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F:. EK

BRHER EHER

MCUXpresso IDE FRDM-MCXN947F & 4%
elQ Toolkit BEHRIHRES - USB-C
MCUXpresso SDK for

FRDM-MCXN947

2 NPUfiA

elQ NeutronfZ4MEETT (NPU ) E—FEE T RAIMESSAZZEY |, aiRMT188%S3 (ML) BINmE, 1thze

FHRE T THRERNMEREMULAINPU |, Fo] 5 RS H RS HGUE IS FIN A IR es - RB S TTEEE .

elQ Neutron NPUSZIESZ TR MLZREEY | BIZICNN, RNN, TCN. Transformerfl4&&s, elQ#285SJER4FF

RINZFTEHFFEHelQ Neutron NPURITMLE AT A. MCX N94RETFIRINPUZNeutron N1-16, EiEELES
WENFf7R.

Bus interface

Weight decoder
{built-in DMA)

Data canvas Conitrol

De-guantization
scaler'shifter

Buffers

Activation engine

aaa-055004
El1. Neutron N1-16Z5131ERE]

elQ Neutron N1-16 NPUREFMCX N4 |, BB TANMTEEE , BMNTEEEESS41NINT8 MAC (FREM )
W, H16/\MACHR, FHLt , MCX NO4EERLIEFL4.8G (150MHz * 4 * 4 * 2 ) FUEEHITINTSIZEEL,
MCUXpressof4FFAEM ( MCUXpresso SDK ) AFFAARRH T — M GEttiRGe , HhEafnsmny

TensorFlow Lite for Microcontrollers (TFLM),
NeutronFEtBERALEI 7 TFLMAR, ZR2%1H 7 NPURTRIINIZE ST,
#+2. NPUFRSZISHOEE

I8 IEEFHRARE MCXN947/MCXN548 NPU
ADD Float 7
uint8(PTQ) %I
Int8(PCQ) 5
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I8 IEEFHMARE MCXN947/MCXN548 NPU
AVERAGE_POOL_2D Float ¥
uint8(PTQ) ¥
Int8(PCQ) g
CONV_2D Float F
uint8(PTQ) ¥
Int8(PCQ) g
DEPTHWISE_CONV_2D Float F
uint8(PTQ) ¥
Int8(PCQ) g
FULLY_CONNECTED Float x
uint8(PTQ) ¥
Int8(PCQ) =)
UNIDIRECTIONAL _SEQUENCE _LSTM Float T
uint8(PTQ) ¥
Int8(PCQ) 7
LOGISTIC (Sigmoid) Float ¥
uint8(PTQ) x
Int8(PCQ) =]
MAX_POOL_2D Float x
Uint8(PTQ) ¥
Int8(PCQ) =]
MUL Float x
uint8(PTQ) v
Int8(PCQ) 7
SOFTMAX Float x
uint8(PTQ) v
Int8(PCQ) 7
SVDF Float x
Uint8(PTQ) ¥
Int8(PCQ) 7
M

« PTQ — ZKEEM ( FEXTHBIZEN ) .
s PCQ — KIEEEMN (XTFBIIEM ).

BXEZEE , 1I52PISDKEIniddleware /eiq/docFEJEF— 7 ensorFlow Lite fBF 15,
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3 RIHRIGRIIERE

B IMRRIEEEE T Windowsh,

1. TEMCUXpresso IDE , FiEEE FHAIWIndowshiRAs , INE2FT7.
} { PRODUCTS APPLICATIONS DESIGN CENTER

SUPPORT COMPANY

NXP » Design * MCUXpresso IDE * MCUXpresso IDE : Files

Soff re &S I
e Product Download

Product Search

MCUXpresso IDE

Order History © Download Helg
Files License Keys Notes e
Recent Product Releases
b‘\uwﬂ‘\\lf—w‘usa 4 Files
Recent Updates
i " + File Description = FileSize * File Name s
icensin,
g + MCUXpressolDE_11.8.0 - Linux
License Lists

1.3 GB & mcuxpressoide-11

+ MCUXpressolDE_11.8.0 — macQS Apple silicon

1GB 4 MCUXpressolDE 11.8.0
Offline Activation

+ MCUXpressolDE 11.8.0 — macOS x86_64

@UXplnso\UE_\ 1.80- \NIHUUWD
FAQ

Download Help \
Table of Contents

FAQs

1GB & MCUXpressolDE 1
1.1GB $ MCUXpressolDE 1

El2. MCUXpresso IDEfYTE;

2. THGEAE W TEIIERE | SRLEME | FTEREERETL.

. Setup - MCUXpresso IDE 11.8.0 [Build 1165]

Select Destination Location
Where should MCUXpresso IDE be installed?

l E Setup will install MCUXpresso IDE into the following folder.

