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Welcome to the SLN-TLHMI-IOT Getting Started Guide! This guide walks you through
the process of getting up and running with your SLN-TLHMI-IOT board. This guide takes
you through the steps of unboxing your kit, running the out-of-box coffee machine demo
application, as well as downloading, modifying, and debugging the firmware source code
for your kit.

Before we begin, make sure to check the box your kit came in for any marks or
other damage, and should you find anything, be sure to report it to your local NXP
representative.

Unbox

The box your kit arrives in should contain a few different things, including:

* A packing list paper
¢ Fully assembled smart Human Machine Interface (HMI) kit
* USB-C cable

Figure 1. Items inside the box

1.2 Power on

Before we begin, remove the protective film from the RGB and IR camera, as shown in
figure Figure 2. This protective film is used to protect the lens of each camera during
transport. However, failure to remove may cause the image capture not to work correctly.
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Figure 2. Protective film covering the two cameras: RGB and IR

To get started, follow the steps below:

1. Take the provided USB-C cable and plug one end into your laptop/PC.

Figure 3. USB-C power port

2. Once successfully plugged in, the display shows a startup screen with the icon for the
currently enabled application most prominently displayed. For the purposes of this
guide, we are focusing on the coffee machine application.
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Figure 4. Startup screen

3. Touch the screen or wait a few seconds and the coffee machine standby screen
appears. This screen is used as a screen saver to indicate that the kit is waiting for
user interaction. The standby screen is enabled when the board is first turned on,
once a coffee is finished brewing, and after a timeout period is reached without any
interaction with the kit.

English W

Say "Hey, NXP"
or

Touch the screen

to select your coffee

Figure 5. Coffee machine standby screen

4. Once the standby screen is enabled, touch the screen one more time to begin using
the coffee machine demo. Touching the screen enables the home screen.
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Figure 6. Home screen

Note: If no voice commands and/or touch events are received, the board automatically
reenters the standby screen after a 60 second timeout.

1.3 Saving a new face

Let us get started with a demonstration of this application’s out-of-box features!

To demonstrate the SLN-TLHMI-IOT's ability to create tailored custom experiences for
each saved user, we are using our face to save a custom coffee profile.

Before diving in, let us take a quick tour of the home screen layout.

The home screen is divided into two halves: the camera preview pane on the left, and the
coffee selection menu on the right.

Additionally, there is a Start button in the lower-left corner of the screen and a language
selector drop-down menu in the top-right corner of the screen.
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English W

Figure 7. Start button and language drop-down

On the camera preview pane, a bounding box is provided to help you properly align your
face to be recognized by the kit.

The different colors of the bounding box are used to indicate face recognition status. By
default, the box is colored blue to indicate that no face has been detected.

Figure 8. Blue indicates that no face has been detected

The color red is used to indicate that an unrecognized face has been detected. Align your
face with the camera until the bounding box turns red.
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Figure 9. Red indicates that an unrecognized face has been detected

Once the camera detects your face, it can later be used to associate with your preferred
coffee selection.

Now that your face has been detected, you are ready to select your coffee preferences.
The coffee configuration options can be seen on the right half of the home screen as
shown in Figure 10. These options include coffee type, size, and strength.

e E.. —

Americano Cappuccino

v

Eépres's Caffe Latte

—Strength:
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Figure 10. Coffee configuration options: coffee type, size, and strength

To choose your coffee preferences, follow the steps below:

1. Select the coffee type by pressing the icon associated with your preference.
2. Next, click the checkbox selector next to your preferred size.
3. Finally, select the checkbox selector next to your preferred coffee strength.
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4. The coffee selection has been customized. Before moving on, ensure that the
camera detects your face (indicated by a red bounding box) before pressing the Start
button to begin brewing the coffee.

Note: The start button is grayed out and cannot be pressed until a coffee type, size,

and strength have been selected.

b —— =
Americano Cappuccino
| ‘: J r
— -—

Eépresrso Caffe Latte
3 ~Strength:

2Size: _
.Small .Soft

4 .Medium
START

Figure 11. Selecting coffee preferences

5. After pressing the start button, a brewing animation is shown. The brewing screen
displays a progress bar and a summary of the chosen selections on the left.

PN B

Espresso

Large

Mild

Figure 12. Brewing screen

6. Once the brewing animation is finished, the chosen coffee is shown on the final
screen.
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Figure 13. Final screen

7. After a brief delay, a voice prompt plays via the onboard speakers, asking "Save your
coffee selection? Confirm or Cancel."
Say "Confirm" to save this order.
Answering "Confirm" associates the coffee that was brewed with your face. Next time
your face is recognized, the coffee machine automatically asks whether you would
like to reuse your saved order.

After your order is complete and the prompt has been responded to, the device
automatically reenters the standby screen that has been shown at startup.

o B
9 English w
NX@ (& rec sl

Say "Hey, NXP"
or

Touch the screen

to select your coffee

Figure 14. Standby screen
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1.4 Modifying a saved face

Now that we have demonstrated the core features using traditional touch-based controls,
let us walk through the next generation hands-free voice control capabilities made
possible by the processing power of the i.MX RT117H.

