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1 Installation

Installing the Model-Based Design Toolbox is the first step in setting up and running automatic
C code generation from MATLAB for NXP’s embedded target processors and development
boards.
The Model-Based Design Toolbox for RADAR supports code generation for:

e ARM Cortex-A53 core

e NXP SPT accelerator

e NXP LAX accelerator

1.1 System Requirements

For a flawless development experience, the minimum recommended PC platform is:
o  Windows® 10 OS

At least 4 GB of RAM

At least 6 GB of free disk space.

Internet connectivity for web downloads.

1.2 Installation Steps

NXP’s Model-Based Design Toolbox is delivered as MATLAB Toolbox Package that can be
installed offline or online from MathWorks Add-ons. This document shows how to install the
offline/online package.

For the offline package, to have the toolbox installed and configured properly the following
actions should be executed, assuming you have already downloaded the file:

1. Runthe MATLAB toolbox package file * .m1tbx.

2. Configure the external tools dependencies, such as the S32 Design Studio and Radar
SDK.

3. Set up the MATLAB path for the Model-Based Design Toolbox and generate the right
toolchain setting for the user MATLAB environment.

Each of these actions is explained in the following sub-chapters.
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1.2.1 Run Add-on installer (offline)

Install the NXP’s Model-Based Design Toolbox by double-clicking the * .m1tbx file. This will
activate the MATLAB Add-ons installer that will automatically start the installation process.

After the MATLAB opens, you will be prompted with the following options:

1. Indicate acceptance of the NXP Software License Agreement by selecting “I Accept”
to proceed.

4\ Add-On Manager

License Agreement t: NXP_MBDToolbox_RADAR

=0 =5
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2. The rest of the process is silent and under MATLAB control. All the files will be
automatically copied into the default Add-Ons folder within MATLAB.

4\ Add-On Manager

7 Installing Toolbox .(may take a few minutes)
=
The default Add-Ons Installation Folder can be changed from MATLAB Preferences.
4\ Preferences O X
4 MATLAB MATLAB Add-Ons Preferences
Add-Ons, _
App Designer Installation Folder
Code Analyzer This is where MATLAB puts installed Add-Ons.
Colors causers [ oo comentsmaTLAB AGd-Ons
Command History
Command Window Restore Default Folder
Comparison
Current Folder
Note: It is recommended to install the MATLAB and NXP Toolbox in a location
that does not contain special characters, empty spaces, or mapped drives.
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3. After several minutes, the NXP’s Model-Based Design Toolbox should be visible as a new
Add-on.

4\ Add-On Manager = o %
Installed Updates Get Add-Ons.
Q

Name Author Install Date

ﬁ Automated Driving Toolbox version 24 2 4 MathWorks 26 October 2024

M Computer Vision Toolbox version 24 2 4 MathWWorks 26 October 2024

- DSP System Toolbox version 24 2 4 MathWorks 26 October 2024

- Embedded Coder version 24 2 4 MathWorks 26 October 2024

Embedded Coder Interface to QEMU Emulator version 24 2.0 4 MathWorks 26 October 2024 @
Embedded Coder Support Package for ARM Cortex-A Processors version 24.2.0 4 MathWorks 26 October 2024

[
L Image Processing Toolbox version 24 2 4 MathWorks 26 Octobar 2024

-

MATLAEB Coder version 24 2 4 MathWorks 26 Octobar 2024

mincwet MATLAB Support for MinGW-w64 CIC++/Fortran Compiler version 24 2.0 4 Mathworks 26 Octaber 2024

m NXP_MBDToolbox_RADAR version 100 NXP Model-Based Design Toolox 50 pctaber 2024
Phased Array System Toolbox versicn 24 2 4 MathWorks 26 Oclober 2024

Radar Toolbox version 24 2 4 MathWorks 26 October 2024

signal Processing Toolbox version 24 2 4 MathWorks 26 October 2024

4. NXP’s Model-Based Design Toolbox documentation, help, and examples are fully
integrated with the MATLAB development environment. Get more details by accessing
the standard Help and Supplemental Software section.

@ Help - o x
-y k@ Documentation +

Help Center

= CONTENTS Documentation  Examples  Funclions  Blocks — Apps
signal Pracessing -
Image Processing and Computer Documentation R2023a
Vision
Control Systems Using MATLAB Applications Resources
Test and Measurement
B .‘ MATLAB @ Al Data Science, and Statistics Release Notes
Wireless Communications

Radar

Robotics and Autonomous Systems
FPGA, ASIC, and SoC Develapment
Computational Finance
Computational Biolegy

Code Verification

Aerospace
Automative

Hardware Support

Embedded Coder Support Package
for ARM C Processors

Embedded Coder Support Package
ors

pport Package
xR Processors

Supplemental Software

Using Simulink

% Simulink
ﬂ Physical Modeling

m Real-Time Simulation and Testing

Workflows

ased Design Toolbox for
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Parallel Computing
o
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E‘E] Event-Based Modeling

/ Mathematics and Optimization

| \|‘|||‘|| Signal Processing
| Image Processing and Computer Vision

@ Control Systems

Test and Measurement

m RF and Mixed Signal

e
o

F[H e )

Installation Help

Hardware Support

Bug Reports
Community

File Exchange
Training Courses

Books M
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@ He

L e ] Index + |

Documentation

BOB80 ~

« Documentation Home:

M NXP Model-Based Design Toolbax

> LAX kernels

> ARM utility funct

> SPTkemels
Product Homepage
Community & Support

Examples

file:///C:/MATLA

NXP Model-Based Design Toolbox for RADAR

The NXP's Model-Based Design Toolbox is a quick solution for testing and rapid prototyping applications on top of NXP MCUs.