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

\MCUXpressoIDE_11.8.0_1165) Browse...

At least 2.51 GB of free disk space is required.

https://vwvaw.nxp.com/mecuxpresso/ide Back Next Cancel

El3. MCUXpresso IDEfJZE

72 : BFUSB-CHHELIFRDM-MCXNOAT7 tRILEEFTIER, , ZIEA4HTT. USB-C LR S —in b TIENTF L
B,
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El4. USB-CEiRZFIFRDM-MCXN947

F&iR

3. BELIEERERISDK , IEEMCUxpresso SDK Buildersi%EFRDM-MCXN947 , U&7,

INXP MCUXpresso SDK Builder

W SOK Dashbosed

Select Development
Search for your board or kit 1o e

d or kit 10 ¢

| @ Select Bowrd / Procassor
1 Mdcewane (0)
% Examgios (0) Search for Hardware
3R Tooichain (O
= Procassor Pammatnics
1of)

Select a Board, Kit, or Frocessor

B Noticatons » Baards
B Poolwronces N
XPLORE vOKIW
PR Expansion Board Hub b Kinotis
B #orscssion Codo bt » LPC

B mcuxposso D

* MCX
FROM-MCXA153 (MCXA153)
FIROM-MCXNZ36 (MCXNZ36)

B MoUpresso
for S Code
[ e MCX-NEXX-EVE (MCXNSAT)
Config Tooks
MCX-NAXX-BRE (MCXND4T)
B Ofn data
MCX-NEXX-EVE (MCRNS4T)
B voueressa \ 7
‘Socurs Provisicning Tool MCH-AWIX-EVH (MCXW345)
L oMW
i Duplood Rokimsis  PHTE
POON

P Hardware in Rulesses

E5. EFEFEIR

Craate Jira ficket

Board

FROM-MCXNSAT (MCXNS4T)

Selection Detalls

FRDM-MCXN247 ©
FROM-MCXNS4T

Actions

@ Add to Filtering Critosis

Matched Hardware Platforms

Found ) HW solutions that match your criteria

Filtering Criteria - Reset all
Required Hardware
Hardware filtering not applied

Required Middieware
Middleware filtering not applied

Required Example Projects
Example Project filtering not applied

4. i&FelQHa , REEDOWNLOAD SDK , #NEI6F7.
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AR B R B AR S RIIAR,

© 2024 NXP B.V. ki,

RIFEsEic

$B1iR—202453818H

5/21


https://mcuxpresso.nxp.com/en/select

EEBRESE

AN14241

W{AITEMCX N94x_L1§E RAMLIZBL SNPUTCEEEERE

= Intermnal Create Jira ticket

INXP MCUXpresso SDK Builder

# SOK Dashboard

Build SDK for FRDM-MCXN947

Generate a downloadable SDK archive for use with desktop MCUXpresso Tools
Developer Environment Semtings

BUILD SOK
& Select Board | Processor

= mcdiewane (0)

o ameles Host 08 ooichan | 1DF
AR Toolchain (O
2 Processor Parsmekiica == Windows - ! MCUXpresso IDE

(o)

& Notifcations.

R Prefarences

Name Category
EXPLORE
] SDMMC Stack Middlewara
B Expansion Board Hub -
B Avoscation Cose Hub EX CAMopen & Middlewara
DOWNLOADS CMSIS DSP Library CMSIS DSP Lib
@ Mcwipresss IDE
coraHTTP Middleware
B MCUXpresso O 1
for VS Code
ol Middleware
@ Mcupresse
Canfig Tooks (] armWin Middlawara
B Offine data
O  Fais Middleware
@ hicidpresso
Socure Provisioning Tool
EX FreeRTOS

i Deployed Releases

? Hartware in Releases:

El6. SDKAITEL

Selochions here (operating host system, fogichayt or meddheware) wil impact fles and examples proects included in the SOK and Generated Frocts

SELECT ALL

Description
Stack supporting SD, MMC, SDIO
MicroCANOpen stack from Embedded Systems Academy
CMSIS DSP Software Library
coraHTTP
alQ machine leamning SDK containing: - ARM CMSIS-NN library ... |
emWin graphics library

