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1 748

BERNERAMCUR— M EENLEITETYS, SREEENED. I7TH—PRRMX RTRFIMCUEREFS

FEMEEN, ARBZEICNET— MEiLMX RTI060F0i.MX RTI70_L{FRAEXHHEZ MEHITES ARG URI A,

1. HRGHRME T —FPRAEMMEEIIShuffleNet-V2URTRER A RIGIIER, SArmFEE ENASEIE
KIEEHELL, HZEMARDEREER, RRHAREFEENFRIENMA.

2. FrtapiEEyEdelQ Glow TRERABRX S, XFi.MX RTI060F0i.MX RTII7089Arm Cortex-M7@H#%
ki, AJLSEESNMEHRORFEN SR, BEH—SHNLRSH, BRT7TEARENERT, BinFE
ERNENEE. NESAUKRIERE,

3. IRET—METHRIZFISENURESEL (UITA) RARE, SEITEERRMEFSEFENEZ ARG
RIRFGER. B, BELTLIIRERM, ENERSsELSERM, TeFRFE LNUREERER
FHIE,

IR AR BRI N B R EWT

s RETNRERNARGUER, IWEELRAT —MEME R EL R AR IFAIHRE N,

o B[HETIHEMSBISCI SN, EREIERUEHES L FEHeIQ Glow TEBXISRIGMIER G/ BFR3Y.

s BEHT— P ETHIEHRMNEERERANARIE, 7£iMX RTIO60EVKHI.MX RTIN70EVK_EAZEE T 2 ARG
TR,

& Rig%
Aig L
ML MeEFS
CNN LT ML
MAC RFRBERA
RAM BEHFE 7 fiERS
NMS R (B

2 2\ RGNREERILE

Z ARIGNTEEN B ANZEENBMSTRIEEEENER. HREH, RESTREHEML (CNN) EixXL
Bir@lESHEEEEERNERE. Eit, WRIEHTIFSEFCONNIAERES BineNnttee, SiE
Yolol2l, ResNetll, ssDME, BTHIMBEZI, HEEXEHE—NEENERAEENTFINEISEIIN A,
Eit, BHTIFSEERCNN, dXception, MobileNetlefishuffleNet!sl, AiEE-BEZ BN FE. H
&, ShuffleNet-V2E2MH—MEIFHNRERISEERLEL, I, BIArmFEE LHEIE, ShuffleNet-V2£9
WNFEFEA (MAC) BEfR. FEit, EAMAS, RAShuffleNet-V2ZE1a3Ki)IIZ2 ARG,
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2.1 EHShuffleNet- V2B RILE

ATEH— P ARGUREERNEZIRE, NG T SBREME, ERAT ShuffleNet-V22E15LA
SMRE-BEZBNTE. ShuffleNet@—FPRIHAINELEEN, iZRATFNSEHmRE,

ElFrraERshuffleNet-V2i)||Ex891& B hpgtgRsR, Hep, Block-1#{1Block-2t45Y T #E MERIEELEH,
AT MNEE, BT EENESTMESHoEY, XA EBTRIMAC, BiIfRit, Block-18E1F
TFEERNA/N, FHUREERNESR. B, SINTBERERERE, ULNARBEEEZBRERRHRAF
REERIEL, Block-25|\T—fEA "BERS" NEREER, BHIDARM K. —IMOURFAE,
ERBDDZ, MB—ITHOXUSHRRESES.

Conv 1x1

Conv 1x1
DWConv 3x3
(stride=2)
DWConv 3x3

(stride=2) DWConv 3x3

BN RelLU Conv 1x1 Conv 1x1

BN ReLU BN ReLU

Concat

Channel Shuffle Channel Shuffle

(a) Block -1 (b) Block -2
EN. shuffleNet-V2 A RISMIERIRYEELEN

RiE, BIRERHEAXREIHHES*5HTERIINceptionfEtath, WNE24RIBlock-3fR. BEEES AR
FISUFHAVEFAE, MAIERMENSLBEBEN ARRERNNSEN, &, FRATE3MD ANk, mE?2
PRIBlock-4f7~, EfFmAsoftmaxgliEERNSE— MO XAERNERE. Foo>AEmHRHBIENRISRE
Mix. RIS, mHREsoftmaxgliEENRE— MO XXAFMNRE. FUNAS, RE— MR, BAK, Btk
[E—9 > SEhr EANEEER.
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DWConv 5x5 DWConv 5x5