It provides an integrated development environment and toolchain support for designing applications in MATLAB, simulating and testing MATLAB models for S32R45 processors, generating the application code and

deploying the application directly from MATLAB

This toolbox includes integrated Simulink embedded target for NXP S32R45, and support for executing RSDK SPT and LAX kernels in MATLAB
Main Features:

= Support for ARM Cortex-A53, NXP SPT, and NXP LAX cores.

« Fully integrated with MATLAB Toolchain.

= Includes MATLAB AP for RSDK SPT Kemels.

* Includes MATLAB AP! for RSDK LAX Operators, highly optimized for LAX accelerator

* Supports Processor-in-the-Loop (PIL) simulation

* Supports download via Ethemet.

» Ready to run examples for all supported LAX kemels

Click on any of the left side items to display information about:

= Check the main features supported in the latest

lease of the product

= Leamn how to use the toolbox by creating a "hello worl

6" application with Simulink, configure the mode! to run on the NXP S32R45 Series and test the application on NXP evaluztion board

In case you need help or support then click here to reach NXP Model-Based Design Community

1.2.2 Install NXP Support Package for RADAR (online)

This package will guide you through the download, installation, and activation process of the
MBDT for RADAR online package.

1. Goto MATLAB Add-Ons

4\ MATLAB R2024b

= (® f O Qe
New  Mew  New Open (I Compare
Soipt LveScipt ¥ v

e

B RIS
Current Folder

Name

&

Import
Data

R variable > f Analyze Cfm B e & |@ v_: Community

Cleany i SaveWorkspace o &7 Run and Time Layout 2 seenatn | Ace-ons | veip =2 Reauest Suppore

Data [ Clear Workspace »  »  [F Clear Commands + = - +  EleammaTiaB
vARIABLE ENvRONMENT] SOURCES

>> Name

Details

Select a file to view details
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The default Add-Ons Installation Folder can be changed from MATLAB Preferences.

4\ Preferences

MATLAB Add-Ons Preferences

App Designer
Code Analyzer This is where MATLAB puts installed Add-Ons.
Colors ciUsers\ [ occumensmaTLAB AGH-ORs
Command History
Command Window
Comparison
Current Folder

Installation Folder

Restore Default Folder

Note: It is recommended to install the MATLAB and NXP Toolbox in a location

that does not contain special characters, empty spaces, or mapped drives.

2. Search for the “NXP Support Package RADAR”

3. Install the “NXP Support Package RADAR” by pressing the Add button.

4\ Add-On Explorer

NXP_Support_Package_LAX

Version 1.2.0 ¥ NXP Model-Based Design Toolbox Tear

This package represents the MATLAB Installer add-on for the FREE of cost, NXP's Model-Based Design Toolboxes.

https: /wwew.nxp.comymbdt

m

Overview Functions Examples Version History Reviews (0) Discussions (0

Following are the steps to install NXP's Model-Based Design Toolbox for LAX Acceleratar:

1. Press the Open Installer Guide button in Getting Started live script or run NXP_Support_Package_LAX command, and follow the next quick steps as guided by the
installer.

2.1 Creale an account with NXP (toolbox is for free but account is requested to download the tool and access training & support on NXP Model Based Design Toolbox
‘Community).

2.2. Download NXP Model-Based Design Toolbax for LAX
2.3. Install the toolbox

2.4, Verify the correct installation

2.5 Generale a free of charge license

2.6. Activate the toolbox

2.7 Verify the license activation

The NXP's Model-Based Design Toolbox is a quick solution for testing and rapid prototyping applications on top of NXP MCUs.

It provides an integrated development environment and toolchain support for designing applications in MATLAB, simulating and testing MATLAB models for S32R45 MPUs,

generating the application code and deploying the application directly from MATLAB.
This toolbox includes integrated Simulink embedded target for NXP $32R45, and support for executing RSDK LAX kemels in MATLAB.

Main Features:

Model-Based Design Toolbox RADAR
Quick Start Guide

Add

Requires

MATLAB Release Compatibility
Created with R2021a
Compatible with R2021a and later releases

Platform Compatibility
[2 Windows [ macOS [ Linux

Tags Add Tags

accelerator ) ( lax mbet ) ( mxp

Others Also Downloaded

Battery Modeling

537 Downloads

Batter k Design Solution for Battery EVs in Simscape

56 Downloads -
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4. Read the License Agreement and press | Accept.

4\ Add-On Explorer ~ o X

License Agreement: NXP_Support_Package_LAX

Copyright (c) 2023-2024, NXP Model-Based Design Toolbox Team
All rights reserved.

Redistribution and use in source and binary forms, with or
without

modification, are permitted provided that the following
conditions are met:

* Redistributions of source code must retain the above
copyright notice, this
list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice,

this list of conditions and the followine disclaimer in the. %

5. Once the process is successful, press the Close button.

4\ Add-On Manager - 0 x
Updates
Name Author Install Date
ssma¥ ] Automated Driving Toolbox v Y
i
| Computer Vision Toolbox % |
| S8 Installation Complete
DSP System Toolbox
Open the Getting Started Guide

Embedded Coder versio

ided Coder Interface to QEMU Emulator

g

r Support Package for A

Image Processing Toolbox !

