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NXP EDGEREADY TURNKEY AND PLATFORM SOLUTIONS ROADMAP

v Standard EP part number

v" Solution kit based on EVK or
purposed design

v Full design pack with
HW/SW/Doc on nxp.com and Git

v" Maintained and supported

SLN-VIZN3D-IOT

i.MX RT117F

3D Face Recognition
with Liveness Detection
3D SLM & RGB Cameras

EdgeReady
Vision with
Voice

SLN-VIZNAS-IOT

i.MX RT106F

Offline Face Recognition
with Liveness Detection,
RGB + IR Cameras

SLN-ALEXA-IOT

i.MX RT106A

Alexa for loT
Frustration Free Setup
Alexa locales & smart home

EdgeReady () alexabuilt-in

Voice SLN-LOCAL2-10T

i.MX RT106S/105S

Offline Voice Control,
Phonemic Speech Models

.

=]  LPC55, K32W, RT117F,
IW416, QN9090, SR150

Scalable platform
showcasing all NXP smart
access technologies: Matter,
UWB, Fingerprint, Face,
NFC, etc.

Developing

Connectivity Toolbox

i.MX RT1060/1170,
K32W, IW416, KM35

Scalable platform with
connectivity Software
Packs for in-building,
loT and energy
applications

SLN-TLHMI-IOT

I.MX RT117H

Smart Touchless HMI
ML Vision + Voice + Graphics Ul

RGB+IR camera, 5.5” MIPI LCD

Face Recognition, Gesture Detection, Offline
Voice Control, LVGL

Coffee Machine, Elevator, Smart Ho
Control APP

v' EP RSS part number

v Solution kit for sale

v" Full design pack with
HW/SW/Doc on nxp.com and Git

v' Maintained and supported

SLN-SVUI-IOT

$ i.MX RTO6V/P/C/105V

RT MCU + Memory + DMIC x2
Main board as low-cost

Smart Voice Control for loT,
VoiceSeeker as AFE with
VIT/VoiceSpot/3P IP for offline
or/and online voice control,
including Alexa for 0T solution

minimum voice module
Convergence from 106A and 106S

DMIC x2 Extension Board
to online/offline mixed Voice Ul

| solution based on NXE voice IPs

Launched

Q1 2022

Q2 2022

Q3 2022 Q42022 .,

4
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NXP RT117H MCU-BASED—UiN R F E-EHeEdEEMXHMI

Machine Vision, Voice Control and Graphics Display Ul all on one MCU platform for Advanced and Innovative HMI

Value Proposition

Turnkey Solution to enable Intellectual HMI with ML Vision, Voice and Graphics Ul implemented on One NXP Crossover MCU to simplify system
design.

Cross-platform Framework under dual core architecture, rich middleware, complete Al algorithm and NXP one-stop-shop support, empower
customer capability and flexibility to customize and focus on products design

Key Features
- Graphics Display User Interface
- 5.5-inch MIPI LCD display(1280*720)
- 2D graphics accelerator supported by LVGL
Image Sensor - GUI Demo for Coffee Machine, Elevator and Smart Home Panel
RGB 720p Machine Vision
- 720P RGB and VGA IR image sensor
- User identification through face recognition
- Gesture control through palm shape recognition
Voice Control
- 2 digital microphones on board and another 2 more through expansion

Digital Digital . . . . . . .
Microphone Microphone - VoiceSeeker to support acoustic echo cancellation, noise reduction, beamforming and barge-in

- VIT for wake word and local voice command (English, Mandarin)

- Cyberon for more languages’ wake word and local voice command through 3rd Party

Wireless Connectivity

- Dual band Wi-Fi 4+BLE combo: IW416

- Could based device management, user data management, OTA, etc.

Others

- 32MB Flash, 32MB SDRAM, 2W louder speaker

- MikroE Click™ Expansion Header, PIR sensor 4 . 4




NXP RT117H MCU-BASED—IiRN R A R-HeedEiEfzCHMI

peitt
MCU RT117H
1 GHz Cortex-M7+ 400MHz Cortex-M4, 2MB SRAM

FAEZHR SLN-TLHMI-IOT -$299 MSRP (orderable from NXP website)
Coffee Machine, Elevator, Smart Home Panel App
All hardware design files, schematics, BOM, layout

X% (Source, binaries, production-ready ML algorithm)
Software release in SDK and regular GitHub update
Code link on GitHub

( . ) 3L -

Getting Start Guide, User Guide, Hardware Development Guide, Software

‘ Development Guide, Application Notes, etc.
Birk

SEEGE]
BeexlE
BEEF, STl
BRzH

Hftt

SLN-TLHMIHOT
RT117H based

Smart touchless solution

=]

F&R
SLN-TLHMI-IOT



https://github.com/NXP/sln_tlhmi_iot

I.MX RT1170 CROSSOVER MCUS

- Key Features
- Arm Cortex-M7 CPU (1 GHz)
32KB/32KB L1 Cache, 512KB TCM

- Arm Cortex-M4 CPU (400MHz) (optional)
16KB/16KB L1 Cache, 256KB TCM
- 2MB on-chip SRAM (including TCM for CPU core)
- Parallel LCD Display
Up to WXGA (1280x800) @60fps
- 8/16/24-bit Parallel Camera Sensor Interface
- 2-lane MIPI CSI and 2-lane MIPI DSI
- 2D GPU & Graphics Accelerator
- 8/16/32-bit SDRAM controller up to 200MHz
- 8/16-bit Parallel SRAM / FLASH (NOR or NAND)
- 2x Dual-channel FlexSPI with on-the-fly decryption
= Serial NOR, serial NAND, HyperBUS devices
- 2x eMMC 5.0/SD 3.0/SDIO Port
- 2x USB 2.0 OTG, HS/FS, Device or Host with PHY
- Audio:
4x 12S/SAl
1x S/PDIF Tx/Rx
» ASRC
= 8-ch digital microphone input
- 3X ENET:
1Gbps ENET w/ AVB
10/100 ENET w/ IEEE 1588
1Gbps ENET w/ TSN