FAT File System stack

P g system for llers from Amazon

DOWNLOAD SDK /2

5. SDKHIEETeR/E , TE(SDKELE - |, ANE7F.

Create Jira ticket Wiki

SDK Builder

= Internal

MCUXpresso SDK Dashboard

Access, Download, and Share your requested SDK Builds

SDK_2.14.0_FRDM-MCXN34T
B8 Windows 1..9 2140

}g MCUXprosso IDE

a2 CMSIS DSP Library, SDMMC Stack, olQ

3 REL_2.14.0_MCXN10_RFP_RCA_0

FROM-MCXNST T

X Reomow SDK

20231123

J FROM-MCKNg4T [# Robud sOK

3% conig Toois
PP Seae SOK

\

& oownioad soK

E7. TESDKELEI

6. FJFFMCUXpresso IDE , $&SDKIHHEREIMCUXpresso IDERYSDKZEE i1 TRe , WE8F=.
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El8.

There are no projects in your workspace.
To add a project:

U Quickstart Panel x =

(X ] MCUXpresso IDE - Q

2 No project selected

| Installed SDKs = [ MHE 2] @8 O W& S Terminal . Image Info & Debugger Cons... 7, Offline Pe

Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder) or an SDK Git repository into the ‘Installed SD

= Create or import a project

@ Create anew C/C++ project stalled SDKs . Available Boards| Available Devices

)

W Import SDK example(s)... SDK Version Manifest Viersion Location
& Import project(s) from file system...

= Build your project

Biki% 0 18

SDKRYZE

4 HEREPIEE

E(FANPUILEER | MRE%FAelQTESFATSHINeutron Converter T ESHERIHTIEHE,

fEEIQ-TOOLKITH T #elQ ToolkitZ3t , Wik FERI%RRE , BRLRMNE  ARITREEERRTTH
LIS

elQ® Toolkit for End-to-End Model Development and
Deployment

EIQ-TOOLKIT Receive alerts ® \

Overview Software Details Documentation Design Resources @ Training Support

T e e rFa The elQ Toolkit enables machine learning development with an intuitive GUI
eiG™ Toolkit i | e (elQ Portal) and development workflow tools, along with command line host
g e g tool options as part of the elQ ML software development environment. NXP's
e — elQ Toolkit enables graph-level profiling capability with runtime insights to help
(ogmnai)m;mmamsn optimize neural network architectures on target EdgeVerse™ processors.
Select and optimize B o G ol Lo A Pl i il s B o i ' T
El9. elQ ToolkitZiEa
B 3 .
IR FRIERMEE
P .
* &< 17 IR : neutron-converter
¢ =
* EfelQ JF N AR
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4.1 751371 H : neutron-converter

. FFelQT EaXHFelQ_Toolkit_v2.1.0\bin\neutron-converter, XA MRALIEIRSE, RIE
SDKRRASRIEIZFILECAYEEIREE . XIR KA ARSI,

#3. SDKFNsEHagE

SDK ERHASE
SDK-2.13.1 v1.0.0
SDK-2.14.0 v1.2.0
2. (FRMSITRMNGEIREEI]EE | BERPIEREHEZUETF |, RERITHSLUEIRER | (NEI0Ff7R.

C\Windows\System32\cmd.exe

sion 10.0.1
on. All ri

. 2. 0>neutron—converter. exe ——input custom model. tflite

ENO. HiTHIRAES

4.2 elQI'JFRIFTER
1. $TFFelQIIFRIFBIER , FHEAETRBIIPLUG-INSIZHE , MENFTR.
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elQ Portal PLUG-INS REMOTE DEVICES SETTINGS MARKETPLACE HELP —_ O X

CREATE PROJECT v OPEN PROJECT v

MODEL TOOL COMMAND LINE
VISION DEPLOYMENT

EM. elQIJFRIFER

2. TEREIRARSSERWISAILARING , RALLE OHEMODEL TOOLHFIFEFIER, HEMNEEEREEOF ,
SREN2FA7.
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En2. #EMEE

