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N\
1 48

RERET —MNESMERR, FAMRGH. XM IMEEEFEBLMEIER. {iRRER. {eGENROIRIESERT ]
HINL FRFERF.

VoiceSeeker#{lVoiceSpotZ BEBRMHANIM METNIETE, BIITLISASHIMX SMRFIERER, FE
CPUfERZIRR.

2 Bm

AXNEF T VoiceSeeker, X2—MRHBEDHRIERAFMZBEESRZEEHR (AEC) HIE, FAHFEMEN
BEEZ=X/UTRR, XEWER EiRitEERIEM.

IR 7T VoiceSeekerZ 4k, AILENET VoiceSpot, XR— M AEEEHRIFNISAREE—ETIEREEIR
M35|2, VoiceSeekerflVoiceSpotFTERE, EAMEEENINEIIEMIRITAY, VoiceSeekerBFREINHHRY
7=, BiRTRERR, BERPXAIESRVoiceSpot, RERETETIRNIREER. WRCNEIRERS, VoiceSpot
£AVoiceSeekenR Bz iE,

AXHEZEB R TR

o FENEEFED T HEVoiceSeeker, VoiceSpotFIAFE,

« NMBUNAIECE VoiceSeekerfVoiceSpot K& EKERIR,

o IHEEREX DA EMIINBEE Z BRIER.

o FENSEE T REREHTE,

3 ik

EEEINE—NEREEBMINES. REXREEHINE—MER, BT FEEE, FARTMAESHEN
FENXERESBHEFERANETXEEREN. XERERTXMZEEET S, FERBSAENESRE, L
EEMRCNIIREEIRTFEITHS. VoiceSeekerfIFEHIRE TEMARNZRXEWE, MVoiceSpotll ATk
FEIRH LA IE SN T—MER.

VoiceSeeker@— MMMEEZERXENEIENE, HP—MNHEREBRERXEREERAZENIES.
VoiceSeekerfJzL2— M EaSE, EBLIEEMAYAPI, Imx-voiceui TIEEIXMERSE LIBINT —1N R,
FEHESTFER, X—BESHSENEEE— M HENR, NIEFR, HikitVoiceSeekerfid, EHIRIXN
HE=w5,

VoiceSeeker FEFEEAZ B E HLinuxX& TS, RIS AR EERSIIEE. VoiceSeeker@—NE,
XEKECEE— I UERTHINR NN ERER. XM NEREFFRAAFE, BHIEERST.

AFER— N TSR B =AIES 2R, HIaNiEiEVoiceSeekeraiConversa, [GEEETIRMT
AFERUELA, ERNBNNEVoiceSeekerFERIFREI, BXAFERIEZ MG, B2 GitHUb_ EAITODO.mAN 14,

voice ui_ appRBEHEEMIBNEFH S —MERF. voice ui_ appEfFVoiceSeekerfUiait, FHERRE
BEAEIEERHE. BRI LARKRERESIEE®S, N MHIANES X EAR.
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BE%C, TIEVoiceSpotiUEsE FE K IRERE, MR VoiceSpotikEITIRRIAGS, THistBiAS=7NERER,
FE=HFREITETER. VoiceSpotifiEEmX AIXAVIT, LUEFERKIEEGS. R VoiceSpotTLiEK kS
i#, ERSBENXERAVIT, MASRSE=ANAERAXHIERINEE. ARNE T MERAFER
VoiceSeekeri#{TZERNIR, Elffvoice ui appHfEFVoiceSpotiaMIIGEERAI TIERE. BXVoiceSpot
APIHSEER, 1BSIREBX .

Voice Intelligent Technology (VIT) 2REBS—AALFEZHOH"m. ENMERNASEER, EFLS
VoiceSeekerfIVoiceSpotf&epk (WEEL.1.475) . WFETHRESXTVITRHER., BHAEMNILEESR (iMX RT
SEVITAIJER: Voice Intelligent Technology SDKER)  (SZRYIMXRTVITGSUG)

4 78

RENE T IEHHUTA XA~ IR AR AN A ZE K,

4.1 ERIFER

BT AN PRMARYRAIFELA TG :

* iMX Linux BSP v6.6.238E kA (HEFFMRAEGEEARASE] Mhttps://www.nxp.com.cn/IMXLINUX %) .
* Audacity = ZE{IER4.

BEXUNIREBRIRERIZTBSPRESER, 152814 (iMX LinuxBFiER) (SUEIMXLUG)

4.2 TEHER

BT AN o BIEELA TRE 4
* i.MX 8MP EVK#R.

» 8MIC-RPI-MXSEBE&HR,

s HAUXIERIEES.
 USB-A%LUSB-CHUELE.

» USB-A$:USB-B Micro#iEs,
o 35mMmIEFLESREIRELZ.

RGN EBEEREA, 15215 (.MX 8M Plus EVKERIEN[JIERE) , AWM T Ia FEEEF+
[EENEBESAR.

5 IBEHUIER

ALNETIEFURESR.

5.1 £EpZIEE;#LiInux BSP

AR BRI TR G4 ERbE S BSPHR A —iSigfit. Am, HPh—LEsifER T GER. fian,
VoiceSeeker{XEt & Z IR A/INRE, 7IFEHEFVoiceSpotiGlIIGEER, FEMRAYVoiceSeekeriFEHAEC
(FAZEFEHERR) fIDOA (RhLsAM) IhEE.

ANI4276 KRR SR A R, © 2024 NXP B. KRS,
RIFEic 561.0hR—20245F6524H BARSHERIR

3/29
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LR RESNAEFNIFEEA. WREUHTBRESE, BRIER FEkFZEvoice@nxp.com,
LEREEZ(ER.

