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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/Simulink for NXP’s embedded target processors and
development boards.

1.1 System Requirements

For a flawless development experience the minimum recommended PC platform is:
o  Windows® OS: any x64 processor
e Atleast4 GB of RAM
e Atleast 6 GB of free disk space.
e Internet connectivity for web downloads.

Operating System Supported

SP Level 64-bit
Windows 7 SP1 X
Windows 10 X

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 package, assuming you have already downloaded the file from NXP’s MBDT official
download web page.

To have the toolbox installed and configured properly the following actions should be executed:

1. Runthe MATLAB toolbox package file * . m1 tbx downloaded from NXP’s Model-
Based Design Toolbox web page by pressing the Download Ewval button.

2. Setup the MATLAB path for Model-Based Design Toolbox and generate the appropriate
toolchain setting for the user MATLAB environment (it is recommended that the path does
not contain spaces).

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

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: NXP_MBDToolbox_S$32K3xx

LA_OPT_MXP_Software_License w15 August 2028
IMPORTANT. Read the following NXP Software License Agreem
("Agreement”) completely. By selecting the "I Accept™

r by ading, install

o cep o
an wledge that you have the authority, for
r on behalf of your company, to bind your company to
these terms. You may then dounload or install the file. In the
event of & conflict betusen the terms of this Agreement and any
itions for NXP's proprietary softwsre
e Licensed Software file, the terms of this
trol. If a separate nse agreement for the
icensed Software has been signed by you and HXP, then that
agreement shall govern your use of the Licensed Software and shall
thi

-

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

4\ add-On Manager

Installation Progress

) Installing Toolbox. .(may take a few minutes)

The default location can be changed before installation by changing the Add-Ons path
from MATLAB Preferences

4\ Preferences — ] *
“ MATLAB MATLAB Add-Ons Preferences
| Add-Ons!
App Designer Installation Folder
Code Analyzer This is where MATLAB puts installed Add-Ons.
7 Colors |C:\Users\M\Documents\MATLAB\Add—Ons ‘ m
Command History
Command Window
Comparison
Current Folder

Note: It is recommended to install the MATLAB and NXP Toolbox into a location
that does not contains special characters, empty spaces, or mapped drives.
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3. After a few minutes (~4-5min), the NXP’s Model-Based Design Toolbox should be
visible as new Add-ons.

Toolbox Team

4\ 4dd-On Manager o ®
Installed Updates® ‘ Get Add-Ons
4
Name T'ﬁ Author Install Date -
— — E—
‘ =
NXP_MBD Toolbox_$32K3xx version 110 Toolbox NXP Model-Based Design 20 December 2021

Embedded Coder Support Package for ARM Cortex-M Processors version 19.2.3

NXP_MBD Toolbox_$12ZVMx version 14.0

WLAN Toolbox version 2 2

' Wavelet Toolbox version 5.3

Vision HDL Toolbox version 2.0

Vehicle Network Toolbox version 4.3

Vehicle Dynamics Blockset version 1.3

Trading Toolbox version 3.6

Text Analytics Toelbox version 1.4

System Identification Toolbox version 9.11

System Composer version 1.1

Symbolic Math Toolbox version 8.4

Statistics and Machine Learning Toolbox version 11.6

Toolbox

4 Hardware Support Package

NXP Model-Based Design
Toolbox Team

< Math\Works Toolbox

4\ MathWorks Toolbox

4 MathWorks Toolbex

4\ MathWorks Toolbox

4\ MathWorks Product

< Math\Works Toolbox

4 MathWorks Toolbex

4 MathWorks Toolbex

4 MathWorks Product

4 MathWorks Toolbax

< Math\Works Toolbox

27 November 2020

12 November 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

7 May 2020

4. NXP’s Model-Based Design Toolbox layout and Simulink Library are shown below

B8 Simulink Library Browser

« 57 | Enter search term h b - - ‘«p 2
jiAladekbaisdRaslan nalondarsa2itiacliclia