DWConv 5x5

DWConv 5x5

BN RelLU

DWConv 5x5 BN RelU

DWConv 5x5

DWConv 5x5

Conv 1x1 Conv 1x1

DWConv 5x5 Sigmoid Softmax

BN RelLU

Conv 1x1

«»

(a) Block - 3 (b) Block - 4

E2. shuffleNet-V2 A RISMIEBIRYIEIER

BrERR R EHE, LIRS ARIENEE., R2ETEIMNSBHEHE. BHis, ERENARIENEES,

BNRNBEMEESAIREN92/0320, RiFTLINI6RIBELL. X2EARTI70EVKELRTIOB0EVK ERYERESL
BRI tERR16 A, Blitt, BELFIARGNRIBAZ BNTEIEASHIILER.

+F2. TERERHNARSIIREREIAIE

sl = ftHAd ZLAK SR === WtiEE
0 Image 192%320 - - - 3
Convl 96%160 3%3 2 1 24
] MaxPool 48%80 3x3 2
) Block-1 24%40 3X3FA1X1 2 1 48
Block-2 24%40 3X3FO1X1 1 3 48
Block-1 12X20 3X3FO1X1 2 1 96
3 Block-2 12X%20 3X3FA1X1 1 7 96
Block-1 6X10 3X3FO1X1 2 1 192
4 Block-1 6%10 3X3FO1X1 2 1 192
Concat 12%X20 - - - 336
> Conv2 12%X20 1X1 1 1 96
6 Block-3 12%20 5X5F01X1 1 1 96
7 Block-4 12%X20 5X5F01X1 1 1 6

AN A RIGNIZEMLEF , SAEEAYMHANA12x20, STTFRBAIMADTER (192x320) , {RIFEIGHITR
HER, 5, FaMEnsLaHEeMNEE. HY, S EENRE—MBES IHRHENSRINEEENZES.
BEEEMERERATENAIMNES, WNESHR. BEitdMNBED IR TR OMERIXBIFIYAR, LUIRIIR
NEENSE. AF, BEeMHBERNEERINEBERNSYNANRIEE, NESHR. &E, FIAIFRXE
1l (NMS) SRESSHERIGERTHE, LISENEINLE

AR B ERIIR AR ERIBAR, © 2023 NXP B.V. KA,
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er X-coordinate

Final boxes

Candidate boxes

ShuffelNet-v2

E3. FHAshuffleNet-V2iI A RIS B2 IELERRE

2.2 #HEMERITLIES RLE

PTEHIfREZ M 4B EEFBCOCOFIPASCAL-VOCIX AT £ Bl T8RS TG, XEMEEHRRS
YR, BRMNARAFTE "AR" X— K5, ExNAPARGN=RR TG, Eit, =BT — 1 FtEnee
FEFSARBXRATE, MABNEMNSREBSEMAER.

AT IHEIGEBIRIMERE, ScriptsS SR M T — M ESEGNIRAI— N aiSARIN, MR &R
BEE—NELALSREZR, APMIEITER. S EQEEREGHEREEIRE 2 Rist i Tkt
., EARENARENESTS, EGAITIE TR

Inputz]m/255 @)

BREER, ERERGEREEZEREZE, DAKEIF—HEI0MNZE., B—EREEEEENELE. BTz
ARG NS LATHN A EBCIRANRESIE, FIEIRESR Yolos i ARz sLL[2], MESFR, SN
HMEPRRERESEEEITEATT:

me;j = wx confi denceu +(1-w) x categor Vi )

HZENX2H, confidence; ;FTRNESFE—MBENEATHBFINE. category, ;FRRESHHRE—EE
AISEIFTFISEFIRNE. o < 13R7RconfidencelBBAIINE, BEEMMETHNRELRSEEENREN
Bmc;;, AILATSEEXNRANREE, AT, TEHERAPOMRIIT:

; 2

CXf,j= i+ [(1+exp[-2xxoffsetijn - 1) /Outpu{,’_w -
; 2

C-yi,j =]t [ [1+CXD(—2><y70ffsefi ]] - 1) /OUtput_h "