C: » LocalData » downloads » custom_model tflite

[ serving_default_input_1:0 0 J

1x128%128%3

Conv2D

filter {5x3x3x3)}
bias {8}

Relub

1x64=64%8

DepthwiseConv2D

weights {(1x3x3x8}
bias {8}

Relub

1%64%64%8

Conv2D

filter {16x1x1x8}
bias {16}

Relué

1=54=64x16

Pad

1x65%65%16

3. ML LRI | [EiEiRsEE R TensorFlow Lite For Neutron , 31ElI3f7R.
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ONNX {.onnx)
TensorFlow Lite (.tflite)
TensorFlow Lite (tflite)
Deepview RT (.rtm)

TensorFlow Lite Vela/iMX93 (tflite)

TensorFlow Lite for Neutron (tflite) (e rter-neutron)

BEN3. fEinsEg

model tflite

rving_default_input_1:0 0

1x128%128%3

Conv2D

filter {5x3x3x3)}
bias {8}

Relub

1x64=64%8

DepthwiseConv2D

weights {1x3x3xE}
bias {8}

Relub

1%64%64%8

Conv2D

filter {16x1x1x8}
bias {16}
Relub

1=54=64x16

Pad

1x65%65%16

4. BBfConvertizill , FAARKIRERIRENGRRIFIRGE. SHiRAINE  BREHNE 2B EEOT  WE4

B,

AN14241
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C: » LocalData » downloads » custom model converted tflite

serving_default_input_1:0 0
|

1=128x128%3

MeutronGraph  +

2 {3236}
3 (226232}

Tx1x1x12

begin {4}
size {4)

Tx1=1x10
Reshape
shape (2}
1=10

Softmax

1=10

StatefulPartitionedCall:0 1

Baa ®

BN, SSREAOEE

5. YNE4A7s , Neutron Converter TESHAMRBINER, , ErIENPU_LIZTROIE BRI AEENH
NeutronGrdph-p,‘ =1 E’é}ﬁ}zﬁ'ﬁii %ﬂcustom model converted.tflite,

6. i , EEANHESAEY  EXEFRIRAEESEN. REERFIEINXELINERAFTR.

+4. HIRBIERIRE

[y i SEIAS
AR 299KB 227KB
sKEWNFEE ( Tensor Arena ) 157KB 144KB

5 ISIRBISREIRAITIER

. BAtflm ciarl0TF8, BSAtfln ciarl0THE , ERIBEISHEI6 PRI ERE,
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ct ConfigTools 1B ok import Wizard u} X I
M | &~ ~ Biw| = ot x e Q ®B|[£
& Project Explo... x Vi Registers #hFaults % Peripherals+ = & ® Importing project(s) for device: MCXNSAT using board: FRDM-MCXN4T Ve putne > - Giobal Varibl = 8
587 &% B § 8
; N : Ire is no active editor that provides an
There are no projects in your workspace. - Board and/or Device selection page e,
To add a project: 3
~ SDK MCUs ® Available boards B 1% &
188 Import SDK examplels) MCUs from installed SDKSs. Please select an available board for your project.
e e Please click above o visit i -
: Supported boards for device: MCXN47
T3 Create 2 moject, [DOCress0 XD Com to obtain e l
iu Import projects.. additional SDKs.
NXP MCXN947
 MOXNOXX
MCXNg47
MIMXRT1050
4 50K ) 5ok ) : NET
frdmMong47_om13790n0st  frdmmexn947_ags74 mexnScbrk
O Quickstart Panel x ¢ Variables ® Breakpoints =a
s A Oins pnd Stack Usage < Search = B
A MCUXpresso IDE - Quickstart Panel st =
(o o G ot | Rl S w v
1%¢) No project selected
No cor
~ Create or import a project Selected Device: MCXN94T using board: FRDM-MCXN94T SDKs for selected MCU
T Target Core:  multicore device with cores: cortex-m33 cortex-m33-nodsp Name SDK Versi.. Manifest.. Location
i Description: 150 MHz Arm® Dual Cortex-M33 TrustZone® microcontroller g o 50 e iy 5 140 (siag 2430 T
> 1 for Industrial and Consumer loT Applications. A —— . R AT SO
¥ import project(s) from fle system. 8SDK oLt 231 : £ =131
8 Import executable from file system.
+ Build your project
]
p
< Back Einish Cancel
~ Debug your project EB~-O-H~
v
Refresh SDK Repositor 8 O NXp MOXNGAT (frdmmon
=] 3 =]
15. 8EAtflm ciarl0
AN14241 AR SRR AR RS PIAR,
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O X