MATLAB Coder !

MATLAB Support for MinGW-w64 C/C++/Fortran Compileq

NXP_MBDToolbox_RADAR

NXP_Support_Package_RADAR

m Toolbox

Phased Array Sy

m Radar Toolbox 4

Signal Processing Toolbox 4 rl

6. Press the Open Installer Guide button on the newly opened Getting Started page.
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4\ MATLAB R2024b

i
Af 3 ([ rind Files

New Open | £ compare
Script Live Seript v v

FLE

Current Folder

Name =
5 Gettingstarted.mix

Details

Select a file to view details

& Variable » L& Analyze Code " e’ &3 Communi
_Q. y = = & E © preferences (% & = v
Import Clean G SaveWorkspace g, G Run and Time Layout 5 gerpary  AdG-Oms  Help 3 Reauest Support
Data Data (& Clear Workspace = > &) Clear Commands ¥ v A

®

VARIABLE

¥ C ¥ Users ¥ |nxa06644 » AppData ¥ Roaming » MathWorks * MATLAB Add-Ons » Toolboxes ¥ NXP_Support Package RADAR * doc
B Live Editor

copE ENVIRONMENT

v &l Learn MATLAB
RESOURCES

GettingStarted.mb

+|

[Getting Started with NXP Model-Based Design
Toolbox for RADAR

(Run this live script to setup the toolbox)

Description
Following are the steps ta install NXP's Model-Based Design Toolbox for RADAR:

1. Press the Open Installer Guide button and follow the next quick steps as guided by the
installer:

NXP_Support_Package_RADAR( )

(Open Installer Guide

2.1 Create an account with NXP (toolbox is for free but account Is requested to download the
tool and access training & support on NXP Model Based Design Toolbox Community).

2.2, Download NXP Model-Based Design Toolbox for RADAR
2.3. Install the toolbox

2.4 \Verify the correct installation

2.5 Generate a free of charge license

2.6. Activate the toolbox

e you trcughnd o matsision snd
i i Lk Ebhad Do Toss b LAY

‘Saiec sue i mvadabl achons beiow e precess

S0 up o

nsose v Tooo 128 2

Sie0 1 Dramions e HOUP LAX T Step 2 Gemarste e
e o 138 A28 Cn s WATLAE taner E

P Re—. [H——
Comves 210 WTEX [rr————

el TR P 28600 Vet MED Touben Lcanse

Ve LED Toctx intatston

Ge Te P WBOT San

=
v 2
x

EEE

Command Window

Jr >

Zoom: 100%

7. The Toolbox Installation Guide will be opened.
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1.2.3 Install NXP Model-Based Design Toolbox for RADAR

NXP Toolbox Installation Guide is a graphical user interface guide that helps to download and
install the Model-Based Design Toolbox and generate and install the license from the NXP

website.

j\- MNXP's Model-Based Design Toolbox for RADAR: Installation Guide

Installation Guide for NXP's Model-Based Design Toolbox for RADAR

The NXP's Model-Based Design Toolbox is a quick solution for testing and
rapid prototyping applications on top of NXP MCUs. It provides an
integrated development environment and toolchain support for designing
applications in MATLAB, simulating and testing MATLAB models for
S32R45 processors, generating the application code and deploying the
application directly from MATLAB.

This wizard is design fo guide you throughout download, installation and
activation of the Model-Based Design Toolbox for RADAR.

Select one of the available actions below to proceed...

Mote: A valid NXP account is needad o access to MXP Download page

Uz https:/fweww nep.com/signupiragister to create 3 new acco__.
The MNXF account gives access to free content on the
MNX¥P's Model-Based Design Community: [ Sign up now! ]

hitps:feammunity. nxp.comicommunity/mbdt

Mote: Only one version of the Toolbox can be active as Add-Ons.

Choose the NXP IModel-Based Design Toolbox revision you wish to download and install: [ 100

v

website and install it as Add-On using MATLAB installer.

Go To NXP Download Site l

Werify MBD Toolbox Installation

l Convert ZIP to MLTBX

Install MLTBX File as Add-On l

Step 1: Download the NXP MBDT for RADAR from NXP Step 2: Generate a free-of-cost license from NXP website,

|

|
|

download and install into toolbox License folder.

Generate License File ]

Activate NXP MBD Toolbox ]

Verify MBD Toolbox License ]

[ Go To Support Site . ] [ Go To NXP MBDT Site .. ]

Close ]

1. Press Go to NXP Download Site Button. In the newly opened window, Review the
Terms and Conditions as you scroll down, and press the | Agree Button.

Note: If the page is not displayed as below, please go to the location
presented in chapter 1.2.4 License activation, section 4, Select Automotive
SW — S32R45 Standard Software -> Model-Based Design Toolbox for
RADAR, and select the latest release available.

