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1 748

Real-time Edge (SERHA%R) RESTF MXF=mAISERT A, BIRLSTHAISERTRLSIMAIIIMNAL, STIFRTE
UL (TSN) SPTPRIZSHIREIE.

RNETRER T AAERGCenAVBIR N KIET TSNS HINMNE , FHBRRIHENBRISERER, AN
FiCHAMARIAIRIMEXY, EhEELAMEET L m, MIMERERGAIRBIERISE IR
M. FEXMEUF, FIRBREIMEET, BRETREFER. .MX 93fFEFonsemi AP1302iE4&LIF4ERIC
FHREMANER, FAOEMERNM, UBEBERIKREREFERER. KERBIZMEMIMX 93 IR
jo iz THTensorFlow Litef 2 ML85eRkAY. —BHE 73ERIME, i.MX 93RIZF<SEIHIMX RT 1180 TSN
STHRAFNLMX RT 1170 TSNimmERAITSNMZE, i.MX RT N70RKEIG<SE, BIFUARTECIZHIHMNE kAR
R, ETSNWET, A= MREEENERQLVIREFRIMIRSZHRE (QOS) .

2 fEHeE

RITHFANE TEHRE.

2.1 PFRREH
HIRERANEEITTEREN:
o HRGSLANBHEAYMX 93 EVK:
— H A1 SOCIZTERAYI.MX 93 EVK
— ON Semiconductor AP1302iB{&Liztk
- A[iEZHDMIERERIMX-MIPI-HDMIEEZ 28
— USB###R
* EATSNAZIRANAYI.MX RTII80 EVK
* i.MX RTN70 EVKFOHIIHES :
— MIMXRTI1170-EVK#R
- Fe B FUAIEEAYUARM SwiftProt/IimE
- TRIERNERE, BT EIERT, BUa/RMIEREREEMGalaxy Tab A (SM-T510)38IE

2.2 EHESEHEE
ERT T S M EREE.
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Display

i.MX 93 EVK

debug

ENET1

i.MXRT
1180 EVK

ENET] ——

ENET2

debug

EN. SHheE

~\
HDMI
usB 2888 28
-----
MIPI CSI J
Camera Conveyor
simulator display
®£ Robot arm

1GENET  UART
L.MXRT 1170 EVK
-l debug

2.2.1 i.MX 93 EVK

i.MX 93 EVKIBIT CSHEMEERIEMEL, 1BITIMX-MIPI-HDMIEFRSSEERIR TR, HiET S5 TSN EZSE

ENET1 (B53Zlethl) i&EZEHIi.MX RT 1180,

2.2.2 i.MX RT 1180 EVK

i.MX RT 11803 #aH 3BT ENE TIEE ZEERi.MX 93 EVK, FHEBITENET 2% %S MX RT 1170 EVK,

2.2.3 i.MXRT1170

i.MX RT 1170 EVKfEFHIG ENETiwR [ IERETSNILS, FHBIHUARTEECIER: (JOERZESAYS [RI2FNANNEEEE) HAE.

E2F0E 3R 7R 7 i.MX RT 1170 EVKFINEES 2 [BIH0IELE,
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E2. HMERIVARTIER

—
E3. i.MX RT 1170 UART&EIE

A IMX RT 1170 UART_L{ERB/E9 3.3V, [TIHIRE LIFHE/ES 5V, ElZEFIZREENIZIHZ R TIRE:
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Gre o Gre
(TX2) Pin_15 YA N, - Y 39.2 (UART_RX)
10K
Purple, R2
(RX2) Pin_18 N\, Purple 9 4 (UART TX)
100
R3 §
20K
(GND) Pin_2 213K Blacky,5.14 (GND)
Robot_Side_5V RT_Side_3V3
El4. i.MXRT N705H#EZEEHRIMNAYEBEE

WBLE B2 %EAEI MX RT 1170 EVK (U16) ERY, ©f#FBUART2SBLES HiEfE, EI S RBIRItEREAEEE UART
TEEEIWES. AL, WRFEIER798TIR799EEME, E5ER T iX RIS,

R798
R799

Sldl Lidl

E5. ESERAYI.MX RT 117038
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3 RHeE