BRS, £ HRERBRY RIS EMEEL FATR:

ANI3924 AR EE RIS A EREFANLAR, © 2023 NXP B.V. [,
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https://cocodataset.org/
http://host.robots.ox.ac.uk/pascal/VOC/
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h; ;= sigmoid ( sh; ;) (5)

w; ; = sigmoid ( sw;;) (6)

2.3 HiZrI1ERE

BT EENARIGUERLAR I E/RANE, ATLRE— L SEGRFEHERER, MNE4FTR. BRBT
RENGEMEP ARNESEFMEVIFRITUER, XLERIER T2 BRI R A TR TIRER
AIRAIARKGN. 5, ZNAPEE—MUBTIREA, TLULAFEE EEARIEZARGIZEAMEEE.

person: 0,996

E4. ARSI EMERE

3 (HFHGlow NNiH{TelQifEIE

ATEIMX RTERMCU LEHE— MAERE, BEiHelQ MURAARMERETRIFEMIMNIE, MGlow,
TensorFlow Lite MicroakDeepViewRT, fELNFH, ZHRHMERAGIowH TIRAIMIF, SRIGHEMNEHELEBR
X, FH—SREEREERIMCU L,

3.1 {EFGIow NN {TEAFNRIFE

GlowBEtBEINGZIR S Lt T MSREINIHETE. EEACIowRmIFIZEE, BEFEM MM ERIGEREERNBIR
Xt TEFE—IHER, ClowitasEREERRESIRIIREHTEN SN, A THEBAFPENRENNBIRX
4, ZRFARFRME T onnx 8T LAYZE AR D HFE 192X 32009132 EHGAIRERHE, XELERZEMWIDER
FACEEREAERRY. AP ALAESERLL N anS4Emym/sf4:

ANI3924 AR EE RIS A EREFANLAR, © 2023 NXP B.V. [,
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https://www.nxp.com.cn/design/software/development-software/eiq-ml-development-environment:EIQ
https://www.nxp.com.cn/design/software/development-software/eiq-ml-development-environment/eiq-inference-with-glow-nn:eIQ-Glow
https://www.nxp.com.cn/design/software/development-software/eiq-ml-development-environment/eiq-inference-with-tensorflow-lite-micro:EIQ-TFLITE-MICRO
https://www.nxp.com.cn/design/software/development-software/eiq-ml-development-environment/eiq-inference-with-deepviewrt:EIQ-INFERENCE-DEEPVIEWRT
https://www.nxp.com.cn/design/software/development-software/eiq-ml-development-environment/eiq-inference-with-glow-nn:eIQ-Glow
https://www.nxp.com.cn/design/software/development-software/eiq-ml-development-environment/eiq-inference-with-glow-nn:eIQ-Glow
http://shuoyang1213.me/WIDERFACE/
http://shuoyang1213.me/WIDERFACE/
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image-classifier.exe -input-image-dir=Data/Calibration -image-mode=0tol -image-
layout=NCHW -image-channel-order=BGR -model=Model/Onnx/dperson shufflenetv2.onnx
-model-input-name=input.l -dump-profile=Model/Glow/dperson shufflenetv2.yml

BXGloWRENESEBIEE, 5518 (elQ Glow Ahead of TimeBFERI) (EIQGLOWAOTUG) .
SHTymbsUE, MALUEANEZNE, FBERNEIREGINsERFI TN, FEHNES, Eh\"‘*EArm
Cortex-M73#%, ELt, BILAEIREloat32/8ERiEmMKINt8 bundlesRAER —HFIB =34 (bundle) , MM
SRR E BRI AR ERS Cortex-M789328F, ALk, FERLATHSLEMS8 bundle,

model-compiler.exe -model=Model/Onnx/dperson shufflenetv2.onnx -model-
input=input.1l, float, [1,3,192,320] -emit-bundle=Model/Glow/int8 bundle -
backend=CPU -target=arm -mcpu=cortex-m7 -float-abi=hard -load-profile=Model/
Glow/dperson shufflenetv2.yml -quantization-schema=symmetric with power2 scale -
quantization-precision-bias=Int8

B— M bundlefY4RIFIETUEFFIArm CMSIS-NNEE, BT TS KIRHIERE.