First, wake the board out of Standby mode, using the "Hey NXP" wake word.
s
NXO

=—
Americano Cappuccino

v

Caffe Latte

—Strength:

Figure 15. Home screen

Note: The wake word is used to exit Standby mode but is not necessary to be used prior
to each voice command.

With the board active once more, align your face inside the bounding box until the color
of the box turns green1.

1 If the bounding box turns red, your face is not recognized as a saved user. Assuming you responded
with "Confirm" to the registration prompt in the previous step, meaning the application has saved your
face and coffee order, you may need to power cycle the kit. Once a face has been recognized or a new
face has been detected, the board must be reset or enter standby before it attempts to look for a different
face.
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Figure 16. Green indicates that your face has been recognized

A green bounding box indicates that you are a recognized user. The coffee machine
plays an audio prompt asking if you would like to order "Another Espresso? Confirm or
Cancel?"

Responding with "Confirm" immediately takes you to the brewing screen again, while
"Cancel" can be used to choose a different coffee selection.

Instead of reusing our saved order, respond to the prompt with the "Cancel" voice
command, allowing us to choose something different. This time around, however, we are
using hands-free voice commands instead of the touch controls we used previously.

To demonstrate the touchless capabilities of the TLHMI, follow the steps below:

1. Set the coffee type by using the "Cappuccino" voice command. A green LED and
brief audio tone indicates successfully recognized voice commands.
Note: Each of the supported voice commands matches the words shown on the
screen.
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Figure 17. "Cappuccino” voice command updates the coffee type selection
2. Now, update the coffee size using the "Medium" voice command.

Figure 18. "Medium" voice command updates the coffee size selection
3. Set the strength to the maximum using the "Strong" voice command.
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Figure 19. "Strong" voice command updates the coffee strength selection
4. Finally, start the brewing animation again using the "Start" voice command.

Cappuccino

Medium

Strong

Figure 20. Brewing screen displays the updated coffee selection

5. Once the animation is completed, and the final screen is reached, you are prompted
again to save your new order (replacing the previous order).
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Figure 21. Final screen displays the updated coffee selection

Responding to the prompt with "Confirm" overwrites your previously saved order with
your latest selection. Now, the next time your face is recognized, it automatically uses
your updated order.

e
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Figure 22. Modified coffee selection

1.5 Deleting a saved face

Now that we have demonstrated saving a face and updating a coffee order, let us finally
demonstrate deleting our face from the local face database.

To do so, reawaken the board from Standby mode using the "Hey NXP" wake word and/
or by touching the screen.
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After the display turns back on, align your face with the onscreen bounding box. Once
your face is recognized, use the "Delete User" voice command to delete your face from
the database. Alternatively, you can click the red X icon in the top-left corner of the
screen to remove the recognized face.

Figure 23. Deleting a saved face

After successfully saving a new coffee machine user, modifying, and deleting the order,
we have completed our introduction of the coffee machine out-of-box demo experience!

Now that you are familiar with the basics, see the Smart HMI User Guide for a
comprehensive list of all the out-of-box features available in SLN-TLHMI-IOT. The guide
also includes the additional demo applications available such as the smart elevator and
smart home touch-panel applications.

2 Setup and installation

MCU-SMHMI-GSG

2.1 Getting MCUXpresso IDE

The MCUXpresso IDE brings developers an easy-to-use eclipse-based development
environment for NXP MCUs based on Arm Cortex-M cores, including its general-purpose
crossover and wireless-enabled MCUs.

The MCUXpresso IDE offers advanced editing, compiling, and debugging features. It
also offers MCU-specific debugging views, code trace and profiling, multicore debugging,
and integrated configuration tools.

Note: There is a bug with version 11.5.1 of MCUXpresso IDE which prevents building
projects for the SLN-TLHMI-IOT. Therefore, version 11.5.0 is required.

To download MCUXpresso IDE, follow the steps below:

1. Go to MCUXpresso IDE v11.5.0 [Build 7232] [2022-01-11] and click the Downloads
button.
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MCUXpresso Integrated Development Environment (IDE)

MCUXpresso-IDE Receive alerts ®

Overview Software Details Design Resources ® Training Support DOWNLOADS

The MCUXpresso IDE brings developers an easy-to-use Eclipse-based
development environment for NXP® MCUs based an Arm® Cortex®-M cores,
including its general purpose crossover and wireless - enabled MCUs. The
MCUXpresso IDE offers advanced editing, compiling, and debugging features
with the addition of MCU-specific debugging views, code trace and profiling,
multicore debugging, and integrated configuration tocls. The MCUXpresso
IDE debug connections support Freedom, Tower® system, LPCXpresso, 1.MX
RT-based EVKs, and your custom development boards with optimized open-
source and commercial debug prabes from NXP, P&E Micro® and SEGGER®

Figure 24. MCUXpresso IDE homepage
2. The Downloads page appears. Next, click the Download button.