- 2x 12-bit ADC, 4.2 Msps, up to 20 channels total
- 4x Analog comparator,

- 12-bit DAC

- Full PMU Integration — DC-DC + LDOs

Main CPU Platform

Arm® Cortex®-M7 (up to 1 GHz)
32 KB D-cache w/ ECC I 32 KB I-cache w/ ECC

System Control

FPU . MPU l NVIC

Up to 512 KB TCM w/ ECC

t Secondary CPU Platform

Arm Cortex-M4 (up to 400 MHz)
‘ 16KB D-cache 16KB I-cache :

w/ Parity Check w/ Parity Check

: FPU_ 1 MPu T WviC
‘ 256 KB TCM w/ ECC

Multimedia
2D GPU with Vector Graphics Acceleration

2D Graphics Acceleration (PXP)
Resize, CSC, Overlay, Rotation

MIPI® CSI Parallel CSI

MIP1 DSI Parallel LCD

" Available on certain products within the family

Connectivity

Timers

Ii

PUBLIC 6



I.MX RT1170 MCU CONFIGURATIONS

Cortex-M7
Cortex-M4
MIPI CSI / DSI
OpenVG 1.1
CSI/LCDIF / PXP
Ethernet
TSN
Tamper Protection
HAB / AES / DES
Face recognition

Local voice control

Package

Qualification
(Temperature)

Part Numbers
(10k resale price)

1 GHz* / 800 MHz**

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1171DVMAA ($5.82
MIMXRT1171CVMB8A ($6.22

MIMXRT1171AVMS8A (Auto)

* Speed of consumer qualified device.
** Speed listed is for industrial and automotive/extended industrial qualified devices.

1 GHz* / 800 MHz**

< < < <

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1172DVMAA ($6.22)
MIMXRT1172CVM8A ($6.72)

MIMXRT1172AVMB8A (Auto)

1 GHz* / 800 MHZz**

< < < <

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT117FDVMAA ($7.02)
MIMXRT117FCVMBA ($7.52)

MIMXRT117FAVMB8A (Auto)

800 MHz**
400 MHz

< < =< <

289 MAPBGA

Industrial (-40-105°C)

MIMXRT1173CVM8A -$7.42

1 GHz* / 800 MHz**
400 MHz

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1175DVMAA ($6.47)
MIMXRT1175CVMB8A ($6.97)

MIMXRT1175AVMS8A (Auto)

1 GHz* / 800 MHz**
400 MHz

< < < =< <

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1176DVMAA ($6.97)
MIMXRT1176CVMB8A ($7.57)

MIMXRT1176AVMS8A (Auto)

1 GHz* / 800 MHz**
400 MHz

< < < =< <

Y
Y

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT117HDVMAA ($7.96)
MIMXRT117HCVMB8A ($8.77)

MIMXRT117HAVMB8A (Auto)



SMART TOUCHLESS HMI SOLUTION DEVELOPMENT KIT (SLN-TLHMI-10T)
HARDWARE BLOCK DIAGRAM

USB-C (5V) 3.3 VBUCK LOW COST 24 MHz 64 MB QSPI 32 MB SDRAM
CONNECTOR REG LDO(s) CRYSTAL NOR FLASH PC200

tQSPI tSEMC

White LED x2

IR LED

2W 8Q) Speaker

Antenna

Reserved Camera
IR Camera Module

RGB Camera
Module

IMAGE SENSOR |m——————

(HIGH RES. RGB) €——&CLGRI0 ) 1 USER/RESET ,
L _SWITCH !

PIR Sensor
________ 1 USB Type-C

IMAGE SENSOR RGB 1 Power and Serial

(IR) «—LCIGPIO

RGB LED

DIP Switch SW8

PIR .
IRLED  <«— LED DRIVER <—2MM L _SENSOR _|
|jm—————— \ === 1 AUDIO 5._5inch TFT
| WHITE LED !<— LED DRIVER < AMPLIFIER > AwDioouT 1) oo
1
DIGITAL (('
HIGH RESOLUTION MICROPHONE
COLOR DISPLAY <—IZC-LGEID—>
DIGITAL (('
UART SPI 12C MICROPHONE
_____ ADC PWM GPIOs Y ___
1
B nxP Technology Mon NXP Technology || Optional Technalogy ' EXPANSION 1 EXT.2xMIC :
: HEADER : : HEADER 1
________________ ]
SLN-TLHMI-IOT Contains Out-Of-Box
* i.MX RT117H TLHMI solution development Kit » Coffee Machine, Elevator, Smart Home Panel APP

y
+ USB Type-C cable » User switches to load different APP when booting and reset 8 i