5.1.1 424

VoiceSeekerflVoiceSpotAJ LARILIRSZ THE, (ERZINIERCER, LASCIIEMERIRIEMRE, VoiceSeekerRE
ERGEER R ERAENRE, IMERBIERHTAR, XMRIRHVoiceSpotEIGNIZIRERRAIAR—ZIFR1H,
SN VoiceSeeker B TE, FIRERESLIIXFRING, LATERRA D EARISIEMSRE, XEFEMNRESEDN
EETE R IRRUHFEHIETT, VoiceSeekerFERIGABEIERE LIE. WRVoiceSeekerflVoiceSpot—iftizfT, HBA
X H ELE I FTRRINEFII T,

LinuxhR AP E SN IS ER T —NEA, Hbh—MNENEEBFUERMIE—EHENDS. XN
BB F AR BB IERMER] T1E, (SSH0ETEHVoiceSeekersEf, VoiceSpotfhtlRIGRER, VITXHES
S TARIBFILIER, VITEEEvoice ui appHiBeT,

A BRIFE RTIR SRS EN A7,

User Space
NXP Audio Front End voice_ui_app
VoiceSeeker
e
Application |
i . VoiceSpot
AudioStream
I v
A
Linux Kernel
Capture Playback ALSA Capture >
Drivers
‘ [
\ Tl e
Cortex-Ax Memroy A
eripherals
125 PDM
“ 3
EN. FRfISIEER
AN14276 AR EERIZ AR R RS PNLR. © 2024 NXP B.V. i,
RIF%EIC £51.0iR—2024F6 524H BRI RS
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BRI BERFAREFBIARIALSAIR S, REREHERR, LAMEAFERLAZEENTEHINEUE. Rix
asound.conf XHECESAFEFRE. EIt, WtiEoivoice ui app, RIGABEFERVoiceSpotFIVITERH
TEMRE, AFEMREEZERE5. AFERIESINE VoiceSeeker, &fE, TLEHIERR. B—AE, R
asound.confMHHRBRABNEE (AFERLEAIIAHIRSR) | AFERREERER, FHELWNT. AXEEE
ﬂ%%@ﬂgasound . conf}Zﬁ:o

HVoiceSeeker (fEAFELIZETT) STREHIERT, VoiceSpot2IEEA], 7EVoiceSeekerfYiatPEIKIGHEER,
ANEEAREERHMNEFIX. &a, WMRKDEEER, VoiceSpota] LUBE=ANARFGEESHS,
FrVoiceSeekeriR it IRIATARE M. HTF VoiceSpotRILRIEFTHRE—NARE, BYRAE—NHT
¥tat, BEEEAFEZEIHIT. HRGIEEEEIRGIRIMBEERENT:

1. fEvoice_ui_appE EftHERHE5IVoiceSpotH=LE,

2. fEAVoiceSeeker/SRIAFE{TAECTIRRA, (NfEvoice ui appFetliatE#HT) .

3. BITLERFBRERF ((HEHEMINERER, flflaplay. gst_launche, Alexa) ,

5.1.1.1 JMBESEES

HAFEZINKBERIMIEALIERT (AFELMEREIE SR LIEMAVEUEER) , BiEUEHIEERRS (Wh
BERFEE) B, EARMEERN. EXEERT, RARMAREREHT —LEE, AFERRTLSMEXLLRE
.

IaHITES ARG, BRIEEARTOSHITERIE, EXMERT, BHRAERTOSERFHiEIT, FHE
Linuiis 2 FF—AER. fElinux b, R EIATSHiE TVoiceSpotflAFE, XB—M"ESRNAER, FE—
BRFRGUCREEREN, FER— MR ERFCRGIEES .

AXNRBTXFMHR CREEIFISMNIE) SN EREENAY S MERPTAPER. SHRKE
BER, MIFRRZENNRER.

5.1.2 EEHAFE

BEHAFERIMX Linux BSPRIESIIRmERER. EULNEAHITIHEENEEEE ((FAGSITESHERE) .
EEEALSATM RS EARNBMARHE P X ZEREE.

AFERIENESIREMRA S EMEIEN, B EHRFEINEEMATIEH. EVoiceSeekerfiEERBR T,
BMHES (BdEESETEINGES) YAFEASEES, LUERIER. A ANERBERIHEZR], HREE
FBANES (HERXERNESERE. SEESTNAFKESNES) . XM MSSHVoiceSeekerfEF, FH4ER
—MREEREEZERNPIALESHNE=METKX,

AFEERIEHIMNESHIEN ERFBER. XEKREETLUE—MUREETXAKCEME, FESIREBLSAFEL
., AFEEFSREPXIESTFOERBARXLHIE. FiVoiceSeekerMs, HERNMNSEEENETXESTH
SERHMERR.

=, AFEMEESHENRHETX, FEEREZEIBIANALSARS, (HIEME iR LS HEFEE
FIEEES., —YEPimRfEiEVoiceSpot, VIT. MS Teams, AlexaZ,

ANI4276 KRR SR A R, © 2024 NXP B. KRS,
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AFE(zHlit. EEEMEIERZERBER (FFIER) . BCEX—R, EAGARERE—FPHUHISRRRIXTE
B (R EERBNERFERAIRRTTZZFENT) .

AFEABSARHITERAEINNIE. ERE—MEIMNMIERGIEES. SulinSEafEREAPIRE, FAF
/usr/lib/nxp-afeXFEH, WNREBEXF NN, AFEFAILANEEHS2BERIE. ESMAFEFERED
5%, REHEBTMEASE ((XNBFR, MARTEREASY BR) Bin], BXNEEAFEEREE—RFERNES
58, BEHIODO.mJX 4,

5.1.2.1 asound.conf

AFEfK#fiasound.conf3> {4, XIS, EX TALSA (BRLINUXESE9M) 8%, FHETLUETALSA AP
(RIFEFERRIEEN) TRXLREE., AFE(FERIXLEAPISRISSIRUETR, (HSEESE | ZE/ALSABIARIRRE.

i.MX Linux BSPEEENMEEIRYasound X4, XEHF /unit tests/nxp-afe/asound.conf
<platform>, HEAUEBREFARAENER FETES. SPREIREEAENasound. cont X4, EASN
B R (R AR AU IE I m iR DeS.