Downloads
1 download
@® NXP (1)
IDE AND BUILD TOOLS
MCUXpresso Integrated Development Environment (IDE)
FILTER BY FLEXERA RevAll Jan27,2022 1KB MCUXPRESSO

Development Software

O IDE and Build Tools

Design Resources
Select a section

Documentation = Hardware Related Software

Documentation

Quick reference to our documentation types

1-5 of 15 documents Sortby Relevance v
@® NXP(15)

USER GUIDE

MCUXpresso IDE - User Guide
FILTER BY PDF Rev11.51 Apr7,2022 19.8MB MCUXPRESSO-UG English, B32

Figure 25. Downloads page
3. The Sign In page appears. Login with your credentials.
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Figure 26. Sign In page
4. Once you have signed in, select the Previous tab.
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Figure 27. Selecting the previous tab
5. Select v11.5.0 (See the above note).
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6. The Software Terms and Conditions page appears. Read the conditions and click
the 1 Agree button.

X PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY Q search nxp com & w

sign » Software Terms and Conditons

Software Terms and Conditions
MCUXpresso IDE

Please read the foly 1 click | AGREE at the bttom before downloading your sovare.

LA_OPT_NXP_So

IMPORTANT. Read 1

Figure 29. Software terms and conditions page

7. The Product Download page appears from where you can download the
MCUXpresso IDE. Download the appropriate version for your system.

DO eroouers aspuickmons oesin suesont  company R & w

NP Dosign > MCUXpresso DE > MCUXprosso IDE : Files:

Software & Support
— Product Download

MCUXpresso IDE

Files | LicanseKeys  Notes © Dounioad Hely

Figure 30. Product download page

8. Open the downloaded application and follow the instructions found in the installer.
After successful completion of the download and installation procedure, verify the
installation. To do so, select the About MCUXpresso IDE from the Help tab at the
top of the IDE window.

. sln_viznlc_iot - MCUXpresso IDE
File Edit Navigate Search Project Configlools Run RTOS Analysis Window  Help

8 i Welcome

A _
@ Help Contents
%' Search

Show Contextual Help

Show Active Keybindings... Ctrl+Shift+L
45 Tips and Tricks...

Cheat Sheets... About MCUXpresso IDE

@ Eclipse User Storage >
% Check for Updates

4 Install New Software...

@ Eclipse Marketplace...

* Additional resources > |
B MCUXpresso IDE installation details

® MCUXpresso IDE Save Info for Support

1 o
Figure 31. About MCUXpresso IDE

9. The About MCUXpresso IDE window appears to show the version information.
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B8 About MCUXpresso IDE O X

MCUXpresso IDE v11.5.0 [Build 7232] [2022-01-11] a
(c) Copyright 2006-2022 NXP

For further information about NXP and NXP products, visit:
NXP Semiconductors: http://www.nxp.com

MNXP Microcontrollers:
http:/fwww.nxp.com/products/microcontrollers
MCUXpresso IDE: http://www.nxp.com/mcuxpresso,/ide

MCUXpresso
DE For community-based support visit the MCUXpresso IDE

forum at http://www.nxp.com/mcuxpresso/ide
Check for latest version at;
http:/fwww.nxp.com/mcuxpresso/ide

e smn oseima b VOO T T B imim mm s B i mim e el el e

cCeSENNOB ! &

@‘ Installation Details Close

Figure 32. MCUXpresso version information

Installing the SDK

MCUXpresso SDK is a comprehensive software enablement package designed to
simplify and accelerate application development with NXP microcontrollers based on
Arm Cortex-M cores. The MCUXpresso SDK includes production-grade software with
integrated RTOS (optional), stacks and middleware, reference software, and more. It is
available in custom downloads based on user selections of MCU, evaluation board, and
optional software components.

Before building the SLN-TLHMI-IOT SDK example projects, the target SDK must be
imported into MCUXpresso IDE.

To install MCUXpresso SDK, follow the steps below:

1. Open MCUXpresso IDE. Upon opening the application, the MCUXpresso IDE
welcome screen appears, as shown in Figure 33.
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Home Overview What's New First Steps Web Resources Documentation IDE
Welcome to MCUXpresso IDE
MCUXpresso IDE provides an easy-to- Download and Install SDKs
use Eclipse-based development e

environment for NXP MCUs based on
ARM Cortex-M cores, including LPC and
Kinetis microcantrollers and i MX RT
crossover processors. It offers advanced I Create a New Project
aditing, compiling, and debugging
features with the addition of MCU-
specific debugging views, code Irace
and profiling, multicore debugging, and

integrated configuration tools /

Import SDK Examples

x ¥ Always show Welcome at start up

MCUXpresso

Figure 33. MCUXpresso IDE welcome screen
Note: If you have already dismissed the welcome screen and are instead taken
directly to the MCUXpresso IDE landing page, you can search for "welcome" from the
IDE’s search menu, as shown in Figure 34.

v v | »

= O 8= Outline 8 ®-Globa.. O Quick.. ®-Varia.. 9 Break.. — O

Global Variables 8

welcome] ~ t provides an outline.