SLN-TLHMI-IOT HARDWARE SPECIFICATIONS

Application MCU NXP i.MX RT117H
Dual core ARM® Cortex®-M7 @1GHz+ Cortex®-M4 @440MHZ
2 MB on chip SRAM

Memory Winbond W25Q512JVEIQ
64MB QSPI NOR Flash at 133MHz

Memory Winbond W9825G6KH-5
32MB SDRAM x16 at 200MHz

RGB Camera JSX-Vision GC20-0SLN-FO with Galaxy GC2145
1280 X 720 MIPI interface

IR Camera JSX-Vision GC03-0SLN-FO with Galaxy GC0308
VGA with FlexIO

IR and White LEDs OSRAM with MPS MP2410AGJ LED driver

Audio Amplifier Diodes Inc. PAM8013 with i.MX RT MQS
mono, class-D, up to 2W at 8Q

Speaker PUI Audio ASE02808MR-LW150-R
28mm Enclosed Speaker, 2W cont. 3W max. with 8Q impedance

DISPLAY | RADIO

POWER

WIFI/BLE Combo module Azurewave AW-AM510 with NXP

IW416
Dual band 1x1 WIFI 4+ BLE 5.2

MIPI Display Rocktech RKO55AHD091A0-CTG
5.5-inch TFT 1280*720 Pixels with LED backlight

Power supply

USB Type-C

Selectable Source to wake-up RT117F from Low Power Mode
Switch, PIR, WIFI, BLE, External signal.

Separate Power circuitry during RT117H Low Power mode
only power necessary components

User-switches for low power mode wakeup(SWO0), load different
application when booting(SW1,2,3) and reset(SW4)

RGB and Status LEDs, PIR, MICX2

MikroE Click™ expansion header(debug/programming)
General Purpose Header
External Microphones




SLN-TLHMI-IOT (I.MX RT117H) EDGEREADY SOLUTION SOFTWARE BLOCK DIAGRAM

OTA FW Update
<[P AWS loT

FreeRTOS

_____________

_____________

Middleware

Multi-Core
Manager

File-system
Serial-manager
MQTT
mBedTLS
lwiP
LVGL
VGLite
H.264

Opus decode

Framework
Multicore Output Algorithm
Manager Manager Manager
Hardware Abstraction Laver
Multicore Output Manager Algorithm Manager
Manager HAL HAL HAL

ML Speech Engine Runtime Library Audio Front End Runtime Library

VIT (Voice ygiceSeeker> Conversa

@yberon or

i Beamforming
Leading Speech Solution Provider
. Tecf.\r.IoIogy) Echo Full duplex
Automatic Speech Recognition Cancellation  speaker phone
Wake Words & Commands and Barge-in

NXP Edge Ready Machine Vision Library
NXP Facial Biometric Authentication & Gesture Recognition API

NXP MCU inference engine

Face Detection Face Alignment

Mini CV

Face Quality 2D Liveness Algorithm

Face Recognition Gesture Recognition

Memory Management

CM7 Driver Layer

Speaker DMA FLASH Dual Core

MQS
PDM to
PCM
QSPI
MU
SEMA4
SHARED
MEMORY

Application Control

GUI Shell Wi-Fi/BLE
Framework
Multicore Camera
Manager Manager
Input Output
Manager Manager
Hardware Abstraction Layer
Multicore Camera Manager
Manager HAL HAL
Input Manager Output Manager
HAL HAL
CM4 Driver Layer
Camera Display GPU
= 73
0 LL
O 9O 3 Q 3 2 o
e O B G
Wi-Fi BLE Dual Core
>_
<t o
o = < 43
a e ) S 14
% < = b <2
D ) T u
n =

JERN
o

Voice Input

Display
Manager

Power Manager

Manager

GPU2D

Display Manager

Power Manager
HAL

LED

PWM

Touch

12C



SLN-TLHMI-IOT (I.MX RT117H) EDGEREADY SOLUTION SOFTWARE ARCHITECTURE

IR & RGB Framework
Framework Er e '
Camera HAL Display
MQS HAL Vision Algo Camera
Speaker Result Display HAL
Vision Algo HAL Voice Algo Touch
Result Graphics HAL B
s Voice Algo HAL Notification )
Message LVGL & VGLite HAL —
Peripherals CM7 IPC with Shared Memory CM4 Peripherals
CM?7 (Vision & Voice algorithm accelerator): CM4 (U1 & System control unit):
« Eramework « Framework
«  Vision algorithm with VGA input frames * CSI/MIPI Camera preview @VGA
- Voice algorithm (AFE + ASR) with mic input « LVGL GUI @720p with VGLite 2D GPU acceleration
«  MQS audio playback  Vision algorithm input frames color space conversion with PxP
« IPC communication with shared memory * Touch panel input

« |IPC communication with shared memory

o
Lo |

11



OUT-OF-BOX COFFEE MACHINE (FACTORY) DEMO (BASIC EXPERIENCE)

Register your
coffee selection?