Model-Based Design Toolbox RADAR
Quick Start Guide
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x PRODUCTS APFPLICATIONS DESIGN CENTER SUPPORT COMPANY

NXP » Design » Software Terms and Conditions

Software & Support -y
et Lt Software Terms and Conditions
Product Search Model-Based Design Toolbox for LAX 1.1.0
Order History

Please read the following agreement and click "l AGREE" at the bottom before downloading your software

Recent Product Releases

Recent Updates LA_OPT_NXP_Software License v53 December 2023

Licensing

License Lists IMPORTANT. Read the following NXP Software License Agreement ("Agreement"”) completely. By selecting the "l Accept"

button at the end of this page, or by downleading, installing, or using the Licensed Software, you indicate that you accept

Offline Activation 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

FAQ
Download Help

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

Table of Contents agreement shall govern your use of the Licensed Software and shall supersede this Agreement.

FAQs

NXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between your employer, of which you are an authorized representative, or, if you have no
2. Download the SW32_MBDT_RADAR_1.0.0_D2410.mltbx file.

Note: The downloaded file has the .zip extension instead of .mlItbx. The next step
helps to convert to the right format.

Software & Support
broduet Lt Product Download
Product Search Model-Based Design Toolbox for LAX 1.1.0
oreertiisery J Files License Keys Notes © Download Help

Recent Product Releases

The LAX Toolbox is delivered as a MATLAB MLTBX file. Your browser might download it as a zip file. Rename the file
Recent Updates to *.mitbx to make it compatible with MATLAB Add-on Installer

Licensing (show an Fies ) 4 Files

License Lists

+  File Description - Filesize ¥ File Name -
Offline Activation .
+ Model_Based_Design_Toolbox_LAX_Quick_Start_Guide 29 MB ¥ Model Based Desigh Toslbok LA Qlick Start Gliide paf
FAQ + Model_Based_Design_Toolbox_LAX_Release_Notes 510.5 KB & Model_Based_Design_Toolbox_LAX_Release_Notes pdf
Download Help NXP_MBD _ 127 25.2 MB
+ Software_Content_Register MBDT LAX 1.1 KB & Software_Content Register MBDT LAX txt
Table of Contents
FAQs
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3. Go back to NXP Toolbox Installation Guide and press the Convert .ZIP to. MLTBX
button. In the newly opened Browsing window, select the file downloaded and press
Open.

j\- MNXP's Model-Based Design Toolbox for RADAR: Installation Guide — X

Installation Guide for NXP's Model-Based Design Toolbox for RADAR

The NXPF's Model-Based Design Toolbox is a quick solution for testing and
rapid prototyping applications on top of NXP MCUs. It provides an
integrated development environment and toolchain support for designing
applications in MATLAB, simulating and testing MATLAB models for
532R45 processors, generating the application code and deploying the
application directly from MATLAB.

This wizard is design to guide you throughout download, installation and
activation of the Model-Based Design Toolbox for RADAR.

Select one of the available actions below to proceed. .

Mote: A valid MXP account is needad o access to MXP Download page
Uz https:/fweww.nap.com/signupregister to create a new acco__.
The MXF account gives access to free content on the
MxFs Model-Based Design Community: [ Sigl'l up nowl
hitps:feommunity. nxp.comicommunity/mbdt
Choose the NXP Model-Based Design Toolbox revision you wish to download and install: [1 0.0 v |
Mote: Only one version of the Toolbox can be active as Add-Ons. — .
Step 1: Download the NXP MBDOT for RADAR from NXP Step 2 Generate a free-0f-cost license from NXP website,
website and install it as Add-On using MATLAB installer. download and install into toolbox License folder.
[ G0 To NXP Download Site ] [ Generate License File ]
[ Convert .ZIP to .MLTBX ] [ Activate NXP MBD Toolbox ]
[ Install MLTBX File as Add-On ] [ Werify MBD Toolbox License ]
[ Werify MBD Toolbox Installation ]
[ =0 To Support Site ... ] [ G0 To NXP MBDT Site ... ] [ Close ]
Model-Based Design Toolbox RADAR 1-13
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4. Go back to NXP Toolbox Installation Guide and select the Install MLTBX File as
Add-On button. In the newly opened window, browse for the MLTBX file and press
Open.

i\- MNXP's Model-Based Design Toolbox for RADAR: Installation Guide — X

Installation Guide for NXP's Model-Based Design Toolbox for RADAR

The NXP's Model-Based Design Toolbox is a quick solution for testing and
rapid prototyping applications on top of NXP MCUSs. It provides an
integrated development environment and toolchain support for designing
applications in MATLAB, simulating and testing MATLAB models for
S32R45 processors, generating the application code and deploying the
application directly from MATLAB.

This wizard is design to guide you throughout download, installation and
activation of the Model-Based Design Toolbox for RADAR.

Select one of the available actions below to proceed. ..

Mote: A valid MXP account is needed fo access to NXP Download page

== https:hweww nxp.comisignup/ragister to creste 3 new acco_ .

The MNXF account gives access to free content an the
MNXFs Model-Based Design Community: [ Sigl'l up nowl ]
hitps:feommunity. nxp.comicommunity/mbidt
Choose the NXP Model-Based Design Toolbox revision you wish to download and install: [1 0.0 v |
Note: Only one version of the Toolbox can be active as Add-Ons. — /
Step 1: Download the NXP MBDT for RADAR from NXP Step 2: Generate a free-of-cost license from NXP website,
website and install it as Add-On using MATLAB installer. download and install into toolbox License folder.
[ Go To NXP Download Site ] [ Generate License File ]
[ Convert .ZIP to MLTBX ] [ Activate NXP MBD Toolbox ]
H Install MLTBX File as Add-On [ Verify MBD Toolbox License ]
[ Werify MBD Toolbox Installation ]
[ o To Support Site ... ] [ Go To NXP MBDT Site ... ] [ Close ]
Model-Based Design Toolbox RADAR 1-14
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5. Inthe MATLAB Add-On Manager, Review the Terms and Conditions as you scroll
down, and press the I Accept Button. This action starts MBDT for RADAR toolbox
installation process.