Lo

3 sDK Import Wizard

& You have selected 1 project to import: frammecxn947_tflm_cifar10.
The source from the SDK will be copied into the workspace. If you want to use linked files, please unzip the 'SDK_2.x_FRDM-MCXN947"

. Import projects

Project name prefix: |frdmmcxn94? X | Project name suffix:

Use default location
Location: |ChLocal Data\workspace\frdmmexn947 Browse...
Project Type Project Options
SDK Debug Console () Semihost @ UART | Example default
Copy sources
Import other files

C Project @ C++ Project C Static Library C++ Static Library

| MRl BB

Examples
‘type to filter
Name Description Version {z
» [ E FreeMASTER examples
> [ E canopen_examples
£ cmsis_driver_examples
> [] £ demo_apps
> [] E driver_examples
v [m] £ eig_examples
[] = mpp_camera_mobilenet_view_tfim Image Classification with TensorFlow Lite Micro Example
[ = mpp_camera_ultraface view_tfim Face detection with TensorFlow Lite Micro Example
e —spna—camenay ew MPP Camera View Example
= tflm_cifar10 CIFAR-10 example for TensorFlow Lite Micro
L = UTM_Kws Keyword spotting example for TensorFlow Lite Micro
[ = tfim_label_image Label image example for TensorFlow Lite Micro
[] = tflm_modelrunner ModelRunner far TFlite
> [ E els_pkc_examples
» [1E emwin examples ¥

E16. SAtflm ciar10Tf2
2. B ERER S S HBI TR T |, BliE& Anode]l data. sHIRERFENH , FEEEEE STIENE
#B5rcustom _model dataH, SHHEIATESISTHIES | MEN7AR.

AN14241 AR B R B AR S RIIAR, © 2024 NXP B.V. hRINFFE.
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. waorkspace - frdmmcxn947_tflm_cifar10/source/model/model_data.s - MCUXpresso IDE — O *
Eile Edit Navigate Search Project ConfigTools Run RIOS Analysis Window Help
-G ®~-&%~B R | GH-O0-~ Q- M FYFETDi PO L 2SR BIBLeRISEBORLL
POy | Q i|[K
B Proj.. x Ui Regi. #Faults % Peri. = O [d maincpp [S] model_datas x = 8
=05 \l—f-l & ,;;@‘ |- 23 ® ANY DIRECI, INDLRECI, INCIDENIAL, SPECLIAL, EXEMPLARY, OR CONSEQUENIIAL DAMAGES A
. B CMSIS ~ | 24 * (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
5 & board 25 * LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
26 * ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
£ component 27 * (INCLUDING NEGLIGEMCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
» &2 device 28 * SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
> &8 drivers 20
> B eig 30
~ [ source 31
» (& image 32 -set‘:t:i.on .rodata
33 .align 16
v & model 34 .global custom _model data
> [8 get_top_n.cpp 35 .global custom_model_data_end
(8 get_top_nh 3
> [8 model_cifarnet_ops_npu.cpp 37custom_model_data:
dyemrae-datas 35 .incbin "../source/model/custom_model_converted.tflite"
ﬁig custom_model_data_end:
18 Modercpp a1
> (8 modelh 47
> [g output_postproc.cpp 43
2 44
2 custom_model_converted tflite 45 e

> [nl dema confiah
O Quicksta.. % =Variables ® Breakp.. = O 0 Instal.. @ Prope.. [2 Probl. & Conso.. X @Termi. [ Imag. &Debu. % Offin. = B 0 Memory ¥ =Heap.. ~ O
™ By e 5o | B BIS] 5B

» No consoles to display at this time. 8

. MCUXpresso IDE - Quickstart =
Lros ) Project: frdmmcxn947_tfim_cifar10 [Debug

~ Create or import a project

1] Create a new C/C++ project...
Import SDK example(s)...

® Import project(s) from file system...
e Import executable from file system...