12
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OUT-OF-BOX COFFEE MACHINE (FACTORY) DEMO

Register your

coffee selection?

o
Lo |

13



FACE RECOGNITION

NXP proprietary MCU

" \ optimized machine learning
. . I (ML) Vision algorithms
P| pel ine : Face . Face Face Rec
1 - Image Face : Liveness Face Face ; M, i
R e ef s > ol D il | oo/ sesuredelecton &
| I recognition
I : * Liveness detection
| — \ / — !
I Y !
i Camera Sensor, Inference Endine Action (unlock door, 1
1  File or Stream 9 update display) 1
1 |
\ /
N /
~ -~

Metric Performance* Comments

Accuracy 99.73% Baseq on th_e official LFW. bin which has 3000 positive pairs and 3000
negative pairs

TAR @ FAR=1.00E-7 04.44% Based on the randomly generated 100,000 positive pairs and 10,000,000
negative pairs from LFW dataset

Performance
Face detection/recognition distance  0.3-1.0m

FOV 90 degree

Face recognition time 900 ms Will be optimized in FW V1.1

PUBLIC 14 m

*Notes: Above performance will be updated based on FW V1.1 to have enhancement when launch



VOICE PERFORMANCE

AFE
x| 5_happy_aew 5_happy_aec_clean_processed_audio . .
tve | Soto o> | Volce e T Volce Voice » Acoustic echo cancellation
e | 075 1 Command Command Command Command Command « Noise Reduction
. - Beamforming
:: e S e gesiptndnndity o Sl < 4 St . Barge-in
10 1 _ » Full duplex for speaker phone(Conversa)
015 Streamed music
s |22 almost eliminated | Clean data returned by Voice Seeker | ASR
xhlf‘;nanyiiv —_— 5_happy_aec_micl B d Wake Word
t o | aom * Voice command
T o] « Audio playback
voen] Features in default demo
oo * Multi-language wake word in parallel
oone] ) + Skip wake word to active voice command
o0 ] Data captured by microphone 1
) eaeed Both voice user’s commands and music streamed by TLHMI board are combined * 4 languages (English, Chinese, French, Germany)
Support language: Far-filed (2.7m, 90°) Near-field (0.9m, 90°) Support language: Far-filed (2.7m, 90°) Near-field (0.9m, 90°)
English* Chinese*
Background FRR RAR FRR RAR Background FRR RAR FRR RAR
0 0, [0) 0 0
Silence 1.79% 91.07% 0% 92.86%  Sjlence 2.50% 73.53% 0% 98.53%
. 0 0 0 0
Microwave 3.57% 88.69% 0% 87.50%  Microwave 36.76% 69.44% 0% 98.53%
q 0 () 0 0
Music 17.86% 88.69% 12.50% 95.94%  Music 11.76% 94.36% 2.94% 100%
*Notes:
Tests setup is almost the same with Alexa AQT testing “r
15 A

Above performance will be updated based on FW V1.1 to have enhancement when launch.



100 %

0%

Coffee Machine Demo -
CM7

» || * AEC enabled — Barge-in enabled

Notes:

Streaming — AFE uses more CPU for AEC (Audio Echo Cancelation)
Streaming — System is vulnerable to Self Wake Ups
Waiting for Wake Word in 4 languages (EN, CN, DE, FR)

Waiting for Voice Commands in the language of the previously detected

Wake Word.

| slariup)

[ 0x21447070

[ Logging

[] TzCtrl

W mas_sudio

. output_manager

[ vision_alge_manager
[ veice_slgo_manager
[ audio_processing

IDLE state
Waiting for WW in 4 languages
Vision recognition disabled

Interaction / Recognition

Sstate

Waiting for VC in 1 language
Vision recognition running

Interaction state
| Waiting for VC in 1
language

Vision recognition stopped

IDLE state
Waiting for WW in 4 languages
Vision recognition disabled

ASR =48%
12% per language

AFE = 3%

4 languages (EN, CN, DE, FR)

“Hey NXP”
=

VIZN = 50%

ASR =15%
1 language of detected WW

LLLLON

AFE = 4%

Face detected
Face not |

“Start”

Register your
coffee
selection?

registered

ASR = 15%

Streaming

L1
AFE = 17%

Streaming

audio

AFE = 3% |

s.Ls)

O input

B multicore_manager

B multicare_rev_task

W Tmr Sve

B ISR giving 0x814514B8

[ 1SR notifying multicore_rcv_task
B ISR sending to Dx81447EA2



(startup)

w | Coffee Machine Demo — — Loaing
CM4 « Streaming — ASR disabled for Self Wake Up prevention .Tc:ﬁ::a_manager
. AEC disabled — Barge-in disabled + Waiting for Wake Word in 4 languages (EN, CN, DE, FR) B display_manager
- |.*_ASR turned off during streaming . wa::in\g/;vfo;vmce Commands in the language of the previously detected E'Lr:f%:[mmr
axe Jvorc. [ mlicore_ror. sk
=Dutpu't_ma;'(|ager
n ., . . queue_tas
IDLE state Interaction / Recognition _I_nteracthn state IDLE state B TSie  eosrerin

@+ | | Waiting for WW in 4 languages — state Waiting for VC in 1 Waiting for WW in 4 languages | B stsumscenesos

Vision recognition disabled Waiting for VC in 1 language language Vision recognition disabled I 1SR giving OxE0AF 5240

Vision recognition running Vision recognition stopped O n e e
et eetedte
_— sending to
Register your
“Hey NXP” Face detepted “Start” coffge
0% Face not registered selection?
50%
0%
Camera Manager = 5%

0%

LVGL = 70%

Camera Manager = 3%

VG =1i1%

Camera Manager = 3% \ | LVGL = 20%
[l

: queue = 7% M

0% | o o ..