Previous Choices Welcome (General)
Previous Choices Welcome (General)
Comgmands Welcome - Show help for beginning users

Show In (Welcome)
Show View (Welcome) - Shows a particular view
Welcome

® @ o0

Help % Search ‘welcome’ in Help

Figure 34. Search "welcome" on search menu
2. Click the Download and Install SDKs link.
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use Eclipse-based development
environment for NXP MCUs based on
ARM Cortex-M cores, including LPC and
Kinetis microcontrollers and i.MX RT
crossover processors. It offers advanced
editing, compiling, and debugging
features with the addition of MCU-
specific debugging views, code trace
and profiling, multicore debugging, and
integrated configuration tools.
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Figure 35. Download SDKs
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3. You see a catalog of all the SDKs that can be downloaded through MCUXpresso,

as shown in figure Figure 36. These SDKs provide device knowledge, drivers,
middleware, and reference example applications for your development board or

MCU.
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<
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Figure 36. SDK installation popup
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Figure 37. Download evkmimxrt1170 SDK

5. The Review Licenses prompt appears. Accept the license agreement and click the
Finish button.

f| B8 install O x

t Review Licenses

Licenses must be reviewed and accepted before the software can be installed. L&

| License text (for SDK_2.x_MIMXRT1170-EVK 2.11.1.201911251446):

LA_OPT_NXP_Software_License v31 December 2021 ~
IMPORTANT. Read the following NXP Software License Agreement ("Agreement”) completely. By selecting the "l Accept”

button at the end of this page, or by downloading, installing, or using the Licensed Software, you indicate that you accept the
terms of the Agreement and you acknowledge that you have the authority, for yourself or on behalf of your company, to bind
your company to these terms. You may then download or install the file. In the event of a conflict between the terms of this
Agreement and any license terms and conditions for NXP's proprietary software embedded anywhere in the Licensed

Software file, the terms of this Agreement shall control. If a separate license agreement for the Licensed Software has been
signed by you and NXP, then that agreement shall govern your use of the Licensed Software and shall supersede this
Agreement.

MNXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between your employer, of which you are an authorized representative, or, if you have no employer,
you as an individual ("you" or "Licensee"), and NXP B.V. ("NXP"). It concerns your rights to use the software provided to you in
binary or source code form and any accompanying written materials (the "Licensed Software”). The Licensed Software may

@) | accept the terms of the license agreement
()1 do not accept the terms of the license agreement

@ < Back Next =

Figure 38. Check License and Download

6. The MCUXpresso proceeds to download the SDK.
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B installing Software | X

|@ Operation in progress...

Fetching com.nxp.mcuxpresso.sdk.sdk_2.x_mimxr...1/plugins/ (128.66MB of 379.36MB at 1.46MB/s)

[] Always run in background

Run in Background Cancel Details >>

Figure 39. Downloading SDK

2.3 Downloading SLN-TLHMI-IOT projects

The SLN-TLHMI-IOT out-of-box projects are published under the NXP GitHub page. You
can either clone the repository using Git or download a zip folder containing the source
code from here.

If you are unfamiliar with Git, it is recommended to download the zip folder for now.

11 Pullrequests () Actions [ Projects [0 wiki () Security |~ Insights
P master » P 2branches 0 tags Go to file m About
No description, w
ﬂ nxp-nanoai Add the pre-built firmware for GC0308 camera cenfiguration .. EJ Clone ®
[0 Readme
HTTPS GitHub CLI
[ = The 2.11.0_Smart_TLHMI_RC1 relez Ty 1star
B w7 The 2.11.0_Smart TLHMIRCY relez | Nttps://github.com/liP/sln_tlhmi_ict.git | [0) @ Owatching
Use Git or checkout with SVN using the web UR ¥ Tferk
B framework The 2.11.0_Smart_ TLHMIRC1 releg - - or hecroubwii 3R using the wel U
B gl vglite lib The 2.11.0 Smart TLHMIRCT relez [ gpen with GitHub Desktop
Releases
B plop The 2.11.0_Smart TLHMI_RC1 relez
[ Download ZIP No releases published
B resource The 2.11.0_Smart TLHMRC1 rele:
[ LA_OPT_NXP Software_License.txt The 2.11.0_Smart TLHMI_RC1 release 2 months ago
Packages
[} READMEMD The 2.11.0_Smart_ TLHMI_RC1 release 2 months ago
No packages publisher
D SW-Content-Register.txt The 2.11.0_Smart_TLHMI_RC1 release 2 months ago
Q plopfilejs The 2.11.0_Smart_TLHMI_RC1 release 2 menths ago
Languages
Q sln_smart_tIhmi_cm7.bin The 2.11.0_Smart_TLHMI_RC1 release 2 menths ago S
® Coal ®H
O sin_smart_tlhmi_cm7_GC0308.bin Add the pre-built firmware for GC0308 camera configuration 2 menths ago JavaScript
® Handlebars 0.0%
iZ  READMEMD
Introduction
Figure 40. SLN-TLHMI-IOT GitHub repository

Note: If downloading a zipped archive, be sure to unzip this folder before proceeding to
the next step.

3 Build and run
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3.1

Importing SLN-TLHMI-IOT projects

To import the projects we downloaded into the IDE, follow the steps below:

1. Open the File menu in the top left corner of the IDE and select Open Projects from

File System... option.