AOBFANBHRERE.
Bt REEAYoctostEMi.MX RT 11704 T RYE:

$ git clone https://github.com/nxp-imx-support/machine-inspection-demo.git

A5, BEv2 7-2 11 0-4 3 0 imx93FR&E,

3.1 iMX93igH

i.MX 93 EVK_E7#59B&ETFReal-Time Edge 2.7 YoctohliA, KfINAYTTE “meta-machine-inspection-
demo” FIFRINFTARITHR:

BEelQMHE, BNPUBTFERIENEE

o FINATERIPYthonFIEFZ 4B

o AIIRIXTAISE RS

* HINGenAVBERITIEHIZEECE X+

o BIIETM (PythonB R, fHEZMIESREIFIUARM SDK)

TIXENBEERIRE, M EEESMBHEETERN "machine-inspection-demo” {4EFFIA:

$ mkdir machine-inspection-demo
$ cd machine-inspection-demo/

TRETR:

$ mkdir ~/bin
$

$

S

curl https://storage.googleapis.com/git-repo-downloads/repo > ~/bin/repo
chmod a+x ~/bin/repo
export PATH=S${PATH}:~/bin

2. EFReal-Time Edge v2.7 YoctohRAHIIRIYoctorazE :

$ mkdir yocto-real-time-edge

$ cd yocto-real-time-edge

$ repo init -u https://github.com/nxp-real-time-edge-sw/yocto-real-time-
edge.git -b real-time-edge-mickledore -m real-time-edge-2.7.0.xml

$ repo sync

3. BEITHREAEEFAIMeta-machine-inspection-demoEE HIEINTE S {4 T FRRUIRS 4K -

$ cp -r <path to cloned repository>/meta-machine-inspection-demo
<path to machine inspection demo folder>yocto-real-time-edge/sources/

4. FHENARITHRIR Bk

$ DISTRO=nxp-real-time-edge-machine-inspection MACHINE=imx93evk source real-
time-edge-setup-env.sh -b build-machine-inspection

5. BHESEMERINZE]cont /bblayers . conf, FFiERIGEMINEIbblayersFZR:

[In build-machine-inspection/conf/bblayers.conf ]
BBLAYERS += "S${BSPDIR}/sources/meta-machine-inspection-demo"

AN14287 AR R RIS AR R A IEIAR. © 2024 NXP B.V. {RiFA.
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6. HIEEIRIR:

$ Dbitbake nxp-image-real-time-edge

HESeRkE, BESMEISIEE<build directory>/tmp/deploy/imagesBRF, FHRIBIATLERER:

$ unzstd -f <image name>wic.zst
$ sudo dd if=<image name>.wic of=/dev/sd<partition> bs=1M conv=fsync

Hrh<partition>ZLinuxrSD-EIREMFH.

28 BX Real-Time Edge YoctoZHIFIFESIHHIIF AN, B2 (Real-time Edge Yocto IGE /B 7&
) (XFRTEDGEYOCTOUG) ,

3.2 i.MXRT 1180ig &

i.MX RT 1180 EVK_EiE{THIMMEE T GenAVB/TSN MCUXpresso SDK 5.IHRAFIMCUXpresso SDK 2.14.2k 7,
EFXEYI.MX RT 1180 GenAVB/TSN MCUXpressohiiads, iSBARBHNBEBRE,
MCUXpresso SDKEJLAMhttps://mcuxpresso.nxp.com &,

genavb tsn-mcuxpresso-SDK 2 14 2-5 11 0/doc/ TFHI (BEi#GenAVB/TSN MCUXpressoF3F{5R)

NBTFFERIMCUXpressofit &, WMITIREMRIMELARAAIFIERIMX RT 180 TSN/RFINAE. XHFHHEMNA,

WITKgEEtsn-appidcm33ELE,

BXBETHEIHRREIREAIREE, i85 genavb tsn-mcuxpresso-SDK 2 14 2-5 11 0/doc/ TFHY
{GenAVB/TSN Stack FreeRTOSIHEAEFIER) $2.281,