1:40.000.000 (m:s.ms.ps)




NXP EDGEREADY Touchless HMI SOLUTIONS - ADVANTAGES SUMMARY

High-Integration

&Low cost

Enables ML Vision(face/gesture recognition), far-field voice control, 2D graphics Ul with
one NXP high performance crossover MCU which results in simple system design and
low cost

Not an add-on solution - allows developer to replace host MCU with i.MX RT

Available MHz & memory, and ability to trade off inference time vs. CPU load

Fast & easy to-use

Turnkey solution — EdgeReady examples of concept to production in only four months
No face/gesture recognition, local voice control or ML/AI expertise necessary

One stop shop support from NXP

Cross-platform Framework under dual core architecture with rich middleware and
production ready Al algorithms, enables customer capability and flexibility to customize
product design and fast time to market.

Plug and play out-of-box-experience

Easy to use development tools (MCUXpresso IDE, SDK, configuration & provisioning)
Familiar RTOS based environment for 10T developers

Worldwide distribution network for sales and support

Offer intuitive and customizable off/on-line device interactions.
Offline implementation eliminates latency while preserving privacy

Choose between face recognition or gesture recognition and different model types to
adapt to different user cases

Enables Cloud based device management, user data management, OTA, etc.
Flexibility to change external components

18




FOR MORE INFORMATION... WWW.Nxp.com/mcu-vision3D GOES LIVE NOVEMBER 3

_ = m ok

3| NXP EdgeReady MCU-Based Soi X =~ =+

c A Not secure | http://nww.preview.nxp.com/products/processors-and-microcontrollers/ar... @ Yr ﬁ 2 @ » e :

v 4 PRODUCTS  APPLICATIONS DESIGN SUPPORT COMPANY Ses SIGN IN LANGUAGE v A=

h'Y
M

oo SR

NXP EdgeReady MCU-E

Solution for 3D Face Rec

Overview Specifications Design Resources Get Help

Overview

NXP’s EdgeReady MCU-based solution for 3D face recognition leverages the
i.MX RT117F crossover MCU, enabling developers to quickly and easily add
3D face recognition with advanced liveness detection to their products, with
the confidence that it will work in even the most challenging outdoor lighting
conditions and can resist the most sophisticated spoofing attacks. 3D liveness
detection defeats spoofing attempts using photographs or 3D models, and

uses a high performance 3D structured light camera module (SLM) with an
More v &
W Buy # Schematics

' 'l

SLN-VIZN3D-IOT side SLN-VIZN3D-IOT top SLN-VIZN3D-IOT bottom
view view view

B Design Files/BOM

-

SLN-VIZN3D-IOT
NXP EdgeReady MCU-Based Solution for Secure Face Recognition

Kit contains:

« | MX RT Face Recognition Solution
« USB Type-A to USB Type-C Cable

1@us

W BUY DIRECT H DISTRIBUTOR

Availabiity?

Download
- Design Files: Schematics, BOM, layout
- Software via MCUXpresso SDK
= Source, binaries, documentation
View getting started pages & videos

Buy SLN-VIZN3D-IOT kits ($299)

19 4
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ISR

ﬂ%ﬁﬂgﬁﬁuuﬁz
MSDK S AEHhit RN F
-  CPU/Memory/Clock
«  EERSDK HBRIMRAIERNHMCHY
- Display, Camera, GPU, USB/I2C/UART/GPIO
- ERAIRE
- EINMZFEEUI/Logic
BIEmEMTRIE, IRBIREE

Code was tightly coupled->Made changing code difficult

SDK EE—HITIRER M

- REEFEBSPAMLEE

R FZAERIAE S

. EETINFIRZENUI M

e
ZFMCURJHEIES |2

Global parameter and
cross function calls

Flexibility
Ease-of-Use

Efficiency (Minimal Overhead)

. ’S’I*iﬁ

EII SRR

@#\'A
ﬁ-/is }Eﬁﬁi%%

SDKHYFHEREHT

R
&M
CIE/ =

o
Lo |
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—ME—BFRAMEWORKZ2Y

« Hardware Abstraction Layer(HAL)
devices

« Device Managers

« Message/Events

Vision Pipeline Framework

Core Framework Layer

Camera Display Network

F
T : « Device provides unified
ayer E .
attributes and operators
g (executor)
MCU SDK and drivers  Manager handles the
S b crl Sy " . logic (decision maker)
Driver Driver Driver Driver =l IieierEs Ll ° DeV|Ce aSkS manager to

take action through
events
» Multiple devices with
runtime registration
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A UNIFIED FRAMEWORK: ABSTRACT THE FUNDAMENTAL ELEMENTS

Message Queue Task

Unified fwk_message_t Structure Unified fwk_task_t Structure

typedef struct {
fwk_message_id tid;
unsigned char
freeAfterConsumed,;
union {
frame_msg_payload_t frame;
raw_msg_payload_t raw;
framework_request_t request;
h

} fwk_message t;

Unified APIs

Message RegisterQueue

Message Put

Message Get ‘

Message PutFromISR

typedef struct
{

QueueHandle t
gueueHandle;

fwk_task_id ttaskld;

int delayMs;

void (*msgHandle)(...);

int (*tasklInit)(fwk_task data_t

*)’
} fwk_task_t;
Unified APIs
[ Task_Start }

/ Task Processing \

Invoke “taskinit”

N (MaxDelay

<
< &

Invoke “msgHan|e”

i

. /

Timer

Unified sIn_timer_t Structure

typedef struct

{
TimerHandle_t handle;
sIn_timer_callback_t function;
SemaphoreHandle_t lock;
char

name[TIMER_NAME_LENGTH];
void *arg;
int autoReload;