2. From the screen displayed, navigate to the location where you unzipped the
sln tlhmi_ iot source code. Now, import the files listed in Figure 41.
Note: The sin tlihmi iot source code repository contains multiple projects
including each of the out-of-box demos included with the kit (coffee machine,
elevator, and so on). The following sections only focus on flashing and debugging the
coffee machine application. The steps for flashing and debugging the other out-of-

box demos should be nearly identical.

B WOUIKSPELE - MILUADIESSU IUE

File Edit Navigate Search Project ConfigTools Run RT

Select All

Deselect All

30f 6 selected

[ Hide already open projects

Finish Cancel

Figure 41. Open SLN-TLMHI-IOT Projects from filesystem

New Alt+Shift+N > |
Open File... B
. Open Projects from File System...
Recent Files >
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+S
Save As. oje
Save A Ctrl+Shift+S 5] fepeproe
REvert 2 coffee_machine\wol vgite.lio Eclipse project
Move.. —
Rename. F [ Close newly imported projects upon completion
&) Refresh 5 St
Convert Line Delimiters To > figure project natu
Working sets
Print Ctrl+P W s
23 Import...
4 Export..
Properties Alt+Enter
Switch Workspace > @
Restart
Exit

Explorer pane on the left side of the IDE.

3. Once successfully imported, you should see the projects open in the Project

i s s 0

9 Project ... 2 i Registers #F Faults 7 Peripher...
5SS 7| @8 % B 3
> bootloader (in sin_bootloader) <Debug> [sIn_bootloac
= lvgl_vglite_lib_coffee_machine (in lvgl_vglite_
sln_smart_tlhmi_coffee_machine_cm4 (in cmd) <Slaves
= sln_smart_tlhmi_coffee_machine_cm? (in cm7) =Master

Figure 42. Finish importing SLN-TLHMI-IOT application projects

ib) [sln_sr

= O

=[5

3.2 Building the SLN-TLHMI-IOT project

The SLN-TLHMI-IOT SDK allows you to build the coffee machine application directly.
The application is made up of four subprojects: bootloader, dual core xxx_ecm7 and
xxx_cm4 projects for the chosen application demo (coffee machine in our case), and a

Light and Versatile Graphics Library (LVGL) library project.
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File Edit Navigate Search Project ConfigTocls Run RTOS Analysis Window Help

i (I W R A = Y S| bphEe®.R S0 H

5 Project Explorer & i Registers ¥ Faults 7. Peripherals+ =iE=30 | B8 %| ® -
= > bootloader (in sin_bootloader) [sin_bootloader tlhmi]
= = lvgl_vglite_lib_coffee_machine (in Iv
=5 Ivgl_vglite_lib_elevator (in lvg

D) [sin_smart_tinmi master]|

vglite t_tlhmi master]

=5 sIn_smart_tlhmi_coffee_machine_cm4 (in cm4) <Slaves [sin_smart_tlhmi master]
== > sln_smart_tlhmi_coffee_machine_cm?7 (in cm7) <Master> <Debug> [sIn_smart_tlhmi master]
=5 sln_smart_tlhmi_elevator_cm4 (in cm4) <5z

=5 sln_smart_tlhmi_elevator_cm7 (in cm7) <

Figure 43. SLN-TLHMI-IOT projects

The bootloader project is a first-stage bootloader that manages to jump into the coffee
machine and elevator applications. This application can be used for any additional
bootloader functionality needed for the product. In the Project Explorer pane, select the
bootloader project file and navigate to the QuickStart Panel. Select the Build option to
start the compilation and linking of this application.

. MCUXpresso IDE - Quickstart Panel
&) Project: bootloader [Debug]

v Create or import a project

B New project...
) .
/ X Import SDK example(s)...
& Import project(s) from file system...

~ Build your project
=
Clean
~ Debug your project By-E-H~

*¥ Debug

Figure 44. Build

Each of the SLN-TLHMI-IOT applications utilize LVGL for their Ul design. Recompiling
the code associated with the Ul can add significant time and cost to the build process.
In MCUXpresso, this process must be done every time the cm7 project is built. This can
be especially inconvenient when no Ul code has been modified because the rebuilding
of LVGL'’s associated makefiles and source code files takes place regardless of whether
code has been modified or not.

To help alleviate this issue, a library project named

lvgl vglite 1lib coffee machine has been created to allow more

explicit control over when the Ul files should be rebuilt. Essentially, the

lvgl vglite 1lib coffee machine project only needs to be rebuilt

whenever changes have been made specifically to the Ul code, otherwise, the

lvgl vglite 1lib xxx project can safely be ignored. Whenever the library project is
rebuilt, MCUXpresso IDE automatically links the newly created Ul library code.
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File Edit Navigate Search Project ConfigTools Run RTOS Analysis Window Help
g \%V‘Q'mx",«' 2w 3 Il (2

e U 2 0

g_ﬁr r

&5 Project Explorer & Reglsters %(sFauIts = Penpherals+ =
‘c‘? bootloader (in sin_bootloader) [sIin_boot
> Ivgl_vglite_lib_coffee_machine (in lvgl_vglite

=3 Ivgl _vglite_lib_elevator (in Ivgl_vglite_lib :f-
sln smart_tlhmi_coffee_machine_cm4 (in cn S

= > sIn_smart_tlhmi_coffee_machine_cm?7 (in cm7) <Master> <Debug> [sIn smart_tlhmi master]
5 sin_smart_tIhmi_elevator_cm4 (in cm4) <Slav n_smart_tlhmi r r

&5 sIn_smart_tlhmi_elevator_cm7 (in cm7) <Master> [sIn_smart_tlhmi master]

aster]

Figure 45. LVGL library projects

Note: For more information about the software layout and architecture of the SLN-
TLHMI-IOT, be sure to check out the Smart HMI Software Development User Guide.