TEEMN MR, BANEERE. HPOUMREHAFEES], Bt MREEEEAROABIFMRIRE, NA
BFMZEAN (pwloop) FMHEEX (crloop) . WUEIIARERITEIRESANES Npwloop, /97 MERIEERHLE,
N FRfERF R fERcrloop. EMHIREMAFEEE. HAMNErAMWIBERNRIEENRE. — MBI mE=S
(spk) B, B—MEIREZERN (nics) BBANGES. RERMEENRE. — I RIERKE, 51 RES
SR, prloop@—NEIEE, ATHRNAREFIEBNIEMN. EEHEIXFKESAZER. B,
cwloop@B—MEIIRE, FANBREFNSHE, WEMREERME. AFERXMERXERELS VoiceSeeker,
[EEERLE P XERRETARIENE (ERRINSHZERENE) . SiziExmid, BiRE—MEEE
IEEAIFTERIR X, AFEET cwloop ARG ERIBUARIRIRE (crloop) .

E2FRAEITAFERIEERTR :

4 N

AFE

Application Speech Detection / App

pwloop prloop

spk mic

- /

E2. BJAFERIEIRET

RIFIH TIX/ MR BRI -
ANI4276 KRR SR A R, © 2024 NXP B. KRS,
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&1 REEK

153 = g4 EEE B -5t i it
pwloop RIFEtER EA IR B
prloop AFE E: N W& B
spk AFE =PN w4 B
mic AFE 1SEEY i EPR
cwloop AFE =PN IR[E] 25N
crloop N AR 1A R[] EPN

5.1.2.1.1 SMESEES

MBS ERED, AFERERspkiRE, BANBARTEREM, FBprioopAKTH. Rk, BESHIIASF—MRE,
ZREVARB SHE SRR EMERNEE. BRERIFAE.

- N

AFE

Application Speech Detection / App

spk External mic

N /

El3. 4MERSEHLEAFE

5.1.3 VoiceSeeker

VoiceSeekerEEEHINESNIEE, BT ERMENSIE. ZRAHENLE NVoiceSeeker Light (VSL),
VoiceSeekera] LAHATLATRIE:

o IRIERE S REMNERN, HAREZEZERN (RRER) .

- ERMRERIEE, RUESSNESIRE (AEC) .

o ERUHAZEEXES, TTICEMERMEERE,

« BIEFRFIER (WEE8.11) .

VoiceSeeker@—MEFIAFE APINEERI, EEBMERZE, FHEARERRITE, RITAFENEE (NBLY
) , AFERJLAMERHafe libvoiceseekerlight@pSNELVSL, HAFEfNZVoiceSeekerERY, BEtRIBZER
ERIGEALSAIR., VoiceSeekerfIERAERIIT :

ANI4276 KRR SR A R, © 2024 NXP B, KEIRFFS.
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s INERKBNEE,

« M MpEssRHEE,

* FTBIREAIRAFZR/916000kHz,

- TEIRERIEI9s32_LE,

HIMEIREEF I HIETFE, AFEVIAENRIALSAIREH ARG, AFERTIXLTR, S8 EBIEES
EERY, STERVSLHE, EVSUARES, IBREEHUECRIWIEIE, SIUHT E a0, HVSLTEAEER
WIEfE, EREIEENBHENX, AFERFBEIESANREREO, EtNAEFELET.
XEXVSLIEAFER TEREEWE. A, HEFE—LEENRIFTERTIEFHITEE. N—FEH,
FEVSLItaitRY, SR4E—EEHE. B —YTENVIRML, XEUATENENEELNE. WREFHBLLEGA
BEEZHBEE (ONMERNMNRNSERES) |, WSMERheap sizefllscratch size, B—PBURTFESE
BEHENTERsizeButDelay, BEHEIRTREANEFIER., IREEZHNSE(ES, EEZRNEZESE
Nz, BEHMEZE,

PRI, TTLAERvs] configTEXREEVSL, ZTER— MEAR2PFIHITERNEA:

#+=2. vsl_configEEfTE

TR L

num_mics ERNHE

num_spks EeR (BEES) #E
framesize_out R IR KN
buffer_length_sec FREANE AR AR )
aec_filter_length_ms BOX/N

create_aec [ERAEC

create_doa [EFDOA (EiX751H)
mic_xyz_mm ERNZENEES

device_id LEAbFHAYIMX 8MERLMX 9BIFAID

BIRNZERSER, ENABESEESHERNIIHE. F=1MERER. VoiceSeekerERIAALE32MT
AUR, ZERPKIKEIAZSKRAEAERS, BRE—MEmTRE KA. X MEREERranesize_out
NHRE, BOAJ9200MEAR, BT VoiceSpothIfRE, XERMEIRNE. BT TRSREERNNGX.

BN, NREFERA—MEREEARERE (W0 "Hey NXP" ) , iBBLHEINEI=F. MNRMEERRE (10

"Alexa” ) , MTTRAVETLURE NN (XEEIAE) .

aec filter length msFREOKXN, EHKX, 8REKENEHMEK, BREREANE. BEHIFSE
150msZ|300msZ [l 2— N FERYIEE,

T"ELEFAHAECH L, REMAARARDIFSHAEC, EREGEERA, HEITVoice@nxp.comBXEHA1a9E
B\, AIGEE T REFIFRZERANE. SR JLUSEEIAT R (DOA) |, BEVAERT, fiZihias EZ2/AI1t
IhgE, ANRIEEILINEE.
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mic xyz mn@— AR, EXNNEEEERU=TEE (B, R B) . RRNERNZEEEIAZXAE
NE., RRAILEEHars, F—eEE+h— 1 E5mXE.

VSLEENEEER M FE LnfT, FREETITFaR T2t XRERE—ZENAE.