Note: Installation might take several minutes.

4\ Add-On Manager - w} X

License Agreement: NXP_MBD Toolbox_RADAR

57 July 2024

Model-Based Design Toolbox RADAR 1-15
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6. Once the installation is complete, go back to NXP Toolbox Installation Guide and
press the Verify MBD Toolbox Installation button.

The NXP's Model-Based Design Toolbox is a quick solution for testing and
rapid prototyping applications on top of NXP MCUs. It provides an
integrated development environment and toolchain support for designing
applications in MATLAB, simulating and testing MATLAB models for
S32R45 processors, generating the application code and deploying the
application directly from MATLAB.

wnload, installation and

- X RADAR.

MXP Model-Based Design Toolbox for RADAR was installed successfully E€d..

NXF's Model-Based Design Community: L Sigl'l up nowl ]
hitps:feommunity. nxp.comicommunity/mbidt

Choose the NXP Model-Based Design Toolbox revision you wish to download and install: [1 0.0 v |
Note: Only one version of the Toolbox can be active as Add-Ons. — /

Download and Install the NXP MBD Toolbox for RADAR

Step 1: Download the NXP MBDT for RADAR from NXP Step 2: Generate a free-of-cost license from NXP website,
website and install it as Add-On using MATLAB installer. download and install into toolbox License folder.
[ Generate License File ]
[ Activate NXP MBD Toolbox ]
e [ Verify MBD Toolbox License ]
[ o To Support Site ... ] [ Go To NXP MBDT Site ... ] [ Close ]
Model-Based Design Toolbox RADAR 1-16
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1.2.4 Generate and Activate NXP Model-Based Design Toolbox for RADAR
license

The following steps guide you on how to achieve the license for MBDT for RADAR
toolbox.

1. Press the Generate License File button in the NXP Toolbox Installation Guide.

isz MNXP's Model-Based Design Toolbox for RADAR: Installation Guide — X

Installation Guide for NXP's Model-Based Design Toolbox for RADAR

The NXP's Model-Based Design Toolbox is a quick solution for testing and
rapid prototyping applications on top of NXP MCUs. It provides an
integrated development environment and toolchain support for designing
applications in MATLAB, simulating and testing MATLAB models for
S32R45 processors, generating the application code and deploying the
application directly from MATLAB.

This wizard is design to guide you throughout download, installation and
activation of the Model-Based Design Toolbox for RADAR.

Select one of the available actions below to proceed. ..

Maote: A valid NXP account is neaded to access fo MXP Download page

IJs= hitps:www.nxp.comisignup/register to create a new acco...
The MNXP sccount gives sccess to free content on the [

N¥F°s Model-Based Design Community:
hitps:/fcommunity. nxp.comicommunity/mbdt

Sign up nowl! ]

Choose the NXP Model-Based Design Toolbox revision you wish to download and install: [1 0.0 v |
Note: Only one version of the Toolbox can be active as Add-Ons. — /

Download and Install the NXP MBD Toolbox for RADAR

Step 1: Download the NXP MBDT for RADAR from NXP Step 2: Generate a free-of-cost license from NXP website,
website and install it as Add-On using MATLAB installer. download and install into toolbox License folder.

[ Verify MBD Toolbox License ]

[ o To Support Site ... ] [ Go To NXP MBDT Site ... ] [ Close ]

Model-Based Design Toolbox RADAR 1-17
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2. In the newly opened webpage, select the checkbox as shown below, and press the
generate button.

Note: If a similar webpage as shown below is not being displayed, please go to
the same page as described in the previous section, bullet 2, where the next tab
“License keys”.

Software & Support
Product List

License Information

Model-Based Design Toolbox for LAX 1.1.0
Product Search

Order History Generate
Recent Product Releases o
IEmuEscHpticn $32R45 Standard Software
Recent Updates
Tl Ll SW32R4-STDSW-D 66371677
Licensing Purchase Order Number
License Lists Total Number of Licenses 100
Activation Code ]
Offline Activation
FAQ 0
Download Help License Applicable to Product(s)

Version  Description
1.1.0 Model-Based Design Toolbox for LAX 1.1.0 (View ELLA)

Table of Contents

FAQs 100 Available

Generate

3. Select Disk Serial Number and type the host id number. Give a name to the license and
press the Generate button.

software & Support Generate Licenses
Product List
Instructions for finding your host ID details are available here
Product Search
Please do not use spaces in the Name field (for node-locked licenses) or Host Description field (for floating licenses). These fields are
Order History available to add brief text notes to your license.

Recent Product Releases

Recent Updates Number of Licenses

Available
. . License Applicable to Product(s):
LICEHSIFIg Version Description 100
License Lists 1.1.0  Model-Based Design Toolbox for LAX 1.1.0
Offline Activation Node Host ID | Disk Serial Number w ||A1B2-C3D4 |
Name \my_license |
FAQ Node Host ID | v || |
Download Help MName ‘ |
Table of Contents Mode Host ID ‘ - || |
FAQS Name \ |
Node HostiD | v | |
Name ‘ |
Node Host ID [ v | |
Name ‘ |
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4. To find the host ID for your hard drive, please open a Windows Command Prompt and
execute the “vol” command.

ion 16.8.1984:
ration. All r reserved.