The s1ln smart TLHMI coffee machine cm4/cm7 projects are the out-of-box
applications that we used earlier to demonstrate the SLN-TLHMI-IOT's face and voice
recognition capabilities. These applications (in addition to the bootloader) are flashed
onto your SLN-TLHMI-IOT kit by default.

The cm4 project acts as a subproject for the main cm7 project and handles things like
the Ul display, camera control, and more. As a subproject to the cm7 project, building
the cm7 master application automatically build the cm4 and create a combined binary
containing the code from both projects.

To build the coffee machine application, click the Build icon in the Quickstart Panel.

Building may take a few minutes to complete, but do not worry, this is normal for
applications of this size. Once finished, a message like the following can be seen at the
bottom of the IDE.

Invoking: MCU C++ Linker
arm-none-eabi-c++ -nostdlib -L"C:\Users\nxf4802@\0neDrive - NXP\NXP\18 Smart THMI\
Memory region Used Size Region Size %age Used
BOARD_FLASH: 5371488 B 6 MB 85.38%
BOARD_SDRAM: 2408784 B 4 MB 57.43%
SRAM_DTC_cm7: 213160 B 448 KB 46 .47%
SRAM_ITC_cm7: 30672 B 64 KB 46 .80%
SRAM_OCRAM _CACHED: 240 KB 1 MB 23.44%
SRAM_OCRAM_NCACHED: 12860 B 128 KB 9.77%
rpmsg_sh_mem: 128 KB 128 KB 100.00%
fb_sh_mem: 1446600 B 2 MB 68.66%
NCACHE_REGION: ® GB 2 MB 0.00%
BOARD_SDRAM CM4: 870004 B 13 MB 6.38%
NCACHE_REGION_CM4: @ GB 4 MB 0.00%
res_sh_mem: 7 MB 7 MB 100.00%
Finished building target: sln_smart_tlhmi_coffee _machine cm7.axf
Figure 46. Build Successful

3.3 Flashing and debugging SLN-TLHMI-IOT projects

With the SLN-TLHMI-IOT application project compiled, it is now time to program its
associated binaries into flash.
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Flashing and debugging the SLN-TLHMI-IOT kit requires a SEGGER J-Link with a 9-pin
Cortex-M adapter and V7.66c¢ or newer of the J-Link Software and Documentation Pack
which can be found on the SEGGER website.

Figure 47. J-Link 9-pin adapter

To flash the kit, follow the steps below:

1. Attach your J-Link debug probe into the J204 header as shown in Figure 48 and
connect your J-Link to your computer via USB.
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Figure 48. Attach J-Link debugger

2. Next, provide power to the kit by plugging a USB-C cable into the kit's USB-C port
and plug the other end into your laptop/PC.
Note: If you are upgrading your board’s firmware for the first time, it is recommended
that you erase the flash completely before updating the firmware image. This helps
to ensure that there are no version mismatches with your existing firmware and its
associated face database layout. Instructions for erasing the flash using a SEGGER
J-Link can be found in J-Link section of the Smart HMI Software Development User
Guide.
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Figure 49. Power on SLN-TLMHI-IOT kit
3. Select the bootloader project in the Project Explorer pane.

4. To start the process of loading the binary into flash and begin debugging, choose the
Debug option in the QuickStart Panel.

- MCUXpresso IDE - Quickstart Panel
°& Project: bootloader [Debug]

v Create or import a project
New project...
E) o
® import SDK example(s)..
& Import project(s) from file system...
v Build your project
& Build
¢ Clean

v Debug your project B-EB-H~

Figure 50. Debug bootloader
5. Select the J-Link probe that is connected to your kit and click the OK button.
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) . Probes discovered a X

rp| Connect to target: MIMXRT 11760000

g 1 probe found. Select the probe to use;

1 Available attached probes

Name Serial number / 1D / Nickname Type Manufacturer IDE Debug Mode
"Bl J-LinkULTRA+ 504501192 USB SEGGER All-5top

Supported Probes (tick/untick to enable/disable)
MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
1 P&E Micro probes

SEGGER J-Link probes

=

5¢ Probe search options

Search again

Remember my selection (for this Launch configuration)

@ Cancel

e

Figure 51. Probes discover

6. This launches the flashing tool. Now, proceed to flash the binary associated with the
currently selected project.

L
m
(]
(]
al
s
T
)
=
|
]
L
1
™
o
[
[s]
[s]
o
—
LD
o]
)\.
[ws]

Erase 0% 0.000s
Program & \Verify 0% 0.000s
Comparing range 0x30020000 - 0x3002FFFF (64 KB) 0.852s

Figure 52. Flash bootloader

7. Once you have flashed the bootloader, repeat the same processes for the
sln smart TLHMI coffee machine cm7 project.
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H SEGGER J-Link V7.60b - Flash download (4160 KB

Erase 13.533s

Program & \erify 0% 0.000s

Erasing range 0x303E0000 - Ox303FFFFF (2 sectors, 128 KB) 13.967s

Figure 53. Flash application

8. After successfully debugging the application, the program breaks at the cm7 master
project main (found in sln_smart TLHMI cm7.cpp). The cm7 and cm4 projects
then launch into the GDB debug process.