- NXP Model-Based Design Toolbox for S32K3xx MCUs
> 532K3x AMMCLIB

> S32K3ux Core, System, Peripherals and Utilities

> 532K3xx Example Projects

nulin

AUTOSAR Blackset
Control System Toolbox
Embedded Coder

Fixed-Point Designer

Fixed-Point Designer HDL Support
HDL Coder

Motaor Control Blockset

Report Generator

simulink 3D Animaticn

Simulink Coder

Simulink Control Design
Simulink Design Optimization
Simulink Design Verifier
Simulink Extras

simulink Real-Time

simulink Requirements

simulink Test

Stateflow

Vehicle Network Teolbox
Recently Used

> Automotive Math and Motor Control Library for NXP $32K3xx MCUs

Embedded Coder Support Package for ARM Cortex-M Processors

532K3xx AMMCLIB

532K3ux Example Projects

532K3xx Core, System, Peripherals and Utilities
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5. 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:

W Help - -]
- e @[ nde + BOED
ocument;

NXP Model-Based Design Toolbox for $32K3xx Series
« ccumentaon Home
The NXFs Mode:-B58g Dasion Toolox s & quick Soluton o 18S1ng 3N T3GKd BIOtotyDINg Z0lcaBons on 10p of NKP MCUS
8 1P Model Bases Desian Toalbax . . vt and Senes e o o e someatons (6 - mstor conera sierms. comL _— .
Rl It provides an integrated deveiogment environment and fooicnsn suggoTtfor coniguring and genertng Bppications (ncudng infiakzation routines and devics drvers) o execute ComDIEx BOPACENONS (&.q.- Motor Control SigorEMS, communicstion pratocois and sensor-ased apphcations)
Sotware) This tooluax inciudes integrated Simuink smbedded target for NXP S321C3xx MCUs. support for parphers! blocks (a3 MCAL components|

GCC compiler and additonsl toots for debugging and resktime data visualization
32K 30c Modek-Based Dasion Toolox Main Features

= Generate code for standaione appiication with Srect download to target support

= Muttipls configuration options using an extarmal configuration tool ($32 Configurasion Toals or E8 Tresos)
= Corsasystam biocks for ADC, CAN, DIO, GPT, ISR, MCL, PWM, SPI

= USity biocks: Memory RV, Register R, Frofiar

= Data soquisttion and caliratir

g FreeMASTER tool
= Autometive Math and Motor Contrel Libsary (AMMCLIB)

= Ready to run exampls for il supparted components and Simulink Blocks

Click on any of the IeM side ilems 10 display information sbout:
= Chec: e main features supported in Me

' Learn how ta use the toolba by creating a the mode 1o run on the NXP S:

test tha aplication on NXF evaluation board
' Leam detaiied infarmation about each Simuink block that & supparted 1o be confiqured

in cass you need help or suppor than click hiers fo resch NXP ModetBased Dasign Community

Flest1/CMY
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1.2.2 Setting the Path for Model-Based Design Toolbox and Toolchain
Generation

The Model-Based Design Toolbox uses the Toolchain mechanism exposed by the Simulink to
enable automatic code generation with Embedded Coder toolbox. By default, the toolchain is
configured for the MATLAB R2020a/R2020b / R2021a release. For any other MATLAB release,
the user needs to execute a toolbox m-script to generate the appropriate settings for his/her
installation environment.

This is done by changing the MATLAB Current Directory to the toolbox installation directory
(e.9.: ..\MATLAB\Add-Ons\Toolboxes\NXP MBDToolbox S32K3xx\) and running the
“mbd s32k3 path.m”and “mbd s32k3.target.create codertarget” scripts.

>> mbd s32k3 path

Treating 'C[..]\S32K3\src' as MBD Toolbox installation root.
MBD Toolbox path prepended.

Registering the toolchain

C:\Windows\System32\where.exe

Successful.

Creating folders for the target 'NXP S32K3xx' in the folder
'C:\[..]\S32K3\src\mbdtbx s32k3\codertarget\202la’'...
Creating the framework for the target 'NXP S32K3xx'...
Registering the target 'NXP S32K3xx'...

Done.