GRS, RE—SRUBFAVBUATIEERFERAWE. ZEEERRMFERE, LISSHRFERIMEE.
RETEN ST,

5.1.3.1 Config.ini

VoiceSeekerZBIEMRECERIF. 34 Acontfig.ini, fiIFunit tests/nxp-afe/HRP, EVIHE
{LidF2+, VoiceSeekerflVoiceSpotiEBNHARIMZ I F LRI TEFRKECE.

RIFIH T RIS EREIER.

®/3. XHSH
FER *xB izl IR
WWDectionDisable Int ZMVoiceSpot, EVITHIIEEEANIIHAE 0=}l
WakeWordEngine String | BFIGEREIAYS |2 VoiceSpotaVIT
DebugEnable Int VB EITXEEAERIN ., EREREIZFR, |08
RefSignalDelay Int HAPIAEESIERE, [0, sizeBuffDelay - 1]
micO Float 5% 1 ERXENFERRZENES (ZF) . |Float
micl Float 58 °AERNENRRZEES (28)) . |Float
mic2 Float 5F=AERNENFERRZENES (ZF)) . |Float
mic3 Float |NE5HEMNMERNENRRZENIES (2 |Float
) .
VoiceSpotModel File EffVoiceSpotFERAIERIN M, X2 String
VoiceSpotf=E;, VoiceSpotfEConfig.ini
S RRTERIBRIZ R EIIZ L,
VoiceSpotParams File BEISHE, X2VoiceSpotl=ER. String
VoiceSpotfEConfig. ini MAATFERIRRIRHES
iz,
VITLanguage String  |VITHREEGES BIAEVIT, THEENES
B8

VoiceSeekerfEALLIFAITERECE. WNRIZUFAFE, VoiceSeekerEIREEIAME. MBS ZU4HFIE
AEHER. WMREEXEFAFEFE, VoiceSeekerEFERIMIANFERIATIRE, EBHRARFTRIHSEIR.

ANI4276 KRR SR A R, © 2024 NXP B. KRS,
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5.1.4 VoiceSpot

5VoiceSeeker—#¥, VoiceSpot@— N, A TELEMFERESSIE, HEE (88

SignalProcessor VoiceSpot) HIZEHR, VoiceSpot@— MHAYfER, vJLlS5VoiceSeekerif{TiEM, LA
RRENEESESHNEMNEANRE. XHENTAVoiceSeekerflVoiceSpotaEiE L TIEHIRE.
VoiceSeekerft G X Er] FHEUERTA HIBAN, VoiceSpotEHIVoiceSeekerfE NEUEF EBFHIEERHE, XiF
VoiceSeekergiralLAZ X FiZi@E, HEE/THEMAREEILIEES,

fVoiceSeeker—#f, VoiceSpottl@— IR, WRE— N EHIERIEHIEIEN TIEREFH GBI ERISTHI.
XMEFFRAvoice ui_app, BEBAvoicespot, ZIEFRARFTFHEIRALSAIRSE. SHIRERMEN, ©
SVARVoiceSpotEVITHITIES B, TEM (WMRUMLEES) S=1RKHEEF, LUETLURERIRIZEIENSS
SIEFRIRSARIE. WRNARTLARIESIF (SHERIRE) .

Voice ui_appSVITEGER, ATFHREEDQNFIGSEN, HXAFHIal. EF—FMERT, VoiceSpot
W, VITEENEIREERRHSISE M VoiceSeeker, [FRVoiceSpotfg, voice ui appRIEH
VoiceSpot>kiZZILERE, GNRVoiceSpotaiEtiNEIEERR, NSBEPXEBLEVITHMIBENRNIES L,
EIGERIAES | ZEIREBEVIT, BRIBARCE XS, BwakeWordEngineTEIREHVITIIIEVoiceSpot,
fEizfTvoice ui_ appht, BIEfEE "-notify” IRERIBRBRNE]. WRIREHER, W5 |EEHBRE
=NRFERER. XEKRE, SEPXHHIREEEAT, VoiceSpotA BN, VITSBEAIGUZEAESHSHIID,
ZVoiceSpot#ZE AT, VIT{RASEICNE]IRERRAY A HiBA].

5.1.4.1 (=8

VoiceSpot{EA— M=% (ML) RESRIGNIRERS, 2RSS REREMMEAY)IZ, RIEEERIRR
hREAEIREIEE. B, NREBIBVoiceSpot SEMIRE—E(ER, BB Voice@nxp.comBxFRIKA],
VARGt T %9 B e N MR R0 | SR B F s AU BRASFORT A,

RS THEERERSHE, BREXEHITF /unit_tests/nxp-afeX#RH, LUEVoiceSpotEiELE!
el

6 TEIg

RENE T RRIIE,

6.1 FEHAES

AT BB ETR.

6.1.1 ¥$Fi.MX 8M Plus

VoiceSeekerflVoiceSpot HRIHEEHILMX ArmV8-AQMEEESTHF, Ni.MX 8M PlusFli.MX 8M MINI, H37#F
ArmV8.2Z8Kg, §NiMX93, iMX 8M Plus EVKEM (LAREMEN) SSLATAT I VoiceSeekerflVoiceSpot
IR :
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EEBRES
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#F=4. WHhVoiceSeekerfllVoiceSpothilnE

e =4 588

1 i.MX 8M Plus EVK#R BEESEI.MX 8M PlusiT{EtR.,

1 AR USB-Type C 45-WHLHEHER, 3#F5 V/3 A, 9V/3 A, 15V/3 A,
20V/2.25 A,

1 Type-CALNItype-ARNLEIRA | BHEIF, FAUSB 3.0815E.

1 Type-AkXImicro-BAKERSE | BARNF, FAUSB 2.0, BFUARTHEIL,

EEEHTHE:

#=5. HfthEt

HE =4 588

1 8MIC-RPI-MX8 BEEEeENIR. AJ7Ehttps://www.nxp.com.cn/part/8MIC-RPI-MX8# [3k15.