45 Debug Bix|iv § = o
« B sin_smart_tlhmi_coffee_machine_cm7 JLink Debug [GDB SEGGER Interface Debugging]
v i sln_smart_tlhmi_coffee_machine_cm7.axf
~ o Thread #1 57005 (Suspended : Breakpoint)
= main() at sin_smart_tlhmi_cm7.cpp:257 0x3011df10
»o arm-none-eabi-gdb (10.2.90.20210621)
~ sin_smart_tlhmi_coffee_machine_cm4 JLink Debug [GDB SEGGER Interface Debugging]
A sIn_smart_tlhmi_coffee_machine_cm4.axf
+& Thread #1 57005 (Running : User Request)
w! arm-none-eabi-gdb (10.2.90.20210621)

[€l sln_smart_tlhmi_cm7.cpp 2 [€ startup_mimxrt117H_cm7.c ¢l main.c ¢l wlan.c ¢ startup_mimxrt1176_cm7.cpp = 0
251 ~
2528 /*

253  * @brief Application entry point.
_254 */ =

55=int main{veoid)

56 { =
57 APP_BoardInit();

58

59 CRYPTO_InitHardware();

61 xl ossinsTackTnitialize(1 0GATNG TASK STACK ST7F. 10GGTNG TASK PRTORTTY. |0GGTNG OUFUF | FNGTHY:

[ Installed SD.. [ Properties £ Problems =g Progress & Console %2 4 Terminal [ Image Info & Debugger Co.. 7. Offline Periph.. 01

Figure 54. Debug cm7 master project
9. To suspend the debug session, click the pause/play button on the top of the screen.

MCU-SMHMI-GSG All information provided in this document is subject to legal disclaimers. © 2022 NXP B.V. All rights reserved.

User guide Rev. 0 — 26 September 2022

31/35



NXP Semiconductors MCU-SMHMI-GSG

MCU-SMHMI-GSG

Smart HMI Getting Started Guide

B8 sorispace - sin smart thmi coffee. machine an’source/sin smart thini < cpp - MCUX; - 8 X
Fle Edit Souce Refactor Navigate roject. Comngloo) fun [FEanee T
o LAES) ] b FrlE B e % E s 0% U@ TR roP v aQ BlA®
& Project Explorer Emainc  [@hacwareinitc  @stanup mime. @ eraf.  @snsmai. @ stanupmimc. i "9 & Outine EARN o %
5 > sin_smart thmi_coffee_machine.cig g (void *)(FLEXSPI_ABA BASE + FICA IMG_RESOURCE ADDR); A u pinmech
~ 8 > sin_smart_thmi coffee_machine cm7 memcpy((void *)APP_LVGL_IMGS BASE, plvgllnages, APP_LVGL TMGS SIZE + APP. ICONS SIZE); U dock configh

= Project References
® Project Setings
* Binares

Load audio prompts ¥,
void *pAudicProapts - (void *)(FLEXSPI_AUBA BASE + FICA_IVG_RESOURCE_ADDR + APP_LVGL_IHGS SIZE + APP_ICONS SIZE);
LoadAudioPrompts (pAudicPronpts) ;

ks mbedtich
 sn simeh
ot semadn
. memgn
S u fica gefiniionn
s fiaeh contigh
4 wk audio.processingh
. fwkinputmanagerh
 PERIPHERAL u wemessagen

Ling BOARD_InitBootClocks when running with Boo

3 el
ifndef BORRD_INT
Init FS

BOARD. TnitDebugCons
sandif

Tine Init(1); B U oo
o fuk comera_manager.
4PP_LoadResource(); i fizshn
e multicore. managerh
e the Wi S  eoan

Initializ
SENAL_Tnit (S0ARD SEMA

f defined (ENABLE HASTER) 8 EHABLE IASTER
configPRINT_STRING("Starting CHA core.”); T
Initialize HOMGR before calling its APT * # L0GGING_QUEVE LENGTH
(void)HHGR_Tnit(); © romsg sh mem cra
o resshmem
# CORE1_BOOT ADDRESS
o SystemintHookivoid) o
HAL AugiofrocassingDer. Ate Register) irt
WAL FlashDev Liefs R

Boot Secondary core spplication %/
(void)HCHGR_StartCore(MHOMGR_Corel, (void *)(char *)COREL BOOT_ADORESS, 0, MHCHGR_ Start_Synchronous);

configPRINT_STRING("CHA core sto
> > ndif [ defincd (2 R)

HABLE MASTER

© Quickstart anel ¥ HALrowDe i Redser) -
R MCUXpresso IDE - Quickstart Panel roblems & Tasks @ Console T Properties i Image Info 0 instaled SDKs %, Offine Peripherals 4 Debug 5% 2 Disassembly Bxl& 8 =0 mpoges xi-C
== Poject s smart_Uhmi coffee machine cm4 [Debugl r_then coffee.machine.cm? Nink Debug [GDB SEGGER Interface Dbugging] No operations o display at tis tme.