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

R Add-On Managers - [} x

Gat Add-Ons
Installed

Name Typs Auther Install Date -

Embedded Coder Support Package for ARM Cortex-M 4 Hasdware Supgort

16 March 2020
ProCESSOrs version 101 1 Package =

NXP_RADAR_Toolbox_for_S32R version 131

NXP_Support_Package_S32R verson 13 Tooibox \ I Toolt g6 11 November 2019
- 4 | Simscape Electrical vorson 71 + Math¥orks Product 24 September ;
Simscape varsion 4 4 . Math'Works Prosduc

The “mbd s32k3 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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1.2.3 Installing EB Tresos (optional step)

Model-based Design Toolbox for S32K3xx provides support for 2 external configuration tools —
NXP S32Configuration Tools (which is made available directly through the mltbx installer and
requires no additional installation) and EB Tresos. To install this product, you will need to follow

these instructions:

Go to the nxp.com website, log into your account (or make one for free). Then go to My NXP ->
Licensing -> Software Licensing and Support:

L]
2
z
£
z

Mamaing

For the next step go to Software accounts -> View accounts

} { PRODUCTS  APPLICATIONS DESIGN SUPPORT COMPANY

Home / Software and Support

Software Licensing and Support

D N

Expired Software(3) Software accounts Activate registration code

View expired software, extend and renew Access to software and accounts Active and register new software to active
software when available accounts

View accounts >

Renew Expired Software > Activate registration code >

&
You will find a Product list on the next page from which you should select Automotive SW —
S32K3 Standard Software. From the Product Information page, you should find the item names
Automotive SW — EB tresos Studio / AUTOSAR Configuration Tool.
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m PRODUCTS APPLICATIONS DESIGN SUPPORT COMPANY

NXP > Software & Support * Product Information : Automotive SW - $32K3 Standard Software

Software & Support

e Product Information

Product Search Automotive SW - $32K3 Standard Software

Order History

Recent Product Releases Your choice contains a suite of products. Please select one of the product lines below:

To register a New Product please click on the button below

Recent Updates

Licensing h
License Lists Automotive SW - S32K3 - HSE Firmware
i Jo - -Pl i \
Offline Activation Automotive SW - S32K3 - Inter-Platiorm Communication Framework
Automotive SW - S32K3 - Model-Based Design Toolbox
FAQ Automotive SW - S32K3 - Platform Software Integration
Download Help Automotive SW - S32K3 - Real-Time Drivers for Cortex-M
Automotive SW - S32K3 - S32 Design Studio
Table of Contents Automotive SW - S32K3 - S32 FreeMASTER
FAQs Automotive SW - S32K3 - Safely Software Framework

Automotive SW - S32K3 - Stacks

I Automotive SW - EB tresos Studio / AUTOSAR Configuration Tool I

From the next page, select EB tresos Studio 27.1.0. Read the Software Terms and Conditions on
the following page and click on I Agree.
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NXP & Support ive SW - EB tresos Studio / AUTOSAR Configuration Tool » EB tresos Studio 27.1.0 : Files

Software & Support

A Product Download
Product Search EB tresos Studio 27.1.0
Order History E ) © Download Help

Recent Product Releases

Recent Updates = ™ A L
Please use the following activation code within EB Client License Administrator to start EB tresos

Studio: 5F1C-54B0-F7F8-DEF9 (valid until 09/30/2021)

Licensing 7 A new activation code will appear here 30 days before expiration of the current one, provided that your
License Lists license to the target software (e.g. MCAL) is not expired by then.
Offline Activation
NOTE: If you are using Chrome web browser for file download, be aware that it changes the original .uip file
extension to .gz.
FAQ

You have to manually change the .gz back to .uip after fiinishing download otherwise the installation will fail
Download Help

