, pVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere. The related technology may be protected by any or all of patents,
copyrights, designs and trade secrets. All rights reserved.
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elQ — is a trademark of NXP B.V.
MCX — is a trademark of NXP B.V.

TensorFlow, the TensorFlow logo and any related marks — are
trademarks of Google Inc.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information’.
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