} sin_timer _t;

Unified APIs

Timer_Start

Timer_Reset

Timer_Stop

‘ Timer_GetRemainingTime J

Key objects
-Unified structure
-Unified APIs
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ANATOMY OF A HAL DEVICE

- Analogous to abstract classes in object-oriented
languages

- Provide device type-specific list of methods which
must be implemented

= EX. start, stop, init, etc.
- Defines device type-specific attributes

= Ex. Camera has resolution, height, width attributes

SIFEMARERYIRESEE
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DEVICE MANAGERS

- “Manages” devices

- Responsible for initializing, starting, stopping, etc. all
registered HAL devices

- Manager for each type of device
- Communicates data between devices
- Reduces tight code coupling

- Provided to customer as library binary and header
files

- Underlying details of message passing not important
for customer project development

- Focuses attention on HAL devices rather than
optimizing message passing

Output Manager

Init + start devices
Communicate Events

RGB LED Speaker
Device Device

PUBLIC 25 m



UNIFY THE PRODUCER/CONSUMER PATTERN WITH MESSAGING

Request Frames

>
l

Request Frame (Input Event fro
_input HAL dev
IErame ready from] Input Notify
amera HAL dev Input Notify R Unified Messaging
Reponses Frames
---------------------------------------------------------------------- > -Request
“““““ Reponses Frame -Response
Frame consumed (e - .
L display HAL de\J by algo HAL dev -Notification

Request Frame

A

Algo Result Notify

Request Frames

A

Dutput HAL dev(consumer

p
Route notify message to
)
N\
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SLN-VIZN3D- IOT(

Face Rec Ul

Vision Framework Core

art Refrlgerator(eesture)

3D Camera| Face Rec | GFX PxP
HAL || AlgoHAL | HAL

RGB Camerd CD Display/UVC Display
HAL HAL HAL

Button Input LPM Audio Output
HAL HAL HAL

Vision Framework Core
GFX PxP
HAL
RGB Camera UVC Display
HAL HAL
LPM  |Audio Output
HAL HAL

eople Countingobject bet)

Vision Framework Core

-‘l

GFX PxP
HAL

BENEFITS OF THE UNIFIED FRAMEWORK: MAXIMUM REUSE FOR CROSS APPLICATIONS

I ) customized

E (*) Reuse
- (*) Customized

Reuse
-Same platform

-Different use cases

(*) Reuse

o
Lo |
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Vision Framework Core

Vision Framework Core

Vision Framework Core

Button Input

HAL

LPM
HAL

Audio Output

HAL

3D Camera| FaceRec || GFX PxP FaceRec | | GFX PxP
HAL Algo HAL HAL Algo HAL HAL

RGB Camerd_CD Display UVC Display a UVC Displ
HAL HAL HAL HAL

BENEFITS OF THE UNIFIED FRAMEWORK: MAXIMUM REUSE FOR CROSS PLATOFRMS

sm-wzmo-mn% SLN-VIZNAS-10T srioss

| () Reuse
I ) customized

E (*) Reuse
- (*) Customized

Reuse
-Same use case

-Different platforms

o
Lo |
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BENEFITS OF THE UNIFIED FRAMEWORK: FLEXIBLE TO EXTEND TO SUPPORT DUAL
CORE/LVGL/VOICE

IR & RGB Framework
Framework
Frames - :
SLN-TLHMIHOT T Camera HAL
RT117H based MQS HAL Vision &JQQY Gamera
Result Display HAL
Vision Algo HAL Voice Algo
Result Graphics HAL
Mic Voice Algo HAL Notification
Message LVGL & VGLite HAL
Peripherals CM7 IPC with Shared Memory CM4 Peripherals
= DUAL CORE

- Add the IPC HAL

SLN-TLHMI-IOT(rRT117H)

- Run separate configured framework and HAL on cm7 and cm4
= LVGL And VOICE

- Add the LVGL HAL dev for display/output

- Add the voice algorithm HAL dev

o
Lo |
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Binary Library
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From concept to product in 4 months
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Face Recognition
Solutions

m SECURE CONNECTIONS
FOR A SMARTER WORLD
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NXP ABiIRBI A EES

i.MX RT106F RT11/F 1.MX 8M mini
2D 3D 3D

gk (IR+RGB) (2IR, 3DEETYE) (NIR +£5¥35¢)/ToF
=3 NXP NXP/3d partner Alibaba/Tencent
Birmiz WEAEE ) )84, 2%, JHER NS

HET 5T NXP Solution/Module NXP Solution/Module Reference design
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MPU VS. NEW MCU

.
MPU MCU
(Application Processor) (Embedded Processor)

Smart phones & tablets, Switches,
Applications Smart screens, Appliances,
PP Routers/gateways, Power tools,
Robo-cleaners, etc. Toys, etc.
Graphics Complex Ul None, or basic bit mapped
: Linux, Android, iOS, Windows, FreeRTOS, MicroC/OS, Mbed OS, ...
Operating System
Virtual Memory Support Memory Management Unit No
Storage Giga Bytes (NAND Flash) Mega Bytes (NOR Flash — often on chip)
Memory Giga Bytes (SDRAM) Mega Byte (SRAM — usually all on chip)
CPU Arm Cortex-A Arm Cortex-M
Intel Core i7 Intel 8051
Number of cores 1,2,4,8, ... 1 (or 2)
NXP Example Family I.MX 8M I.MX RT1060
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NXP EDGEREADY i.MX RT117F MCU BASED
3D FACE RECOGNITION SMART LOCK SOLUTION