Table of Contents

Show All Files 10 Files

FAQs
+ File Description S FileSize & File Name s
+ 1.1_EB_tresos_installation_guide pdf 2MB ¥ 1.1_EB_tresos_installation_guide.pdf
<+ 2.2_Studio_release_notes.pdf 13MB $ 22 Studio_release_notes pdf
<+ 2.3_Studio_new_and_noteworthy.pdf 1MB & 2.3_Studio_new_and_noteworthy.pdf
+ Documentation_Doc.uip 10.7MB & Documentation_Doc.uip
+ Documentation_EBtresosStudio.uip 36.5MB & Documentation_EBtresosStudio.uip
+ EB io_EBI uip 368.2MB 3§ EBlresosStudio_EBlresosStudio. uip
<+ EBfresosStudio_WibuKeyRuntime uip 21.9MB 3$ EBtresosStudio_WibuKeyRuntime uip
<+ EB_Client_License_Administrator_1_4_1_Setup.exe 292MB $ EB_Client_License_Administrator_1_4_1_Setup.exe
<+ ImportantNotes-B337087 txt 41.3KB & ImportantNotes-B337087 txt
+ setup.exe 26MB & setupexe

From this page, download (minimum) the files shown in the picture above. Note that when the
download is complete, the .uip files might have been renamed to .gz or .zip. You will have to
manually change the extensions of those files back to .uip, then simply run the setup.exe file.
From that step, the EB Tresos wizard will guide you through the installation. Additionally, you
can download from the same location (shown in the picture above) the EB Tresos installation
guide (available in .pdf format). Note that you will require a license for this configuration tool,
but it is made available on that same page (highlighted in yellow), for free.
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2 Run Models

2.1 Examples Library & Help

NXP’s Model-Based Design Toolbox comes with an Examples Library collection that lets you
test different MCU on-chip modules and run complex applications.

The Examples Library mbd s32k3 examples.slx can be opened from “{Model Based
Design Install Directory}\S32K3 Examples folder or directly from the
Simulink Library Browser main window

2 Simulink Library Browser - u] X

¢ & [Ermre A B 0@ @

NXP Model-Based Design Toolbox for $32K3xx MCUs/S32K3xx Example Projects

¥ NXP Maodel-Based Design Toolbox for $32K3:xx MCUs
532K3xx AMMCLIB

532K3xx Core, System, Peripherals and Utilities SIL - PIL - EXT MODE
532K3xx Example Projects Automotive Math and Motor
simulink e T e———

‘Generale & Verify Embedded Coder Code Generation
Automotive Math and Motor Control Library for NXP 532K3xx MCUs

AUTOSAR Blockset
Control System Toolbox

AMMCLIB Generic Simulink Models
Embedded Coder
Embedded Coder Support Package for ARM Cortex-M Processors
Fixed-Point Designer
Fixed-Point Designer HDL Support e

HDL Coder

Core, System, Peripherals, Utiities
Motor Control Blockset

Report Generator
Simulink 30 Animation

Simulink Coder 532K3w0x Simulink Models
Simulink Control Design
Simulink Design Cptimization
Simulink Design Verifier
Simulink Extras

simulink Real-Time

Simulink Requirements
simulink Test

Stateflow

Vehicle Network Teolbox
Recently Used

Each category contains multiple examples that showcase different Model-Based Design Toolbox
capabilities that are categorized into different groups.

The examples are also available from standard MATLAB Help for NXP’s Model-Based Design
Toolbox Example.
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2.2 Hardware Setup

All examples provided with the Model-Based Design Toolbox were developed on
XS32K3X4EVB-Q257 as the primary hardware target.
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2.3 A “Hello World” Example

If the hardware setup is completed successfully, then all ingredients are present for running
successfully the Model-Based Design Toolbox for S32K3xx specific examples.

Navigate to “\S32K3 Examples\dio” folder and open the s32k3xx dio.mdl Simulink
model.

This model programs the S32K3X4 EVB to toggle the D33 red LED every 0.1 seconds.
Additionally, if SW4 is pressed, the D32 blue LED should turn on.