* Create or impor

project

r.then coffee, machine cm MLink Debug (GDB SEGGER Interface Debugging)]
_thn_coffee_ machine cmd axt

49 Thvead #1 57005 (Runring - User Reques)
48 arm-none-eabi-gdb (1029020210621)

~ Debug your project ©-a-8-

O NP MIMXRT1 170000+ e smar i e

Figure 55. Single versus simultaneous core debugging
10. The highlighted controls in the left box allow you to debug a singular core. Whereas,
the controls in the right box allow you to debug both cores simultaneously.

elp
oL le - % tHE O -QvidS~ Bvflver e

|> o ®

4

O 45 Debug 22 B%|» § =0 ¢
- § v Bl sin_smart_tihmi_coffee_machine_cm7 JLink Debug [GDB SEGGER Interface Debugging] ~
™ v {® sIn_smart_tlhmi_coffee_machine_cm7.axf
~ o Thread #1 57005 (Suspended : Signal : SIGTRAP:Trace/breakpoint trap) l

rvidleTask() at tasks.c:3,470 0x30157e7a
= vPortEnableVFP() at port.c:712 0x301561¢8
s arm-none-eabi-gdb (10.2.90.20210621)
~ Bl sin_smart_tihmi_coffee_machine_cm4 JLink Debug [GDB SEGGER Interface Debugging]
~ B sin_smart_tihmi_coffee_machine_cm4.axf
v o Thread #1 57005 (Suspended : Signal : SIGTRAP:Trace/breakpoint trap)
= LPI2C_RunTransferStateMachine() at fsl_Ipi2c.h:729 0x80015314
PI2C_MasterTransferHandlelRQ() at fsl_Ipi2c.c:1,530 0x80015314
PI2C_CommonIRQHandler() at fsl_Ipi2c.c:2,287 0x8001609e
PI2C5_DriverlRQHandler() at fsl_Ipi2c.c:2,350 0x8001609¢e
PI2C5_IRQHandler() at startup_mimxrt1176_cm4.cpp:1,146 0x80006df2
<signal handler called>() at Oxffffffed
PI2C_RTOS Transfer() at fsl_Ipi2c_freertos.c:118 0x80012d92
OARD_MIPIPanelTouch_I2C_Receive() at 0x8001a006
GT911_ReadRawTouchData() at fsl_gt911.c:208 0x80006¢52

= GT911_GetSingleTouch() at fsl_gt911.c:238 0x80006¢52 vl 1

9 sIn_smart_tihmi... [ startup_mimxrt11... g mainc  [@wlanc  [g startup_mimxrt11... [9 tasksc  [dfsllpi2cc [ fslpi2ch 2 < B (

723 * Pass NULL if this value is not required. ~ !

724 */

725- static inline void LPI2C_MasterGetFifoCounts(LPI2C_Type *base, size_t *rxCount, size_t *txCount)

726 {

727 if (NULL != txCount)

728 {

729 *txCount = (base->MFSR & LPI2C_MFSR_TXCOUNT_MASK) >> LPT2C_MFSR_TXCOUNT_SHIFT;

73 }

731 if (NULL != rxCount)

73 {

733 *rxCount = (base->MFSR & LPI2C_MFSR_RXCOUNT_MASK) >> LPT2C_MFSR_RXCOUNT_SHIFT;

734 }

v

[ Installed SDKs [] Properties '*. Problems =g Progress & Console %2 & Terminal [a Image Info &3 Debugger Console % Offline Peripherals [ Memory -

sIn_smart_tlhmi_coffee_machine_cm4 JLink Debug [GDB SEGGER Interface Debugging]
Executed SetRestartOnClose=1

Figure 56. Debug dual core project

Note: If you notice issues after performing the steps in this section, ensure that you
do not have any mismatched FW and/or face database versions remaining. To reset to
a known good state, follow the instructions found in the Merged binary section of the
Smart HMI Software Development User Guide.
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3.4 Additional resources

By making it this far, you have successfully completed the getting started experience for
the SLN-TLHMI-IOT!

For a comprehensive understanding of all the Out-of-Box Experience (OoBE) features,
including the additional demo applications that come flashed with the kit, be sure to
check out the Smart HMI User Guide.

To start building your own applications and learn more about the software architecture,

available developer tools, and more, head over to the Smart HMI Software Development
User Guide.

4 Revision history

Table 1 summarizes the changes done to this document since the initial release.

Table 1. Revision history

Revision number Date Substantive changes
0 29 September 2022 Initial release
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5.1 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.

5.2 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.
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All information provided in this document is subject to legal disclaimers.

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/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.

5.3 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.

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, pVision, Versatile — are trademarks or registered trademarks
of Arm Limited (or its subsidiaries) 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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