model-compiler.exe -model=Model/Onnx/dperson shufflenetv2.onnx -model-
input=input.1l, float, [1,3,192,320] -emit-bundle=Model/Glow/int8 cmsis bundle -
backend=CPU -target=arm -mcpu=cortex-m7 -float-abi=hard -load-profile=Model/
Glow/dperson shufflenetv2.yml -quantization-schema=symmetric with power2 scale -
quantization-precision-bias=Int8 -use-cmsis - - -

MAE. MGlowfwiEEaTEHF St glow bundle, #E-emit-bundlefgERIBRPEMANG. FEANEER
h, XANHEREI:

« dperson_shufflenetv2.h——bundlesL32{4 (API) .

« dperson_shufflenetv2.o——bundle B# X4 (code) .

« dperson_shufflenetv2.weights.bin—— —# & LANREINE,

« dperson_shufflenetv2.weights—— XA IC X ASARIEEITE.

dperson_shufflenetv2.hX {48 & KN7F S BERFIHIZREIAPI, dperson_shufflenetv2.0X (42— NBir
X, EhEaLIERRmENERAR, BE, BN TFEESHERNRELRN,

3.2 RFELAMERS T

FELN AT, ATRRIARENER R TIrRATREESER S HAVR BRI, W=RSFm. ARATER, Glow
FESHERE. Eit, BAClowAERRIEMREETFENARFA/IMEbUndlesk3ZAiRH, FRIXIXLERHIT
TIEIL‘J\o

HUAAI, SAERACMSIS-NNEY, ARIGNEEREENE SR T ClowEmRI235904F 15, MfERCMSIS-NN
B, M 5FE246848%T5, FEHEIRANITRES, FILAMFlashEiRAMIZEINE, MNESGBEEA/MIFlashXiE,

S—fFlashiy SRIEREBUEENEREREERN, EAFERCMSIS-NNRIER FHRE761920F77,
MfEFACMSIS-NNET R E 268401 F 17,
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https://www.nxp.com/docs/en/user-guide/EIQGLOWAOTUG.pdf
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WAL ESIRE KT RIREAT7430405, I UAMRAMASER, BIN/BHE DK SHHAERN
BADWERAEHTERANGE, fil, ARGIERNEASHENI02x320%3, HHAKHN2x20%6,
AR EAIA:

192x320x3x4+12x20x6x4=743040 bytes (7)

EEEN XN AFENT ERENIGITEESRK, YMRAMPSER, JTFATARIEER, EAERACMSIS-NNAY
BRT, BUEEPXAIA/N552960FTs, EERCMSIS-NNATA645120F75,

#+®3. ARIGMIEBRIATE G FFNER

ClowIFIFIEIR (r?fh) ?Zgﬁ% (sfgfm) (nih) R
8{xz 235,904 743,040 552,960 76,912 778 ms (RT1060)
FZCMSIS-NN 495 ms (RTN70)
8{i 246,848 743,040 645,120 25,840 353 ms (RT1060)
BCMSIS-NN 237 ms (RT1170)

DERAERNRAMKIFRIEIERIPX, STRERXIERFEARRIMRER . Hlal, £/ ERAM (OCRAM) Hi%y
BOREE P X AT LUSERTI70RFEIRM 230 msig/DEN161 ms, SNESF7R. XERLAIERR, EAOCRAMFHIE
BRI RERSTSDRAM, BEENRE, KBRS EPXSERIOCRAMARILIERCPUSDMA, PXPEEMEE
RZERNREFDETRR, X—REE T —TPIFEAITIe.

rri0c0 ——— 52
_ 349

rr1170 I 6

230

0 50 100 150 200 250 300 350 400
Latency (ms)

Platform

B OCRAM HESDRAM

E5. BaEN XS REFRRHRAMKINAIAIREEIEIER

3.3 EIEERISIE

FEB—ENREEEIINGIREZA, NESRIEEEWEE. E6rMRARARTEIEEMERGIowEHIHN

MERASBIEHAIFINER. TLURI, FTIEREERACMSIS-NN, GlowhIEWERERSZ RS HAYE
FEM—H, FBIENTERERMNARREENES. ATUSIAREFE—ENERIRA, Eltatiim
El6(c) PO BMAREERTRIKRER. REWNL, SRAFAEREL, SNRENERMREDAEINTSE,
gnE6(a). (b)Fa(d)Frm.