1 it — NN RA3.5-mMmME SR LIEREAIIF A 2L,

1 3.5-mm#iEs EREEVKAIZ A 2893, 5-mm B STIEREL

6.2 i HWE
KBNE T M VoiceSeekerflVoiceSpot ENENIRE. SMIREREEAR, EEZEVERE.

ANI4276 KRR SR A R, © 2024 NXP B, KEIRFFS.
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E4. ERigE

1. XF8MIC-RPI-IMXSEBERHR :
a. EEBIEIRELREEIEVKRIEXP cN L, FRES MRS SEVK ERYSRSHEITEL.,
b. @3 TR EIRAVERS T AREUERIEIRNERS. NRKRE, SBEREBN, WHAXSERGFSIRE.
c. kfiimic seL, EONRIELTFERTE.
2. ¥4F8M Plus:
o. BEIEFL AR EREEIEVKIIIZ AR,
b. EEBIE,
c. BEREIELERZEIPC,

6.3 IR
AT5NB T VoiceSeekerflVoiceSpot ATEEHIFR A HLt. R4,

AN14276 AR EERIZ AR R RS PNLR. © 2024 NXP B.V. i,
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6.3.1 TS

i.MXfJVoice SeekerflVoiceSpot

HETEHIBSPAR A IMM_04.09.00_2405_1f6.6. 23T Bk A. Eara0EEaI LM

https://www.nxp.com.cn/design/design-center/software/embedded-software/i-mx-

software/embedded-linux-for-i-mx-applications-processors:IMXLINUX F&;,

SRGEE TR, TLURR (IMX LinuxBFiER) (SEIMXLUG) FRISEHITRE.
RRNE SR HAIS IR EIER.

6. HFIIRENIER

i s L

libvoiceseekerlight.so [usr/lib/nxp-afe/ VoiceSeekerfldgs. 1=1TATHAFENNE.,
afe [unit_tests/nxp-afe/ AFE #4744,

voice_ui_app [unit_tests/nxp-afe/ FRFER.

asound.conf_imx8mp | /unit_tests/nxp-afe/ ALSAFRE {4,

Confing.ini [unit_tests/nxp-afe/ VoiceSeekerfVoiceSpotHIELE X {4+,
HeyNXP_1_params.bin | /unit_tests/nxp-afe/ BERIRERSE,
HeyNXP_en-US_lbin [unit_tests/nxp-afe/ BE RIREREEE,

snd-aloop

/lib/modules/<bs_version>/kernel/sound/d

rivers

BT EALSAR IR EIREHIIKNEST.

7 BHRE

RENETHRHHRE.

7.1 $38MIC-RPI-MXSEIEIRiEIZIZSH
$BLinux BSPRESRIEVKIIBFMFEN TG, BalREIRFEU-Boot&in(=1E,

RATEEAIAT SoRtRIE. ZU-BootisHl&ERER, MAUTHS:

EEIRET,

fEU-BootiE g

u-boot=> editenv fdtfile
edit: imx8mp-evk-<revision>-8mic-revE.dtb

u-boot=> saveenv
u-boot=> boot

R B IR E AR -

*7. i2EW

REH F¥5A9i.MX 8MP EVKARZA
Imx8mp-evk-revb4-8mic-revE.dtb B3. B4
Imx8mp-evk-revA3-8mic-revE.dtb A3, B, BI
Imx8mp-evk.dtb A28 R RRA

AN14276

AR AR R AR SR RIIAR,

© 2024 NXP B.V. i,
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7.2 ZRRKIREIER
BAMER T, RETRIMEIFALSARTRERIIRIER. Eit, BEERAUTHOFHRE:

S modprobe snd-aloop

7.3 4migVoiceSeekerfJALSA asoundiitE
UTGSLBEALSAERISENERSE, LMESVoiceSeekerlIFETIE, FAHREFEEREBNED.

$ cd /unit tests/nxp-afe/
S mv /etc/asound.conf{, .back}
$ cp asound.conf imx8mp /etc/asound.conf

WEREVKRRAIB3EB4, H84asound. conf imx8mp revb43{4¥,
8 EHIusLii=Egr

RENETIMERGERE, LARMHERTTZ.

8.1 ME|IER

m NE" WOFTA, AFEBINEEXES (BRESINESESHRE) PEMRERIESRIUTAEC (Bignd
VoiceSeekerf) . BR, BHTEENZEREEIZRNARREITRFERE, MARFES T ESHIE
BESHENTREENESE—LER, FItEHNEX MR TLMRIFAIEEIFEEE.

ENEERZR, FEIEUATILR:

REQEAE, XERMRE, MRZCNIAERZENEERELN, UEEEHRE.

j—

2. BRNERERAESERAR, AXENEZ ANEREEE—EIMMERFSEER.
3. WHEMATLANETER, fltn, —MU5ERERL/R (Eff) HrssiEeNBEZ B3 KEX.

AJLAERMATLAB,  PythonB{HIE M EBIZINEERIEFRNES.
4. AXRAT—MEENNGE, EREEENARER, ZNARFRIT OISR R RZ BRI AS.
ENEIER, FEFEBAFBHITHARE., AHARTIRET, AFEER=ANEM: RN + IR, (UBHR
MUXBERIAL (AECHER, ARERATRE) . XEXHEHTNEIEE,

EFABTODO . md A INISITIEFZ I, WRER VoiceSeekerfilE. EEEAEIRINEE, FHIEEREMIR
BA0, XeJLUBIdE X config. ini AFEFR, WTRRAR:

$ vi Config.ini

ANI4276 KRR SR A R, © 2024 NXP B, BRITFFS.
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®&BDebugEnablefllRefSignalbDelayBHANE. RETHETLAKADebugEnable® s, BATAXER,
RIFFRIRE.