Vo rl C 0SDisk
Volume Serial Number is| xxxx-Xxxx

C:\Users'

5. Now that the license has been successfully generated, press the Save all button.

} { PRODUCTS APPLICATIONS DESIGN CENTER SUPPORT COMPANY
NXP - Design -~ View Licenses

Software &Support View Licenses

Below are the licenses you just generated.

Product List
Product Search

Order History License Overwewl Print Friend\yl Save AIIl

Recent Product Releases
License Applicable to Product(s):

Version Description
1.1.0 Model-Based Design Toolbox for LAX 1.1.0

License Quantity: 1 Expiration Date: Sep 28, 2026

Recent Updates

Licensing

License Lists

Offline Activation

ownload Help

Table of Contents

FAQs

License Overview] Print Friendly| Save All
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6. Back to NXP Toolbox Installation Guide, press the Activate NXP MBD Toolbox
button. In the newly opened window, browse for the downloaded license.dat or
license.lic file, and press Open.

i=4_\ NXP's Model-Based Design Toolbox for RADAR: Installation Guide — X

Installation Guide for NXP's Model-Based Design Toolbox for RADAR

The NXP's Model-Based Design Toolbox is a quick solution for testing and
rapid prototyping applications on top of NXP MCUs. It provides an
integrated development environment and toolchain support for designing
applications in MATLAB, simulating and testing MATLAB models for
S32R45 processors, generating the application code and deploying the
application directly from MATLAB.

This wizard is design fo guide you throughout download, installation and
activation of the Model-Based Design Toolbox for RADAR.

Select one of the available actions below to proceed...

Mote: A valid MXP account is needed fo access to MXP Download page.

Uz https:/fweww nep.com/signupiragister to create 3 new acco__.
The MNXF account gives access to free content on the [

NXF's Model-Based Design Community:
hitps:feammunity. nxp.comicommunity/mbdt

Sign up now! ]

Choose the NXP IModel-Based Design Toolbox revision you wish to download and install: [1 0.0 v |
Mote: Only one version of the Toolbox can be active as Add-Ons. - /

Download and Install the NXP MBD Toolbox for RADAR

Step 1: Download the NXP MBDT for RADAR from NXP Step 2: Generate a free-of-cost license from NXP website,
website and install it as Add-On using MATLAB installer. downlozd and install into toolbox License folder.

L

[ Verify MBD Toolbox License

[ Go To Support Site .. ] [ Go To NXP MBDT Site ... ] [ Close ]
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7. The last step is to check the license activation status, by pressing the Verify MBD
Toolbox License button. If everything went well, a similar popup window as below will
be displayed.

’:4_\ NXP's Model-Based Design Toolbox for RADAR: Installation Guide — X

Installation Guide for NXP's Model-Based Design Toolbox for RADAR

The NXPF's Model-Based Design Toolbox is a quick solution for testing and
rapid prototyping applications on top of NXP MCUSs. It provides an
integrated development environment and toolchain support for designing
applications in MATLAB, simulating and testing MATLAB models for
532R45 processors, generating the application code and deploying the
application directly from MATLAB.

- > |ownload, installation and
or RADAR.
NXP Model-Based Design Toolbox for RADAR license activation was eead
successfull
Enjoy using this toolbox B
Sign up now!
TV S T O T T O T TNy TV INET .

Choose the NXP Model-Based Design Toolbox revision you wish to download and install: [1 0.0 v |
Mote: Only one version of the Toolbox can be active as Add-Ons. — .
Downiload and Install the NXP MBD Toolbox for RADAR
Step 1: Download the NXP MBDT for RADAR from NXP Step 2 Generate a free-0f-cost license from NXP website,
website and install it as Add-On using MATLAB installer. download and install into toolbox License folder.
**“Instaliation might . A
take eaveral minutes I Verify MBD Toolbox License
[ =0 To Support Site ... ] [ G0 To NXP MBDT Site ... ] [ Close ]
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1.2.5 Model-Based Design Toolbox Configuration

After the installation has finished the GettingStarted.mlx is opened. To run it go to the LIVE
EDITOR tab and push the Run button. Running it will open the Setup GUI that helps the user to
configure the toolbox.

4\ MATLAB R2024b

HOME PLOT: APPS LIVE EDITOR INSERT VIEW

1 = ! . B variable v » L& Analyze Code T 2 3% Community
5 m | Sf | O [FeindFites if: Y : i U @ preferences & @ a5
New  New |New| Open (il compare Import Clean ‘l*‘““’“w"’“""‘e Favorites & Run2nd Time Layout (Fserpary  Add-Ons Help = ReauestSupport
Script Live Script | ¥ - Data Data [Z Clear Workspace ¥ v |4 Clear Commands ¥ - - v [l Lleam MATLAB

T VARIABLE copE ENVIRONMENT RESOURCES =
G Hal | » G > Users » nxad6644 » AppData b Roaming » MathWorks » MATLAB Add-Ons » Taolboxes » NXP_MBDToolbox RADAR » P
Current Folder @ or - C\L n AT es\NXP. O VVorkspace ®
Name = | GettingStarted.mix + Name ~ Value