AN13924 AR EE RIS A EREFANLAR, © 2023 NXP B.V. hRiXFRA.
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Glow-int8

CMSIS-NN

Float

(c) (d)
E6. AREINEBIRYEbIERE

4 ARtENERRIRIA

ATRMHTHINAESHER, NETERERELDSIRE LAVRFIARGNE, ZNAREEEER—
"ANITT XA, AR AP RSN A.

4.1 BFngit

BEENERMCUBT EEM MR RIS EEEAYE BETNEE. 50, RTIO60EVKFIRTI7OEVKAISMEEES S RIS
HTEMEA600 MHZAN GHzIYArm Cortex-M7#%, WFRARR. WAL, FHARIFE MM BIRHTRE
M. RTIOBOFIRTN70HNE TEA2DMEHINE (PXP) ThEE, LAFEIRIERTIERANEGGEINEHTE
CPUTEE., FiXiFRI2D4EIheeBIEE G Ie. BREMMNERTREIRE. MFRLA R, RTI060EVKH
RTII70EVK E P FEYIE &L 9 BIAMTOMIAFIOV5640, 7EAR AR, RTIOB0EVK EREGEL SO HRIGE R
480*272, SEHEREMNSPERIFE—I. B, RTN70EVK ARG LA SRS MS ERIIRE /791280%720,

F*4. BEHEFRMCUREEINEEF SRR ARFELER

RT1060EVK RT1170EVK
LbyRzg MIMXRT1062DVLGA MIMXRT1176DVMAA

600 MHz Arm Cortex-M7/#% 1 GHz Arm Cortex-M7#%
ANI3924 AR EE RIS A EREFANLAR, © 2023 NXP B.V. [,
RIF%EiS $50kR—20234588H
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*4. BERERMCUREENZEFINERANTELER (48)

. EfR4EI
- BTk

RTI060EVK RT1I70EVK
400 MHz Arm Cortex-M4R#%
=hges * 1MBH _ERAM « 2 MBA_ERAM
+ 256 MB SDRAM7Zi#28 * 512 MB SDRAM7Ffi&28
* 512 MB Hyper Flash * 512 MB Octal Flash
+ 64 MB QSPI Flash * 128 MB QSPI Flash
Bigk MTOMI14850V7725 0OV5640
BER TFT: RKO43FNO2H-CT TFT: RKO55HDMIPI4M
DR 480*272 ¥R 1280*720
i#F2D (PXP) « BEfRhEE: (90°, 180°, 270°) + EfgiER: (90°, 180°, 270°)

. B4
- BTG

AT EETNHRFEINARGNRTLERRBEEARTRR L, BARE T — P ETHI=SIRE e i
BReEE (WITA) RE, REEEGL. BERSBUREZEIES. I, uwITARFREBENRFEI NN

AAERHEFRAFRE. fla0, BELNSCRImIRm. RS, TIeHEARINE

2R (FERTN70L) REE

(fERTI060.L) , BrasEfN AL BmsRAIN. HANRHAIRFRME 7R, EPEELAESRERR
B, FREAXIEEESNETES, FRABNNEGEIFIN. B, FEIESENRRENE
EXNTESRFIAEEH T, AE, WERDRIER, AERREANEMENEITUNEREITHE. &5,
ERESAREETRS LB TEGNIIEAER. BTE7ARRISMES2EFreeRTOSHEE TFHTIETHI,
RILINRBEA BRI RSTHEEES, WESIRHRHEEIRIHE.

AN13924 AR EE RIS A EREFANLAR, © 2023 NXP B.V. hRiXFRA.
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i
! @ Select ML Models
.