DebugEnable = 1
RefSignalDelay = O

REUGFHRE VI,

ffEfvoiceseekerFER/nlvoice ui_ appflAFE, WITODO.mdX/4FiR, FIRAFEFdvoice ui app#PEERIE
7. MREF—NFKET, Tee2SHEIMTA.

$ ./voice ui app &

HigilFvoice ui appBRIEHIIAK, BEEHE. WRvoice ui appdJENTHBRIVITEES, UFESR
voice ui_ applEff#liALVoiceSpotFOVIT,

$ ./afe libvoiceseekerlight &

BEREAES, EAGST. EMgst-launch-1. 0L EIE—IR/NIE. ZBSER—MEBTRE, X
EENEEEREENES. BHEM LREE.

S gst-launch-1.0 audiotestsrc wave=8 ! alsasink

R R LA EEE S,
BXEACSTIRHINES(ER, 1B5ia{Tyst-inspect-1.08%,

$ gst-inspect-1.0 audiotestsrc #As an example

BEUREER, RCtrl + CIELERTE, FERIEAFEMvoice ui_app.

S pkill afe
$ pkill voice ui app

ER=AEINAERFHALT / top/ BRF:

$ 1s -1h /tmp/*.wav

-rw-r--r-- 1 root root 8.4M Mar 5 07:31 mic_in delay SO El.wav
-rw-r--r-- 1 root root 2.1M Mar 5 07:31 mic:out_SO_El.wav
-rw-r—-r—-- 1 root root 4.2M Mar 5 07:31 ref in delay SO0 El.wav

*mic_in_delay S0_El.wavXHEESNGESEBHHESMICEERIHFHNESES (BHIIES) (@R
=5) .

* mic_out_SO0_El.wavMHBEENAECEZXERBHES (EARMF, BEBERTAZ, BARRENES) .

* ref_in_delay SO0_El.wavMHBEEBRFRFINFEBERR (BEE) (TEEES) .

Hep:

* _S0_ (Start minute): FHARHIRIDTPEL

* E1l_ (End minute): {SIEREAIDTPEL

ANI4276 KRR SR A R, © 2024 NXP B, BRITFFS.
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FABRT, ERIER—XI0H (0-1. 2-3. 4-5%F) , EFERENATH, BEHRMINUTE INTERVAL WAV _FILE
FEE% (fIF<root dir>/voiceseeker/src/SignalProcessor VoiceSeekerLight.h) . flal, &
W7 NHHICRIIB DT, BRIZREN I,
HRFEEmic_in_delay S0_El.wavMlref in_delay S0_El.wavX{HERTUEIER, SXMANSHFSHIZEIEN
(M scpaEfhFE) . AAudacity¥JTHEHP—IE, FHEB—NERSUHEREIR—AudacityBE O,

& refin delay SO E1
Ele Edit Seect View Trapspot Jacks Generate Effest Analyze Tooks Help

[T+l aalagl an - o L A4z disiz 5o | AL 44 dsd2 s 0 deisiz s (]

n < » ]
> b H 2% wow s} Audio Setup | | Share Audio

0 0 2 w 50 m 0 0 s mo  mo  mo  me om0 w0 w0 wo

ref_in_delay_SO_E1

ref_in_delay

—
X mic_n_celayw| mic_in_delay_S0_E1 1
0

| mic_in_delay (channel 0)

El5. Audacity®&O

NTEFWEELRE, BRTUTEER, LUBINE=XIBMARISE:

. ERONERXIEE.

2. %% "Effect -> Volume and Compression -> Amplify” ( "S8R->{KF3F0ELs->K" )
3. HEI—MEHEO., @ik "Ars)" EFRERAES, IMEEEHERIRER.

conyw. ref_in_celay_SO_E1

X|me_n_demyy. (mic_in_dslay_S0_E1 1
oe 1

El6. HEiH
NTHRERITFIIBE, BHASEEEYE—NEENFGESD, HEESELREHAEZRNEEFRRINNE
ZBRFTBHEAR,

AN14276 AR EERIZ AR R RS PNLR. © 2024 NXP B.V. i,
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El7. ERREE

FEIRA AR RIS RN A BASENE. VoiceSeeker (ERIFARRMAGER, SMIRIERER RITLIFARRALHIT
RHENTAE. fEAudacitysh, REIATRFFFIEIU=ESN "FRMKERE" . AREBEIESTERTSD
EZ

@ ref_in_delay_50_E1
Eie Ed'tsdct)(zw'!v povt1ksGummEﬂedAnlyz Tooks Help

i [ | v A Q5 44s42 5 30 2aiaiz 50| iy s 4s42 360 34 taia
'J’[‘ ' L@ ‘I;]jl\%&,i—lil m::)sm-p Sh.:Anéo|——L D +{

83565 8570 8575 n' 8585 8590 8595 8500 8605

EI8. (SSIER
FERAX N FEIRERefSignalDelay,

8.2 BERAkRAZ
KTNEE T VoiceSeeker5VoiceSpotiE & s FIRTHIIR R AT BERITERE,
R RIS B R L B MR E SN —3 o188, VoiceSeeker i@ NG EE IR (SE PRI SR AL TN EE.

AN14276 ANHPRT SRR EERRSPIAR. © 2024 NXP BV. kA,
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BEERAEE, MRIRER, FNVITREIESSS, FJLIGHEEBILIEE,
TBHRIIBRIGES S, LAERSRFTROWA VI,

$ rm -v /tmp/*.wav

fEfvoice ui_ app/asaiVoiceSpotfIVIT, FH{ERIAFERIZ{TVoiceSeeker,

$ ./voice ui app &
$ ./afe libvoiceseekerlight &

{(EFRCSTIEMAS.

S gst-launch-1.0 audiotestsrc wave=0 ! alsasink

HIREREFIES A<, fIa0 "Hey NXP! Mute” ( "IR, BER! #8" ) . SEUDH, ASES. R
MEEw<HLAEK,
1 "Ctrl + C" {ZLLCSTHELLIATE, 5ZaI—H.