# | doc ) i . |
e Getting Started with NXP Model-Based Design Toolbox for RADAR =
# | LAX Examples =
@ - (Run this live script to setup the toolbox) =
@ mbdtbx_lax
B | resource:

) Contentsm »

) infoxm Description

%:{;:T;:T:;i::::’e’mem At The NXP's Model-Based Design Toolbox is a quick solution for testing and rapid prototyping applications on top of

5 mbd_lax_dependencies_path.mix R Mals
-
»_q mbd_lax_path.p It provides an integrated development environment and toolchain support for configuring and generating
% nxp_logo
& nxp_logo.png applications.
readme.tat

Software_Content_Register_MBDT_LAX txt

= This toolbox includes integrated MATLAB embedded target for S32R45 processors.
etails v

Main Features]

Command Window
>> NXP_Support_package_RADAR

Jx >
Select a file to view details

Zoom:100% | UTF-8 LF script
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1. Select the hardware board

We are going to select S32R45 and push the Next button.

[4 Hardware Setup

Select Target

Hardware | S32R45 v

About Your Selection

S32R45 is a 32-bit automotive radar
microprocessor unit (MPU) based on
Arm@ Cortex® - A53 and Arm®
Cortex® - M7 cores. Focused on
advanced high resolution long-range
front or rear radar sensors. providing
imaging radar resclution capabilities.

What to Consider

The hardware setup configures the
required S32 Design Studio and
Radar SDK tools paths and the
hardware to run a custom Linux
image.

[ Cancel | \ Next

Model-Based Design Toolbox RADAR
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2. Setup the external tools
Select the needed external tools paths.

:-=ﬁ- Hardware Setup - *

Setup Tools

Select the $32 Design Studio folder

‘ CANXPYS32D5.3.5

[ Browse ][ Default

Select the Radar SDK folder

‘ CANXPYS32R45_RSDK__1.2.0

[ Browse ][ Default

[ Cancel ] [ Mext ]
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3. Write Linux on microSD card

The next page helps you to write Linux on a microSD card. First, insert the microSD card, then
push the Refresh button to actualize the drive list. If the microSD card is available in Windows,
the list should not be empty. Select the drive from the list and push the Next button.

[4 Hardware Setup

Select a Drive

What to Consider
Linux operating system must run on the target for running applications. If you do not find the memary card
reader in the list of drives. reinsert the
Ingert a 4 GB or larger MicroSD memory card into a memaory card reader on the memary card fully. Then, click
host computer. Refresh.
Make sure that you have properly
Select the drive that corresponds to the memory card reader. formatted the SD card and at least
4GB is available.
Drive: v | [ Refresh
Note
Navigating to next screen is allowed
enly when inserted SD card's file
system is selected.
< Back Cancel l [ Mext ]
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Select the Linux image using the Browse button.

[4 Hardware Setup

Write Linux Image

Select the Linux BSP image to write to the SD card drive and click on write button.

CANXPILAX\SW32R45_RSDK_LINUX_SDCARD_1.1.0 D221| | Browse

Default

< Back

& v T
Organize =
B 3D Objects
I Desktop
= Documents
4 Downloads
b Music
& Pictures
i Videos
£ 4 OSDisk (C)

wl Netwnrk

Cancel

« OSDisk (C) > NXP > LAX ~ V]

New folder

- MName

| SW32R45_RSDK_LINUX_SDCARD_1.1.0_D...

v €

File name: | 5W32R45_RSDK_LINUX_SDCARD_1.1.0.D2 ~

Next

Finally, push the Write button to write the Linux image.

(4 Hardware Setup

pet
Search LAX
-~ [N o
Date modifie Typs
11/15/2022 527 PM SDCARD F

(*.img,*sdcard,* bin) ~

Open Cancel

x|

Write Linux Image

< Back

Model-Based Design Toolbox RADAR
Quick Start Guide

Select the Linux BSP image to write to the SD card drive and click on write button.
CANXPILAX\SW3I2ZR45_RSDK_LINUX_SDCARD_1.1.0_D221

Browse minutes

Default WARNING:

What 1o Consider
The write operation may take several

All data in the SD card will be erased
during firmware write! After a
successful firmware write, 8 dialog
box to format the SD card may be
displayed. Do NOT format it and close
the dialog box before proceeding

Cancel

Mext
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4. Get additional software

j\- Hardware Setup - b4

Connect Hardware

Connect the S32R45 board using the following instructions:

1. Remove the memory card from the host computer and insert into the S32R45
board micre SD card slot.

2 Connect the Ethernet cable to the S32R45 board. Connect the other end of
the Ethernet cable to your LAN or HOME network.

This connection will be used to download and run the application.

3. Connect an USB cable between the S32R45 board and your host computer.
This connection will be use for initial Linux setup.

4 Cannect the 12V power supply to the S32R45 board and power on the board.

5. Open your Terminal Emulator, such as Tera Term or putty, to connect to the
board and configure the Linux network settings.

Select the serial port which can be found in "Device Manager"” of the PC and
select 115200 as the baud rate.

[oree ) [ ven
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5. Setup network connection

Fill in the Device Address, Username, Password, and Download folder, and then push the Test
Connection button. This tests if the device address is available and if the SSH commands can be
run.

[4 Hardware Setup - *

Network Connection

What to Consider

Configure the connection settings to the board. )
You need to connect first over the

Device Address ‘ 192 168.100.102 ‘ serial to the board to configure the
connection settings to your network.