\
1

Face 1
Detection !
I

i

—

People —_— _—
‘ frame frame
—-—

(RGB888) (RGB565)
EIQ Inference FreeRTOS
Engines Plug-In .
Display
Task

Gesture
Recognition

! j Board Support Package Hardware Abstraction Layer
N L (BSP) (HAL)
uvita running on RT1170EVK

void UVITA_DEMO_InitCamera(void);

uvita running on RT1060EVK

‘void UVITA_DEMO_InitCamera(void);

void UVITA_DEMO_CameraRun(void); void UVITA_DEMO_CameraRun(void);

Camera Task
PixelFormatRGB565

Camera Task !
_____________________

PixelFormatX YUV

(1280°720, 15FPS) PixelFormat

RGBS65
1280*720)

' - 7
[N, AP g rihm resulte, B P . - o

| \PixelFormat 1 1| PixefFormat _ ' 1 | PixelFormat 1| PixelFormat

| |RGB8BEP  1|RGBB8SP Algorithm Result ! P |RGBa88P 1| ReBassP Algorithm Result

| 1r1280° ml 1320*192) Presentation ' | \480°272) _ _!((320*192) Presentation

| freeRTOS PP b ' freeRTOS

‘

‘

‘

,,,,,,,

PixelFormat
RGBS65

H 1 '
1
H 1

+ Nowramoready ] [~ New fame ready ) (7201280 ! ' [ Newrameresdy) [ Newfame ready )
H i
1 1
H ;

message Display Task : 3 message Display Task
'
int UVITA_DEMO_Algolnit(void); void UVITA_DEMO_InitDisplay(void); ' } int UVITA_DEMO_Algolnit(void); void UVITA_DEMO_InitDisplay(void);
void UVITA_DEMO_AlgoRun(void); void UVITA_DEMO_DisplayRun(void); : ; void UVITA_DEMO_AIgoRun (void); void UVITA_DEMO_DisplayRun(void);

Hardware Abstracnan Layer

Camera: Paral\el MT9114
Display: Parallel LCD

Hardware Ahslra:nnn Layer
Board Support Package Board Support Package
(BSP) Camera: MIPI c5| 0V5640 (BSP)
Dlsplay MIPI® DSI LCD

(b)

E7. EFHIEHRNAREEREE (UWITA) RE

BEGRHIFIEGS RN EE T B EBERMCUSZRNIPXPINRINEERIIA. RIEARGNRRNBMAER,
BT PXPIN R B & S B B M B S I B i i 5 ¥R 79 320192 YRGB8, It4h, BB G
mﬁﬁﬁpxpm‘é‘éﬁ’s‘?ﬁmRGB565$§£thT<Z‘ET-%§L IERAI5PFS, Fth, RAJgettHE T CPURIR, (FHEEE
PLEXHH RIS ARICNENHENERTEERE. ATETERGCTEEER, FHEEIRE 90°7 857
RTN70EVKAI E7~es £ Bl

4.2 E{b1Eee

FELR R, BHEE1HIeEMCUXpresso IDETEFARENZEXHNEFT KIS, WNFESFrx, XFFRTI060 £
MMNATRE, MEETXE—HFRYEBRENE. A, ESOKIENEMLE, RINTEGL. R
FreeRTOSHIZHF, BMRXINBIENAFEERNTME, BRaAERS el SFZIREERESEEN
BBIEIR, BRTESTPFIENREERIS, FEEHYMO20KET MM X A B G L RIMEE S HE T
Snes k. Bk, BENDHERIREN272*480, 18N IRCGB565, FEUHEEHRE X HFE2*272*480*2
F. Wb, BREERIDHERIRE9272*480, & HRGB565, HEILHEUEE PX ST 2*272*480*2F 77,
ARRRERE M XIIESDRAMA, H5FH1020 kB,

AN13924 AR EE RIS A EREFANLAR, © 2023 NXP B.V. hRiXFRA.
vz ES TS £0/F—2023£E5H8H
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#&®5. MCUXpresso SDKAETFRTIO60EVKAIHNZEE S A RIS NIZEMmIFMHTIEA N

q Flash RAM e sapom e
B, 109,144 26,372 Hi HLSDKTFE, REHRGL. Bnesi
FreeRTOS 4,
EEXESHHES 109,144 211,292 +184,320 RAM | BIAESHIMZE F X JIRGBBBBIER,, 1R
NEGIEINFMEX $9192*400, HF192*320*3=184320=F75,
.oz 134,984 211,292 +25,840 Flash |Glow#wmiFAIARIEME .03 14,
M X RBEER | .o X1HHIANE L),
NN/ E A0 134,984 | 1,599,604 | +1,388,312 RAM | NEIEINE (HREEIN/BIHEUE, 743040=F
EiERE X ) FIEE (BEAEZR, 645120FT) &%
S EEFIEX.
fEFlashARIMN E 381,832 | 1,599,604 | +246,848 Flash |f1RMFlashiEERE, ASEMWRAME &
Fi, (BEE246848F RIS LMTRIERE,
FERAMERTIMNE 381,832 | 1,846,452 | +246,848 RAM |WNIERMRAMIEENNE, MiZIFEFE246848
DNEGMIRAMET, XE0N%ER, BafEa
ETRRT |,