- Development kit SLN-VIZN3D-10T
- Available Now — $299 from NXP distributors

- MCU
- .MX RT117F (1 GHz Cortex-M7 Core, 2 MB SRAM)

- Camera(s)
- 3D SLM Camera (IR) + RGB CMOS Sensor (optional)

- Connectivity
- NXP QN9090 Bluetooth LE 5.0

- Display (optional)
- 2.4” LCD (240 x 320)

- Audio playback (optional)
- Speaker + analog amplifier (DAC integrated on MCU)

- Low power mode
- SNVS with wake on PIR, BLE, button

| ™}
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I.MX RT1170 CROSSOVER MCUS

- Key Features
- Arm Cortex-M7 CPU (1 GHz)
32KB/32KB L1 Cache, 512KB TCM

- Arm Cortex-M4 CPU (400MHz) (optional)
16KB/16KB L1 Cache, 256KB TCM
- 2MB on-chip SRAM (including TCM for CPU core)
- Parallel LCD Display
Up to WXGA (1280x800) @60fps
- 8/16/24-bit Parallel Camera Sensor Interface
- 2-lane MIPI CSI and 2-lane MIPI DSI
- 2D GPU & Graphics Accelerator
- 8/16/32-bit SDRAM controller up to 200MHz
- 8/16-bit Parallel SRAM / FLASH (NOR or NAND)
- 2x Dual-channel FlexSPI with on-the-fly decryption
= Serial NOR, serial NAND, HyperBUS devices
- 2x eMMC 5.0/SD 3.0/SDIO Port
- 2x USB 2.0 OTG, HS/FS, Device or Host with PHY
- Audio:
4x 12S/SAl
1x S/PDIF Tx/Rx
» ASRC
= 8-ch digital microphone input
- 3X ENET:
1Gbps ENET w/ AVB
10/100 ENET w/ IEEE 1588
1Gbps ENET w/ TSN

- 2x 12-bit ADC, 4.2 Msps, up to 20 channels total
- 4x Analog comparator,

- 12-bit DAC

- Full PMU Integration — DC-DC + LDOs

Main CPU Platform

Arm® Cortex®-M7 (up to 1 GHz)
32 KB D-cache w/ ECC I 32 KB I-cache w/ ECC

System Control

FPU . MPU l NVIC

Up to 512 KB TCM w/ ECC

t Secondary CPU Platform

Arm Cortex-M4 (up to 400 MHz)
‘ 16KB D-cache 16KB I-cache :

w/ Parity Check w/ Parity Check

: FPU_ 1 MPu T WviC
‘ 256 KB TCM w/ ECC

Multimedia
2D GPU with Vector Graphics Acceleration

2D Graphics Acceleration (PXP)
Resize, CSC, Overlay, Rotation

MIPI® CSI Parallel CSI

MIP1 DSI Parallel LCD

" Available on certain products within the family

Connectivity

Timers

Ii
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I.MX RT1170 MCU CONFIGURATIONS

Cortex-M7
Cortex-M4
MIPI CSI / DSI
OpenVG 1.1
CSI/LCDIF / PXP
Ethernet
TSN
Tamper Protection
HAB / AES / DES
Face recognition

Local voice control

Package

Qualification
(Temperature)

Part Numbers
(10k resale price)

1 GHz* / 800 MHz**

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1171DVMAA ($5.82
MIMXRT1171CVMB8A ($6.22

MIMXRT1171AVMS8A (Auto)

* Speed of consumer qualified device.
** Speed listed is for industrial and automotive/extended industrial qualified devices.

1 GHz* / 800 MHz**

< < < <

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1172DVMAA ($6.22)
MIMXRT1172CVM8A ($6.72)

MIMXRT1172AVMB8A (Auto)

1 GHz* / 800 MHZz**

< < < <

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT117FDVMAA ($7.02)
MIMXRT117FCVMBA ($7.52)

MIMXRT117FAVMB8A (Auto)

800 MHz**
400 MHz

< < =< <

289 MAPBGA

Industrial (-40-105°C)

MIMXRT1173CVM8A -$7.42

1 GHz* / 800 MHz**
400 MHz

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1175DVMAA ($6.47)
MIMXRT1175CVMB8A ($6.97)

MIMXRT1175AVMS8A (Auto)

1 GHz* / 800 MHz**
400 MHz

< < < =< <

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT1176DVMAA ($6.97)
MIMXRT1176CVMB8A ($7.57)

MIMXRT1176AVMS8A (Auto)

1 GHz* / 800 MHz**
400 MHz

< < < =< <

Y
Y

289 MAPBGA

Consumer (0-95°C)
Industrial (-40-105°C)
Automotive (-40-125°C)

MIMXRT117HDVMAA ($7.96)
MIMXRT117HCVMB8A ($8.77)

MIMXRT117HAVMB8A (Auto)
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SLN-VIZN3D-10T SOFTWARE DEVELOPMENT KIT BLOCK DIAGRAM

L Bootieader Application Control Modules

B P ¥ P ettt s S et Pl TSl e i S Pt Ve e Pt e e e e
Y e e o i e e el e e e e e e et e e e e et )
B i i e i . " ' i’ |