2 KEFAT IR A Ebuil d release. sh,

3.3 i.MXRT 1170i8E&
i.MX RT 1170 EVK_EiEfTHIBMEE T genAVB/ TSN MCUXpresso SDK 4.3.0kRAFIMCUXpresso SDK 2.11.05R 4,

#Z73 "AVB/TSN stacks for supported i.MX RT crossover MCU" fGenAVBRAE] N\ B &ML T EL,
fIMCUXpresso SDKEJMhttps://mcuxpresso.nxp.com T&,

genavb tsn-mcuxpresso-SDK 2 11 0-4 3 0/doc/THI (BEEi#GenAVB/TSN MCUXpressoFF{ERS)
NBTFrERIMCUXpressofic&. Mg EMEIMELAR WAIHIEERIMX RT 1170 TSNRBIN A, ASEEIE
556 395AMCUXpresso SDKIEEFFEEMCIRIA TR, EIQBIDRING, BHIBSI-SEHTIRE,

M KETBHIER A Epuild release serial.sh,

BRT GenAVBRIKNT, IXFTHE THIAN TRINEIMCUXpresso SDKHR, LUBEZLESHEN :

$ cd <path-to-MCUXpresso-SDK>

$ cp <path-to-machine-inspection-demo>/sdk patches/000%*.
$ patch -p0 < 0001-Don-t-use-component-IRQ-handler.patch
$ patch -p0 < 0002-Adapt-driver-IRQ-handler.patch

IRNEBITSNR FBRIEIAECE :

$ cd <path-to-GenAVB-release>/genavb_ tsn-mcuxpresso-SDK 2 11 0-4 3 0/genavb-
appsfreertos-4 3 0/
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$ cp <path-to-machine-inspection-demo>/apps patches/000* .
S patch -p0 < 0001-Change-default-config-to-serial-mode.patch

WNEYFHEEHYRI.MX RT 1170 EVK Rev B, MIEEBZIMIAT :

$ cd <path-to-GenAVB-release>/genavb tsn-mcuxpresso-SDK 2 11 0-4 3 0/
SDK 2 11 0 MIMXRT1170-EVK/ a -

$ cp <path-to-machine-inspection-demo>/apps patches/000* .

$ patch -p0 < 0002-apps-Select-Rev-B-board.patch

e, AILAERR:

$ cd boards/evkmimxrtl1170/demo_apps/avb tsn/tsn_ app/argmcc
$ export ARMGCC DIR=<path to gcc toolchain>
$ ./build release serial.sh

ZE: WREHSgenavb. cF PRIX64” [FABXAIFIFEIR, & LG MIRgenavb.c FHIX—T,
BB HEIHRFEENR EARBE, 1S @genavb tsn-mcuxpresso-SDK 2 11 0-4 2 0/doc/F
(GenAVB/TSN Stack FreeRTOSIFtFF1ERT) HI5E2.2E7,

BB BXGenAVBHIZRIGIESRRTIER RN, =20 (EE#HCGenAVB/TSN MCUXpresso fBF#5E)
(XEGGAVBMCUXUGM), iZ#5m el I ERIEHL.

3.4 (EEHRTEE
ATIMEEREEHRRRENER.

ZE: EXBHRET, Bl IEREE, MYISARBEE, KRETMNEFIGITE, MBELHIBEE
&, KECTM TELLIEE,

3.4.1 Windows=#l

TEZEWindows 10 HREFEFNSE, N DEESSMIERFNERSE, XN EraaE TR B
BELT:
1. MApachefifFREN>= 2.4.659ApachefRSZaahRA, FHEBIFAES 4.
2. I EE RG-SR ATRIRS:
> cd <extract folder>\Apache24\bin\
> httpd -k install
3. ¥JFTask Manager, #E|Servicesitlii-RHEKApache2.4, MR ERBIEIT, BFARBETEHEBEEStart,
4. FEWebNEEE8HifEht tp: //localhost G BN S SRIER B IEEIETT.
5. Mhttps://github.com/NXP/imx-machine-inspection-assets FEHEXEEHTMLIES, FHi&conveyor
BHRERIHNBIEHIE|Apache2.4/htdocs,
6. FIFRNIYSEEE N, FHisEhttp://localhost/conveyor-3d.html, {EEHFREHM, BN EEOBZ R
REeE, R EARAE "BRRE" PERFEELMA,

3.4.2 Android¥tx
§{E, TJLUFERTAEEIEANdroid AR N BIE S G BRes
1. MPloyfiE T EKWSK FHERE.
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2. BEEE S Mhttps:/ [ github.com /NXP/imx-machine-inspection-assets S| FHREIKAY T &k
Xk,

FIFFKWSR FAF R SettingsiEIn <.