- Build your project

S suild v
£ >
Refresh SDK Repository... (100%) 1 =il NXP MCXMN947* (frdmmcxn947 tflm cifar1)
En7. SH583217RI5E351THIIES
3. {E¥model . cpp , WAEREFIREEYE , WNEI8FIR:.
AN14241 AR E RIS AR R RFENAR. © 2024 NXP B.V. hriFrB.
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.-'c‘(s::ece-f'cr"' _cifa fmodel/model.cpp - MC i O x
Eile Edit Source Refactor Mavigate Search Project ConfigTools Run RTOS Analysis Window Help
BB B~R R e~-B| L4 ~0- G- ®o~-{IRE1TBix|PHEaz2SRbilssakSBORH AL
Erflvostovyo Q ®|&
5 Proj.. X iiRegi.. ¥ Faults ZPeri. = B [d maincpp [8 model_data.s [£ model.cpp x =8
B8V 8% @~ 3§ 28 A
& CMSIS P 29 static const tflite::Model* s_model = nullptr;
, & board 30 static tflite::MicroInterpreter* s_interpreter = nullptr;
» 2 component 21
) y -~ EL_GetOpsResolver();
4 @d?V'CE extern char custom_model_data[];
» & drivers L + S don=dinut, output, and intermediate arrays.
> B eig 35 // (Can be adjusted based on the model needs.)
~ [ source § 36 static uint8_t s_tensorArena[kTensorArenaSize] _ ALIGNED(16);
> = image 37
~ & model 22_ ;tatus_t MODEL_Init(void)
; get top_ncpp A0 // Map the model into a usable data structure. This doesn't involve any
> [l get fop_nh 41 // copying or parsing, it[s a very lightweighy operation.
» 9 model_cifamet_ops_npu.cpp 42 s_model = tflite::GetModel(custom_model data);
> [n model_datah 43 if (s_model->version() !|="FreFFE=otHEMA=YERGEON )
3 [ model_datas 44
l¢l model.cpp 45 PRINTF("Model provided is schema version %d not equal "
@ modelh 46 “"to supported version %d.",
47 s_model->version(), TFLITE_SCHEMA_VERSION);
@ output_postproc.cpp 48 return kStatus_Fail;
> [H output_postproch 29 1
|2 custom_model_converted.tflite 5A 2

> [H demn canfinh b

() Quicksta.. ¥ (=Variables ® Breakp.. =~ B 0 Instal.. O Prope.. [2 Probl. & Conso.. X B Termi.. [mImag. &Debu.. 2 Offlin. = B @ Memory X =Heap.. = O

ME e 3o | B DI 5B~
= » No consoles to display at this time. g
5 MCUXpresso IDE - Quickstart
°=7 Project: frdmmexn947_tflim_cifar10 [Debug
~ Create or import a project
& Create a new C/C++ project...
Import SDK example(s)...
® Import project(s) from file system...
© Import executable from file system...
+ Build your project
= S suild &
< >
| Writable | Smart Insert | 36..04 :Refresh SDK Repository... (94%) L& QO NXP MCXNG4T* (frdmmexn947 tim cifari0)

EN8. {Zfmodel . cpp
4. {&¥model cifarnet ops_npu.cpp , IBREFIREAABRIAMEIEZEEMAERIMNE]s microopResolverd,
SNENSFf7.
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- workspace - frdmmoxn947_tflm_cifar10/source/model/model_cifarnet_ops_npu.cpp - MCUXpresso IDE = ] X
File Edit Source Refactor Mavigate Search Project ConfigTools Run RTOS Analysis Window Help
o - [ e~ HH-O0-QU-@ - [dRETBin|PEND RSB BaokiSiBeniL S
H-f~eterorm Q m|K
5 Proj.. x ! Regi.. ¥ Faults % Peri.. = 3 [ maincpp [$| model_data.s € model.cpp €] model_cifamet_ops_npu.cpp x = g
olE7 | = B~ 3 * All rights reserved. =
4 *
& CMSIS (3 5 s
5 * SPDX-License-Identifier: BSD-3-Clause
> (2 board 6 */
&2 component 7
2 device 8 #include "tensorflow/lite/micro/kernels/micro_ops.h"
2 drivers 9 #include "tensorflow/lite/micro/micro_mutable_op_resolver.h"
8 eiq 18 #include "tensorflow/lite/micro/kernels/neutron/neutron.h"
~ & source 11 . .
- 12=tflite::MicroOpResolver &MODEL_GetOpsResolver()
& image i1
v & model 14 static tflite::MicroMutableOpResolver<5> s_microOpResolver;
[¢ get_top_n.cpp 15
— et pTIT 16 s_microOpResolver.AddReshape();
[¢| model_cifarnet_ops_npu.cpp 17 s_microOpResolver.AddSlice();|
Beradeldaiad 18 s_microOpResolver.AddSoftmax();
B model_datas 19 s_m%cr‘oOpResolver.AddDequantizeg); .
o 20 s_microOpResolver.AddCustom(tflite: :GetString_ NEUTROMN_GRAPH(),
modelepp 21 tflite::Register MEUTRON GRAPH());
> [B modelh 22
¢ output_postproc.cpp 23 return s_microOpResolver;
[% output_postproch 24}
|2 custom_maodel_converted.tflite 25 e
[W dema conficth A
(U Quicksta.. % ©=Variables % Breakp.. — O [ Instal.. [ Prope.. [f Probl.. B Conso.. X &Termi.. @ Imag.. BDebu. = Offlin. ~ B @ Memory X #+Heap.. = B8
1By e 5o BE BE] 5
= ~ No consoles to display at this time. H
5 MCUXpresso IDE - Quickstart
%€} Project: frdmmcxn947_tfim_cifar10 [Debug
~ Create or import a project
] Create a new C/C++ project...
= Import SDK example(s)...
® Import project(s) from file system...
e Import executable from file system...
~ Build your project
= S Build £
< >
| Writable Smart Insert | 17..72* Refresh SDK Repository...: (30%) & PO NXP MCXNI4T* (frdmmexng47 thim cifar10)
EN9. {Effmodel cifarnet ops npu.cpp