Framework

Hardware Abstraction Layer
Camera Manager HAL Display Manager HAL Power Manager HAL Input Manager HAL Output Manager HAL Algorithm Manager HAL

NXP Facial Biometric Authentication Runtime Library

Middleware

Driver Layer
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FACIAL BIOMETRIC AUTHENTICATION SOFTWARE PIPELINE

Face ; Face Face Rec
; Image Face : Liveness Face Face ;
Image Capturing » o0 rocessing > Detection %ﬂglc':tﬁ’ Alignment Angeg:iLtjr??n nggfg

- mm mm mm mm mm mm mm mm Em Em Em mm Em E—
o e e e e

\ J N J \ J
Y Y Y
Camera Sensor, Inference Engine Action (unlock door,
File or Stream _ update display)
\ /
\\ //

S e e e e e e e mmm M e R Mmm M e M Mmm mmm e M Mmm Mmm e Mmm Mmm Mmm e Mmm Mmm Mmm e M Mmm M e Mmm Mmm Mmm e Mmm Mmm M e Mmm Mmm M e Mmm Mmm Mmm e Mmm Mmm M e Mmm Mmm M e Mmm M M e Rmm M M e e

PUBLIC 41 M:



BHi#l “—HShR”, IRE“HID"BRAEE
- S RRAREBESEIEMCUY

- BAREERIIFERE, BEMRRISREESEZR

3D
T (RRREHEEH)

Y e, - BB EARSRIDEY, TRELANESHRIEETE, 85
EFIAA e

. SEA40NMIFE, ML TFe50nmib, SIS tTaIEIAINE
IR .
T wxe i.M)L(’ RT117F) 3¢, RBEYERITFHT
. ZEEHel QI TR TEEEE %
¥R . ,— I .
e . EERTEAN, SUERSTE, (PSR
455_ . SISTERE, TLUBITENAPPIE TRIESTE
. \ % (I, SRR
" (1) SRFNXP i.MX RT117F FHESsE
\ T2 (2) SERNETHEZREITECHNGRELREERE
(ITJ90M)
3D A BLIRBIIRER
.2 X



BHi#l “—HShR”, IRE“HID"BRAEE

Flash

SDRAM

3D ZEigy¢tE L4 T EBRGBEL
(EERREERGH) FATFEEFIEAR
12C MIPI-CSI DVP MIPI-DSI
Parallel LCD
QSPI
IDFERER ABEIRA! 2D GPU
HHENNERE ‘ kR ‘ PXP
SEMC . /SDIO
i MX RT117F DARTISD!

RTOS & Drivers ‘
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REMOTE REGISTRATION CAPABILITY

Phone App H\

[

Face Feature
Data

ARM Cortex-Axx
Face Registration

VN _
| \\ Reception Desk
\ D Y . / S —
\ Y -0 <77 [
\ A Y T 5 e — %86
\ RS ~ Face Registration
! N = - N e @
\
\
\
\ -
\ BT or Wi-Fi
AN Gateway

Arm Cortex-M Face
Registration &
Inference Engine

Smart Access Smart Lock
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FACE RECOGNITION APP TYPE AND MODEL TYPE CONFIGURATIONS AND CAPABILITIES

App Type Definitions Maximum # Liveness
_ App Type of faces Detection

Smart Lock Smart Lock 50 Yes (2D & 3D)
Targets battery powered smart lock
applications
Smart Access 3000 Yes (2D & 3D)
Smart Access
For line powered access control panels User Identify No limit _2D
No liveness

User Identify (1:1)
HMI user identification applications that
used for identify if the card match with the user.
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FOR MORE INFORMATION... WWW.Nxp.com/mcu-vision3D GOES LIVE NOVEMBER 3

_ = m ok

3| NXP EdgeReady MCU-Based Soi X =~ =+

c A Not secure | http://nww.preview.nxp.com/products/processors-and-microcontrollers/ar... @ Yr ﬁ 2 @ » e :

v 4 PRODUCTS  APPLICATIONS DESIGN SUPPORT COMPANY Ses SIGN IN LANGUAGE v A=
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M
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NXP EdgeReady MCU-E

Solution for 3D Face Rec

Overview Specifications Design Resources Get Help

Overview

NXP’s EdgeReady MCU-based solution for 3D face recognition leverages the
i.MX RT117F crossover MCU, enabling developers to quickly and easily add
3D face recognition with advanced liveness detection to their products, with
the confidence that it will work in even the most challenging outdoor lighting
conditions and can resist the most sophisticated spoofing attacks. 3D liveness
detection defeats spoofing attempts using photographs or 3D models, and

uses a high performance 3D structured light camera module (SLM) with an
More v &
W Buy # Schematics

' 'l

SLN-VIZN3D-IOT side SLN-VIZN3D-IOT top SLN-VIZN3D-IOT bottom
view view view

B Design Files/BOM

-

SLN-VIZN3D-IOT
NXP EdgeReady MCU-Based Solution for Secure Face Recognition

Kit contains:

« | MX RT Face Recognition Solution
« USB Type-A to USB Type-C Cable

1@us

W BUY DIRECT H DISTRIBUTOR

Availabiity?

Download
- Design Files: Schematics, BOM, layout
- Software via MCUXpresso SDK
= Source, binaries, documentation
View getting started pages & videos

Buy SLN-VIZN3D-IOT kits ($299)
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