EADVANCEDERSy, JSF8 "Directory” Z5|,

[BEIKWSHRSS 2.,

FIFFFIREBANNILEES (BlZNChrome) .

N RRURLE R N IRSSesAIPHELE, ARSI NGO SFMEESUEFRAIEER. Flan:
http://192.168.0.20:8080/Download/conveyor,

8. 1% conveyor-3d.html {4,

3.5 HERE
AERFEFUFACTORY UArm Swift ProE{44.9.0iTHIE. BRIBITUFACTORY uArm Studio FEFHRS :
https://www.ufactory.cc/pages/download-uarm,

N oo s w

4 E{3ER

BEFRMHRESTRE, I RTE SREBEIRAITIMERIRIR. ARRRUTEREITET.

4.1 HXigEiI.MX 93
U TS B ERREIREEIRIT, IURSEEGLE, FHAMUSEIENPU LIS TR

4.1.1 ZEAPI1302iB{GLEH

1. ¥ZFBREADME.mdMONSemi GitHub NXP_i.MX93_ap1302_firmware FZ;
apl302_60fps_ar0144_27M_2Lane_awb_tuning.bin,

2. BHEEHENap1302. fw,
3. BHEHIZ/1ib/firmware/imx/camera FRIBE IR,

4.1.2 HEFEE
HEROEREIR. RE, TIRENERRRTEB R ERveloit TR

cd /home/root/machine-inspection/machine-inspection-demo/
vela ssdlite mobiledet dsp 320x320 coco 2020 05 19.tflite
cp output/ssdlite mobiledet dsp 320x320 coco 2020 05 19 vela.tflite model.tflite

4.2 i.MX RT 1180{&FHi% A

BEXADEENFEMEE, BSfgenavb tsn-mcuxpresso-SDK 2 14 2-5 11 0/doc/THY
(GenAVB/TSN Stack FreeRTOSIR{LFIFSRT) 55525, $#5.25/15565,

1. JERE.MX RT 180981 TR,

2. JRENETIFIENET2imOBIZEVLANE R, £ BIMEIRIZiERO3F14, WTFR:

BRIDGE>> vlan update 2 3 -c 1 -p
BRIDGE>> vlan update 2 4 -c 1 -p
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3. J9ENETIFIENET2inIE3EFDBSRE, oAIMEIREHEIRO34, W TR:

BRIDGE>> fdb update 91:e0:£f0:00:fe:70 2 4 -c 1 -p
BRIDGE>> fdb update 91:e0:£f0:00:fe:71 2 3 -c 1 -p

4. FimOA3FN4zimOEIEScheduled TrafficskH.,

BRIDGE>> cd /
BRIDGE>> gbv_set 3 -b 1500000 -c 2000000 -C 0 -1 20,400000 -1 df,1600000 -p
BRIDGE>> gbv_set 4 -b 1500000 -c 2000000 -C 0 -1 20,400000 -1 df,1600000 -p

4.3 i.MX 93(EHHi5EE
B ENEEIB N AR, FitEE S anE=mx:

cd machine-inspection/machine-inspection-demo
chmod a+x run.sh
./run.sh

BSSASIEFMEZRA B ras ERpiEi, TUMBOIahEIETE, REBBEERILAE.

4.4 RS NERIRER
AT B B ARS8,

4.4.1 B

AN BERERS TE. RSN ENEiTEESR G LNENLIRENEEANERISIRZ BIXE.
RIESTRUT :

. EEETERR LIEECalibiEk.,

AR FHEIRERER, AR EAURRAE R LR — R e+ E.