5
HpEH SHAEN —ESHA

EE—LIHEIE | FERUTPYthon I ARE FFRINEIEER PG ( B ZTECIFARIGUHEESES ) | 1§

NCIESHAE. AR BIXNEEREEISPythonIAR 4 TFR—314k

Boird. nX4, HHREIGIBZAENTHRITHIARME R IERRY , S1E20/ 7.

import cv2

B

img = cv2
img cv2
img cv2
with open (
print (
print (
img.to
print (

et I I O Y = S

El20. HiTHIF

import numpy as np
i .imread{'test/b
.resize{img,
.cvtColor{img, cvZ2.

i

o
([

{128

|5 TS RS P
bird.h',
'#defin

4=
L

=

file=fout)
file=fout)

r
E [

1 - - o+
= S L
STaltic CconstT

file{fout: ™; 0
file=fout)

r
1

| s R 1
fr Al r

6. FK3M (pird.h) ERBTENERNART , FHEKinage loade.c, YHREIFERABIrdZSEIGEUE

SNEI21Ff7T,
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- [B-R - RID - R HH -0~ ®F - HHE 1w ; |5 =] WOH LAY -F OB~
i Project Explorer X Hii Registers 3% Faults 7, Peripherals+ = B [8 model_datas [¢ model.cpp [ main() at main.cpp:20 0x18ba [£ main.cpp [¢l image_load.c X [n bird.h
BS 7 |@~ § 10 #include “image.h"
& CMSIS ~ ¥ Tty

2 board

//#include "image data.h" 2
2 component

1B #include "bird.h"

. 14 1nt s_staticlount = ©;

P icuice 15 const char* s_imageName = STATIC_IMAGE NAME;

& drivers

B eig “status_t IMAGE_GetImage(uint8_t* dstData, int32_t dstWidth, int32_t dstHeight, int32_t dstChannels)
v B source

s_staticCount++;
/* Single static sample only */
if (s_staticCount == 1) 3

s I im i
TMage_data.h

l€l image_decode_raw.c
L&l image_load.c
[# image_utils.n

PRINTF(EOL “"Static|data pfocessing:" EOL);
return IMAGE_Decodp(bird, |dstData, dstWidth, dstHeight, dstChannels);

}
[0 image.h else
&= model

[ demo_configh PRINTF(EOL "Camera data processing:" EOL);

3 PRINTF("Camera input is currently not supported on this device" EOL);
lg demo_info.cpp

; I for (;3)
[8 demo_info.h ;
v labels.h }
[& main.cpp return kStatus Success;
[¢] semihost hardfault.c v }

E21. {EMABirdXESELE
7. WIFIEHEETEEIFRDM-MCXNI47H AR,

6 &SR

EF AR LETEFNERIE22F7 |, HEMNELAZEN , ERED (EEE ) H98%.
M COM21 - Tera Term VT
B #EE B#E9 #Ho E 0w FEW

sxample using a TensorFlow Lite Micro

Camera data processing:
Camera input is currently not sug

E22. EFAIR LIETIEFNER

7 (EiJRE

5. (EiTH%R
ZH4ID bz =) =1
AN14241 v.] 202453815 WA
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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.

AN14241
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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, DynamiQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, uVision, 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.

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

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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