Usermname ‘ root ‘

Password ‘ ‘

Download Folder ‘;’home.-'root ‘

Test Connection

@ Pinging hardware successful
@ Establishing SSH connection successful

< Back Cancel l [ Next

Setup done
Congratulations! You are ready to use the Model-Based Design for RADAR toolbox.
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1.2.6 Setting the Path for Model-Based Design Toolbox and Toolchain
Generation

The Model-Based Design Toolbox for RADAR uses the Toolchain mechanism exposed by the
MATLAB to enable automatic code generation with the Embedded Coder toolbox. By default,
the toolchain is configured for the MATLAB 2023a-2024b releases. For any other MATLAB
release, the user needs to execute a toolbox m-script to generate the proper settings for his/her
installation environment.

This is done by changing the MATLAB Current Directory to the toolbox installation directory
(e.g9.:  .\MATLAB\Add-Ons\Toolboxes\NXP MBDToolbox RADAR\) and  running the
“mbd_lax path.m” script.

>> mbd lax path

Treating 'C:\MATLABAddOns\Toolboxes\NXP MBDToolbox RADAR\' as MBD
Toolbox installation root.

MBD Toolbox path prepended.

NXP S32 Design Studio GCC (S32R45) toolchain is already registered
No compatible target is currently available for NXP S32R45 - AS53.
Creating one...

Creating folders for the target 'NXP S32R45 - A53' in the folder
'C:\MATLABAddOns\Toolboxes\NXP MBDToolbox RADAR\mbdtbx lax\codertarget
\2023a\s32r45"'...

Creating the framework for the target 'NXP S32R45 - AL3'...
Registering the target 'NXP S32R45 - AL3'...

Done.

Successful.

This mechanism requires users to install the Embedded Coder Support Package for ARM Cortex-
A Processor as a prerequisite.

‘¢ Embedded Coder Support Package for ARM Cortex-R 4\ Hardware Support Package 31 March 2022 @

Processors version 20.1.1

' Embedded Coder Support Package for ARM Cortex-M

4\ Hardware Support Pack: 27 2022
Processors version 20.1.1 ardware support Package anuary

& Embedded Coder Support Package for ARM Cortex-A

4\ Hardware Support Pack 21J 2022
= Processors version 20.1.3 ardware support Fackage anuary

The “mbd_1ax path.m” script verifies the user setup dependencies and will issue instructions for
a successful installation and configuration of the toolbox.
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2 How to create, run and build LAX example applications

2.1.1 S32R45 Linux Setup

Before running any example on the S32R45 board for the first time, Linux must be configured to
load the needed drivers. To do so, after logging into the Linux environment type the following
commands. These configurations will be persistent, no need to reproduce them after each Linux
reboot.

» echo "oal_driver" >> /etc/modules
» echo "rsdk_lax_driver" >> /etc/modules
» echo "rsdk_spt_driver" >> /etc/modules

2.1.2 Create LAX example

NXP’s Model-Based Design Toolbox provides MATLAB code generation/simulation capabilities
to run the examples for both A53 and LAX cores. The examples are separated into multiple
folders.

basic

cholesky

eigen
gauss_newton_step
kalman_filter
linear_regression
music
navier_stokes_first_eqg
qr
radar_processing
spt_offload

Each category contains examples that can be run on the ARM core with graph functions that are
running on the LAX accelerator.

Each LAX example contains a main function that will run on the ARM A53 core. The part of the
code that will run on the LAX accelerator will be part of the lax graph function defined as
laxGraphName, at it will be executed as outputs = arm.laxRemoteExec(corelD,
@laxGraphName, inputs).
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function main_linear_regression() function b = lax_func(X, y) %codegen
x = single([-6 -4 -1 @ 3 5 8])"; coder.inline('always');
y = single([18 13 6 4 -1 -8 -15])";
b = inv(X.'*X)*X. "*y;

% plot the points end
if isempty(coder.target)

hold on

plot(x, vy, 'x');
end

bl*x+ bo;

%y =
X = [x ones(size(x)}];

% Call the LAX Graph function
b = arm.laxRemoteExec(@lax_func, X, y);

% Plot the curve fit and the points
if isempty(coder.target)
plot(x, b(1)*x + b(2), 'b");
hold('on");
plot(x, ¥, 'rx');
legend('curve fit', 'data');
end
end

For more information about the available MATLAB lax operators see the MATLAB LAX
Operators help section within the toolbox.

2.1.3 Run LAX example

To run the LAX examples, the user must go into the example directory and run the
build_example.m script and this will start the code generation process. The example can be run
also in Simulation mode by running the main function script with the example name.

In the build_example script, the user can select different options, optimization levels, connectivity
settings, 10, etc.

config = struct();

config.HardwarePart = 'S32R45';

config.Hostname = '192.168.1.2"';

config.Username = 'root';

config.Password = '';

config.Deploy = true;

config.DeployPath = '~/examples/linear regression/';
config.PutFiles = {};

config.GetFiles = {};

config.BuildConfig = 'Faster Runs';

lax codegen('main linear regression.m', configq);
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WWW.NXp.com

Web Support:
WWWw.nxp.com/support
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use NXP Semiconductor products. There are no express or implied copyright licenses granted
hereunder to design or fabricate any integrated circuits or integrated circuits based on the
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