3. BIWIWE, FERmRtFH0.

4. RIS RALIR,

. BERBIS—MIE (BREFRE—1AE) .

6. IRIBSBOFAFIRIE=IR (HAR) , ThBE.

MRFEEHRE, BIRIRERE FcBIIREIRERTS, RERrESRZAIIIRE.

N

o1

4.4.2 IGiE
FEWIEPRET, BTN EREEERIERRIGIEZ AISSHRATRUE. RIMIRER FROVEERIETHAIIAE.
BT=EEE, SEIRNER, NIREESBNERER LS.
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4.4.3 Bl

NEANETRTTEATRERORS. W, BFEREEETIEIsET®Be, iIMX ONERER, NMEREE
REHEHER.

BZHENX—R, BEFERERPI-IERR, FHETIREE FROpHE. RIS TEp, AIEEMEEE
U BN FRREFT.

4.5 HFREAITSNETE
AEMERSBEMSAITSNES, LURR R AT ER A %58 A SR,

4.5.1 FTCTSNEIMISE
FE—REIEETIREEATSNE BRI SBENIER, HIITEEEEREIBaIMIbest-effortiiz,
EiMX 93k, IER run . shEIARSEMIRQLVELS :

#! /bin/bash

export DISPLAY=:0.0

ifconfig ethl up

ip link add link ethl type vlan id 2

#tc gdisc replace dev ethl parent root handle 100 taprio \
# num tc 3 \

map 0 0 0 001 2000000000\

queues 1@0 1Q@1 1@2 \

base-time 000500000 \

sched-entry S 0x2 400000 \

sched-entry S 0x5 1600000 \

flags 0x2

H= = S S S

WMERILARBREEER. BTFMERETERNARER, VS8 A/RBEIIRTREmEER,
RAMNKREER, SR (LA EHEF 53 (SIRYREALTIMEEDGEUG) %56.2.3.6.5.475 "{MTX best-
effortmENAERETL" -

BN A B IRER S — BRI MXARERERi.MX RT 1180AYENET 3%
2. BLAITECERINEN.MX RT N80HHEHEHIA
BRIDGE>> vlan update 2 5 -c¢ 1 -p

BRIDGE>> fdb_ﬁpdate 91:e0:f0:00:fe:72 2 5 -¢c 1 -p
BRIDGE>> gbv_set 5 -b 1500000 -c 2000000 -C 0 -1 20,400000 -1 df,1600000 -p

3. EPC LRSS 8atRT\izfTiper £3 (FREEIZEIRT 1180AIPCIEZ & i%ethX)

ifconfig ethX 192.168.1.10 up
iperf3 -s &
iperf3 -s -p 5202 &

4. FEIMX 93 ELAEFimtRE{Tiper£3:

ifconfig ethl 192.168.1.80
taskset 1 iperf3 -c 192.168.1.10 -u -b 900m -i 2 -t 100 &

AN14287 AR R RIS AR R IEIAR. © 2024 NXP B.V. {RiFA.

vz ES TS $1hR—2024E48522H

n/1z


https://www.nxp.com/doc/REALTIMEEDGEUG

BER+S AN14287

i.MX 93t/ B ME

taskset 2 iperf3 -p 5202 -c 192.168.1.10 -u -b 0 -1 2 -t 100 &

FEXMBRT, iperf3MEBEMMESGRE, FEHEHTNMENREFASUREVERFEME, Eit,
MEBATEGLAR —HFAREER, £iMX 93i2Hlad, .swift.set positioniREIHIRTIMEOUT,
m (wait=True) FRRENB/ANBEEHER, FEHTMEIEIEEIRBRITENL,

4.5.2 T TSNAYRILE

AIfEATSNEESHITHEBME. Ak, HRFERIMX 93 EHBHIArun. shiliAR, aIERERMiperf3m<$H#tT
gl

EXMERT, TSN QbvitHIS AR AEFIRETENR. XMMERENERTbest-effortitg, ELLEH
MEEME FAERREERR. Eit, YUREIRZAIRERREER.,

5 (EREIRA

RERERNE T BEHGenAVBIRHRHHIgPTPIMUAKFITSNABIN . BRIRSERE (QOS) EES, =Y
EHRRT =MRIIES, FHRHIE TSSREK, BXGenAVBEBMAGTIMHHEMEE, 555 (SThhaSs iy
FAFIER) (SZRYREALTIMEEDGEUG) ,

HARETIERIBSPIABIE B BRYeI QIR , IR STF R ISR BV B IR EI MX 931N EATT FIETT.