$ pkill voice ui app
$ pkill afe

—~

PORFBEAURF M Amic_in delay SO0 El.wavillmic out S0 El.wav, fESE—PXHEF, ESFITEFREG
BAESE®, MEFEINET, ESFRERGEBE TaIME.
B HEFIFIEN, FJHnic out s0 El.wavXid, ABREHB— NG,

mic in mic out

El9. mic_in_delay_s0_El.wavilmic_out_SO0_ElL.wav

EEFEEEF N ENA—EE S, RS, JUEEIRRAAAERTERKEHES, EalE
IEEITERS.

B—MLREMGIER, RENEELMRY "solo” ( "MEF" ) &, THRSEAMENENEM. NER
NERETEER, EEmERGRASSRP. WL, RAZEREERNEL. AT, SEEeXEH
HiEn, EEUFEREE RN RAERS.

8.3 HNRSE(ES
ATNE T AERERIR BRI M S T08E.
HEMRR—MELRE, RREREEESEAGHEHRAFHRESEES, MEIOFT:

ANI4276 KRR SR A R, © 2024 NXP B, BRITFFS.
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external prloop

external

ALSA

spk pwloop micfilaudio

Drivers

Eo. EihgS

8.3.1 asound.conf

ZNHIThEE, BELATREHRINE]/ etc/asound. con X, HERNZEALSARBISHIERUR, ALSARS
SN NZESRHAEAFERMEREUE. ZNARFUABANRINREZIMIEEBIRSE, (BNRIMNIREERAREF
BT plug:nixiRE, NWAINBEFRRZERRT.

(EFIEERYYRIBES T FFasound. con e 34, HEZSGFIRINLATT:

pcm.external {
type plug
slave.pcm "stereo2quad"

}

pcm.stereo2quad {
type route
slave.pcm "loopNspk"

ttable.0.0

ttable.1.1 1
ttable.0.2 1
ttable.1.3 1

}

pcm.loopNspk {
type multi
slaves.a.pcm "spk"
slaves.a.channels 2
slaves.b.pcm "pwloop"
slaves.b.channels 2
bindings.0 { slave a; channel
bindings.l { slave a; channel
bindings.2 { slave b; channel
bindings.3 { slave b; channel

el e
—— e o

r
r
’
’

}

REHFHRE.

LFERRELIET=1RE, F—NRE (external) BMPHIFE MR, NAEFLASZEN. ERAR
Frsl/ RIS, BT MRE (stereo2quad) SEHlBE. B=RE (loopNspk) BEELD
7. WREAREANRIMAENER. — M BATHER, 3—TBETHIFSAAFERARERIRE.

ANI4276 KRR SR A R, © 2024 NXP B, BRITFFS.
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ERXEIREMNERIARBNXEITET, ALSAEEENLGIE. ST THON, EaSBiaAmREAFERIT
ZRFFTIR BT,

$ gst-launch-1.0 audiotestsrc wave=0 ! alsasink device=external

8.3.2 iafTifitzE

RN BINTBI TR,

8.3.2.1 voice_UI

voice ui_appHIE{TARNEZAINER, FHREBEHTEL,

$ ./voice ui app &

8.3.2.2 AFE

SRRV I TAFEIRE IR, WMRIRTA, EthES, REENEMEMIZITHBMRE, AFERMERERE
. FEATGIR, prioopBW A RERINSEESHBINRE. AN, BISURERNS IS TZERA
BERTERIR, RAEFRRECHAS— N AEFRGA. AFERREAILIRE, LUBRE{Th IR,
BXLERBI LA T < 5ok :

$ ./afe libvoiceseekerlight prloop &

LAFEEEZFTH T EASEHIRINREN, PUTRBNAERER:

$ gst-launch-1.0 audiotestsrc wave=0 ! alsasink device=external

JHPREILZNARER. $Gref in delay s0_El.wavMHEHIZIEMN, FEERAudacityFTFHFELARGIES 4
Az, I, #iThexdumpBl/E# T,

8.4 FHAEC

ABNB T A S FAECHIE R FHIiEVoiceSeeker, 33 VoiceSpotiiABAT EERIANTTE,
HVoiceSeeker AECEEIFHAERATIBIRMEAFERIGNEIE S HEHTIIMISLIERF, VoiceSeeker
AECRHR{H25dBEI30dBIISE (S S,

8.4.1 FKEVE

BEAAZFEEBR (AEC) |, iBEEdvoice@nxp.comBx R B HESZHEIRALAF K VoiceSeeker

IEEEASARTERASFERHA— IR, KUTFimx-voiceuifFfERETHIvoiceseeker/plat forms 4R
PRI ER, FRENT MkfE, BHRZREIRRBHHENRIE _HHIX .

ANI4276 KRR SR A R, © 2024 NXP B, BRITFFS.
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8.4.2 RFE
MGitHULTEEFFAEE :

$ git clone https://github.com/nxp-imx/imx-voiceui.git

b2 b

S cd imx-voiceuil
$ git switch MM _04.09.00 2405 16.6.y

FAB&VoiceSeekerTB iR ARIFI X {4 EEHvoiceseeker/platforms/iMX8M CortexA53{4k:

$ cp —r ../iMX8M CortexA53/* ./voiceseeker/platforms/iMX8M CortexA53

8.4.3 FRi¥FF

readme.md X HEMH T HEBRAECHIER MRIFERIRE, A, NEImREALCKEERS, FEEMEERR
R FREIRAIRE D,

S export AEC=1
S make

s E—2E, NMEmFEFERFIELUTER:

Building with AEC

MEESYEHireleaseXHE, ZXEFEFEEvoice ui app HHIHF1ibvoiceseekerlight.so0.2.0,
AR B AT EEEEBIR EASE, FAXLEXHRER,

8.4.4 HIBIREPE
ARG, BE—EIEFEERNTHSISER VoiceSeeker, {BRIFBSIXFN IS4,

$ scp release/libvoiceseekerlight.so.2.0 root@<BOARD IP>:/usr/lib/nxp-afe/
$ scp release/voice ui app root@<BOARD IP>:/unit tests/nxp-afe/

TR LER BirBEIR LS, STXEXHIARIEERRIEETIE.