FERTN70EVK £, ARIGNESHINERRSRTIOB0EVKELL, BEFE—LXE]. FEXBITEFREFREIEGLM
FIERESMEURAEIIME M XA/, IXEENTAY S #E5RE T RTI060E VKAYR G L iF1 B/<88Mli, XFFRTN70EVK,
BGLNB RN D #EE1280%720, RAYUYVIER, EHEEIRE DX H/H2*720%1280*4F 75, EAY,
BRI HRIRE 720%1280, 1T HRGB565, EIWEHEUESE TX HH2*720%1280* 275, Ittsh, 7EEM
RXERRBZAEE—MEIMIEYNX, BTFREEMUEREEER. XNMEHPXFEE720%1280%2F 77,
Fit, EARBIFFE%E hERS7ESDRAMALLME, 5312600 kB,

B—NaREELFRAGAGMN A A RIGNSSHIIEREIN, BTSESEALA T CPURIRMANFEHIOMES,

FIL TR £ e 2 MR BRI SR MRS, Hla0, L{FERACMSIS-NNIHLAIGIoWRIFERATEIEE M X o EfE
SDRAM™RY, 7ERTN70EVK EYmiEtEBIRYIRAEFEIR A230 ms, AT, MiBGLISHEREESEMNETH, &
EESHRFRBPEIRSIENNZEI280 ms, HFEREFETCPUSPXPFIDMASEME A INIERES Z BRINF LA
FammiRel, Fit, FEENAFERERERFEENSEE X HOBEEOCRAMY, EIRNFRG LIRS
HUBRE P XHESDRAMA, XHEEFATLUE R NFHIRANRZR, RSN, HEHEETX D EEOCRAMSAT,

AL IEIRAI SN .

6. fERTN70EVK EAYA RISNESHYIEREZIR

- = s . R —
! ER (B4 ER (3E
Shufflenetv2 Flash SDRAM 230 ms 281 ms
EIQ-Glow Flash OCRAM 161 ms 165 ms
8{i
#CMSIS-NN
ANI3924 AR SRS A R R =R, © 2023 NXP B.V. kRiFFA.
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5 &t

EANAEZIRH, NMETETFEERI.MX RTIOG0FIRTII70EREMCUNZ ARIGNEE, FHARNA RIS EA&EA
— ANETFshuffleNet-V2ZRIMIEHHEM LRI, FHRAHTEE-BEZANFE. RA5EelQ-GlowHEW
MmFIES INBLTGHIA RIENZEF, MMEREMCU_ EBMNAIETHITRIE. BT, S 7 EREEENR
FoA. ERMENEE. &5, DRITERTIO60EVKFIRTII70EVK EiER 7 e BEHERIIuVITARFIBEAR
emeEs, AL, BESLTLALR RN, EiY, TCEARENRE, BrsilaRS BRmaIn. LW REE
FalLMEA—NRE, AFPELEM HERESBINERMCUMEB CHYSEEINRER. 87 BEFEIM
B IRR, AFPAUETFelQ MURAFFAIMEMIFE S It R RISV S 8= 5.
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(FICREBLIEL) -
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ERSERMRERRIE. EETEIT, TeRAMRESIRETINERES, REEENRE 5B NE
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9 Legal information

9.1 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.

9.2 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.

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 http://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 data sheet 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.

9.3 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.

AN13924 AR EE RIS A EREFANLAR, © 2023 NXP B.V. hRiXFRA.
vz ES TS £0/F—2023£E5H8H

15/17


mailto:PSIRT@nxp.com

BEmES AN13924

£i.MX RTI060FIRTN70 L (FAEMHEMEHITS A RSN

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, elQ — is a trademark of NXP B.V.
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle, i MX — is a trademark of NXP B.V.
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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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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