5.1 gPTPilHYt%
GenAVB/ TSN LRI R R S IEEE 802.1AS-2020FRAERIQPTPIIN L. EXFER T, LMX RT

—BERIgPTPINYE, BixssiaFAKE “"Announce” HE, ERREEMMEREL (BMCA) &%&FGrand
Master (EiR#) : BCEM/etc/genavb/fgptp. cfgigE FIRBEREBEEREINELUR "TE" BENX
%, WEEXHSEERESRENTMEATIRSE. ERIIGEYF, BN gPTPImRAIATFMLEHKIIT/9248,
MgPTPHFHEEE IR EMESER1IY /9246, Eitb, i.MX RT N180#IEREIREE, i.MX RT 1170F0i.MX 93#iE MRS,

EEEIRERE, MAFRITEREER: 88188 KEPathDelayReqiHE, HiBMIREEAPathDelayRespl
PathDelayRespFollowupiHEEE. &fE, iMX RT 180N IEERERSHIELEE, LMEE(liTEN MRS
2. BLREIMNER, S8REHSNEESNEREEEGT LB, NMESNMTRINHEDS, FHiRE
gPTPHLEIH R HEERIEIR,

5.2 TSNRKF

TSN IR R EFIGenAVB/ TSN APIRRBIIBIIET ESFERANFEM. ST —MEFIER, EKUTFE
B LTRSS TV AR, TSNimRER—gPTPIEFELIEITENARER, F5iEAE/E
REF—5, XL EBRERRERENERE. NAEFRRESMEESEREEEERS.
BRlECERERR2E2Y . SNAEFREER, kREEMMRRAIMESESIFRIZE, FEENBERFIEZERE,
MU AR R E thim .
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EXMIER T, IMX O3MECE NERITIREIZE, IMX RT N70MECENBITIORE. EHISSEITTSNMERIORE
RENBAES (HZHR) | IOREEREMIIER (ACK, HSSAMES) MM,

5.2.1 i.MX 93
i.MX 93 IZ1THITSNN FFEFFEH=""EF2E R TSNERTEREIE. BITIEHIRsAIZ MR,

TSNERI R AR ER R IEHRE S TSNS B TiEH @RISR S A NAEEESS. BT phc2sys
EERBRFHSPTPIITES, RIWESRESNESRERL. L, ZEERMERETWMENER, FiHE
EEBLA AR TR HIRREARAIRAI R IRIR .

BITEFSFMEERTLEEIRAPESAENEEHEIE. AL, ISINNBRERRFERT —NMIBIRRE
(/home/root/machine-inspection/pts_file) : machine-inspection-demo python f Z< i& iT UARM

SDK APHGHLER ARF LB AN MIRImIRE . BTEHIREAREIZIRE, FESTERBESTHRENETX.
Ba, FITEER TN AR BRI FLAR MR E E M RER ISR,

5.2.2 i.MX RT 1170

FERERIMX RT N7089ER T, TSNRZFERFREETMCUXpresso SDKiEERIFreeRTOSN FRfER. FEIt, 1ZRF
R ARECEMEaNgPTPRIGenAVBITNiX.

5i.MX 93 LiIzfTHITSNRZFRZRRSEMEL, i MX-RTI70 TSN FEERFtBE—NERAESS, TJAETSNMESFERER
ERFNIEIK. WEAZIRAIENIMX O3 BAIB BB ARSHIEIE, FETUARTEXE GRS KIELTME. 10
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num _tc 3 \

map 0 0 0 0 01 200000O0O0O0O0\
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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.

Amazon Web Services, AWS, the Powered by AWS logo, and FreeRTOS
— are trademarks of Amazon.com, Inc. or its affiliates.

elQ — is a trademark of NXP B.V.
i.MX — is a trademark of NXP B.V.
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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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