ZVoiceSeeker{lliathy, BELEME— I RENRS, SHEERNAEEN. HZS5F, B— 18 Hcreate aec
HEME, HBAECSRER, ZEMREAS 1" |, KER, BH 0" .,

8.5 (BINIEIEFET

HFRANEIASR, BE—EHHSRESTENE. BXAEMERT, H2H (KHEESUHET)
(3Z#5AN13957)

ANI4276 KRR SR A R, © 2024 NXP B, BRITFFS.
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9 Bt

9.1 {FFREE;HESWPDMFIAFE

ABNMB TS BEEHSWPDM ALSAKREMEIES RFEP.

9.1.1 EEi#HSWPDM

REiHESWPDMEEMIMX 8MMAIMX 8MNAMERRAIRRIRTTEE, XEAMERR A BB SRS TRRIS2(UEE
DR, BIBULALSATRERIIZIRES, SRS T IMEFMESwrVERME, MASREBINCPUSLE.

SWPDMIF{4HEFCICER EiREk B Z X AIPDMERS IR N I S S IR B AT ERIPCMIER,

9.1.2 J§SWPDM;FNZIVoiceSeekeriiiE

ABNE THESWPDMEERLEIVoiceSeekerRIZATRAILER. RESBM PlusAFEZEY, (BESZIGEHHRS,
HESEIFATEBE®KEIR (8M Plus. 8MMaE8MN) #BEiEEAY.

9.1.2.1 {EFHSWPDM

BEHASWPDMIEH, IBE2EBARIENF, EFNE T IHFBMUARISFESAFE voice ui apptBERAIEE.

9.2 £RKHES

ABNB T AAGREE e XEITRER AR, LAPCEC8MIC-RPI-MX8EREE IR EAIZ X LIETRAR. XFhsiAta]
DIRTFHIEMZZX LA,

9.2.1 ERNHL
8MiC-RPI-MX8EBEEIRBE 8N ERNX, HREMORI7, FENUEWNENFR.

ANI4276 KRR SR A R, © 2024 NXP B, KEIRFFS.
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Bn. £5xR

EEEERT XA ERIGIRAEC, XEAEWNEN2R R, LG+, EBRAERXFOFRNERN, B

E2. ERRAHERE

B fEAttableER /etc/asound. conf X, AILUGENZRXIEREIRHSMANETIREE:

pcm.mic

{ type

route

slave.pcm “hw:micfilauio, 0”
slave.channels 8

AN14276

RIFESEiC

AR AR R AR SR RIIAR,

$51.0iF—202456524H
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ttable.
ttable.
ttable.
ttable.
ttable.
ttable.
ttable.

g0 Wl
g0 Wl
e e

}

ttable/BHERILUSYIEZR m N EFTERINTASMRBE, W FR:

ERBARERIESAttable.a B 1, Hep:
s AR SR ERIBERS.

* BREIEIR EAIIRE R NERS .

* IRTEXATEE,

flgn, ttable.3.6 I&EEAILUSREZ=NOHEMESERRIEES.

9.2.2 ERM(UEFE
AFEfEfconfig. ini XHZEZ T XAVHERT YR,
config.ini XM THRE. IUTRBERER 7 HBENETXAREE

micO = 0.00, 0.00, 0.00
micl = 36.00, 0.00, 0.00
mic2 = -18.00, 30.75, 0.00

mic3= -18.00, -30.75, 0.00

mic4 = 18.00, -30.75, 0.00
micb = -36.00, 0.00, 0.00
mic6 = 18.00, 30.75, 0.00
mic7 = -18.00, 0.00, 0.00

nicxZEFHNHFRIESMATHENZRNEE, MAEYMEZRXNERS. NREREVIEEZ X AR,
BREHEERZE lasound. confXHP—NEE (LUBESHA) -

ttable.5.3 1

frconfig. ini XHPRBMTRENFE—EE (BED) -

micb5 = -35.0, 18.0, 0.0

AFRISET

micX = x-coordinate, y-coordinate, z-coordinate

MR K ABRMNE, AEENT—MEER. RTRIMUERTLEESMNE, MINESTX L, BER LAY
R, BEEAULERBRIMIEMIE.

ATEN, TUERE—NERXEARR, BEAIRREN O, 0,0, FE FEME=NE TRRAILIR,

ANI4276 KRR SR A R, © 2024 NXP B, BRITFFS.
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9.2.3 5 XHFIREI

WRAIBTRTER—AEENERN (REBHAIBL) EE. WRFIRNEREKEERNXG. 5. Mo HIER
Zh@iEo. 1. 2703,

En3. ERNESIIEGRR, BirgEIEeRETR
BB NEZEIBREE, BEasound. confXEHRFERL  FttablefitE:

pcm.mic

{ type

route

slave.pcm “"hw:micfilaudio, 0”
slave.channels 8

ttable.0.6 1

ttable.1.5 1
ttable.2.3 1
ttable.3.1 1

}
FHRBEEX XX MR, B Econfig. ini AP FERAUTEE:

micO = 0.0, 0.0, 0.0
micl = 18.0, 30.0, 0.0
mic2 = -35.0, 0.0, 0.0
mic3 = 18.0, -30.0, 0.0

FEARGIG, BE0 LAEER NG FRR, 3 MNBEIUBEIZZRNARRETNE, BI48RT
PO MEERIZ= Te XS AR AT,

AN14276 ANHPRT SRR EERRSPIAR. © 2024 NXP B.V. i,
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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.
i.MX — is a trademark of NXP B.V.
MATLAB — is a registered trademark of The MathWorks, Inc.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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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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