P 532k3xx_dio - Simulink - m] X
SIMULATION HARDWARE
Bl
Hardware Board @ La % @
) N = | Stop Time |10.0 -
NXE S32KG0c - Hardware Control P [ MATLAB Build, Deploy
Settings Panel & Tune v || Workspace & Start
HARDWARE BOARD PREPARE RUN ON HARDWARE REVIEW RESULTS DEPLOY =
‘% s32k3xx_dio [
£ £
2 | ® |[Pa|s32k3nc_dio ¥ - g_
z =
B 7}
= @ ®
- g
=
Explore all options:
1. Check HW and SW setup
2. Check this model seffings
(=] 3. Generate Code, Build & Deploy on EVB
Variables
red led Jevel | | yersion Info
Toggle LED D33 red Turn on LED D32 blue
b4 » »
oo Do oo
Funclion: Dio_FlipChannal Level ' Function: Dio_ReadChannel ~ L2Ve! HLevel  Eynchion: Dio WriteChannel
Channel: D33_RED_LED Channel: SW4 Channel: D32_BLUE_LED
DIO_FlipChannel DIO_ReadChannel DIO_WriteChannel
]
«
Model Data Editor
Ready 100% FixedStepAuto

Model-Based Design Toolbox S32K3xx Series
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Follow the next steps to run the example:

1. Open and README.html file to understand the hardware and software requirements for
running the application

@ Web Browser - DIO Example - m} X
DIO Example + BOBO|~
4w | | @A | Location: file///C:/ccr_git/mbdt_cor_demos532K3/sre/532K3_Examples/dio/dio/s32k3ix_dio_example_readme.html ~

DIO Example - OVERVIEW

The s32k3xx_dio.mdl example shows how to use DIO ReadChannel. WriteChannel and FlipChannel functionalities.

After the application is deployed on target, the D33 LED should blink RED every 0.1 second. If SW4 is pressed, D32 should turn on BLUE. The state of the D33 RED LED is stored inside the
red_led_level variable. The versionInfo variable stores the version information of this module, including module id, vendor id and vendor specific version numbers.

Note: the initialization settings for the components used in this example represent just a default EB Tresos available configuration. Users can change the configuration of the application to fit special
requirements.

TOOLCHAIN SUPPORTED
- 8§32 Design Studio 3.4
HARDWARE REQUIREMENTS
- Mini/micro USB cable
- EVB-532K3XX board
- Personal Computer
PREPARE THE DEMO
- Connect a USB cable between the host PC and the OpenSDA USB port on the target board
- Open the s32k3xx_dio.mdl Read all the instructions within the model

- Build and Download the program to the target board.
RUNNING THE DEMO

- The D33 LED should blink RED every 0.1 seconds. If SW4 is pressed, D32 should turn on BLUE.
CUSTOMIZATION OPTIONS

Fully custemizable for any input and output pins
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2. Open the Simulink Model Configuration Parameters and select the appropriate
MCU (S32K344 in this case).

@ Configuration Parameters: s32k3xx_dio/Configuration (Active) — O *
Saolver Hardware board:INXP S32K3xx -1
Data Import/Export Code Generation system target file: ert.tlc
Math and Data Types

» Diagnostics Device vendor: |ARM Compatible - | Device type: ARM Cortex -
Hardware Implementation » Device details
Model Referencing
Simulation Tarlget Hardware board settings
» Code Generation
Coverage ¥ Target hardware resources
Groups
Sz g Hardware Part: |S32K344 -
Hardware
Timers
Download
User Paths
PIL
External mode
ADC
CAN
PWM
DIO
GPT
SPI
Diagnostics
OK Cancel Help Apply
Model-Based Design Toolbox S32K3xx Series 2-16

Quick Start Guide



3. Press the Build Model button and wait until the code is generated, compiled, and
downloaded to the evaluation board. Alternatively, you can press on the text highlighted in
the model to start the process automatically.

P s32k3xx_dio - Simulink

SIMULATION HARDWARE

Bl
Hardware Board @ - [B 7' @
[P 532K3e = Hardware Control P [ Erns MATLAB Build, Deploy
Settings Panel 8 Tune + Workspace & Start +
HARDWARE BOARD PREPARE RUN OM HARDWARE REVIEW RESULTS DEPLOY =
E 532k3xx_dio B | o
8
E ® |[Pals3z2k3s0¢_dio ¥ - g_
T =
= F
= | & EL
[ 2
=
Explore all options:
=] 1. Check HW and SW sefup
Variables
red_led_level versioninfo
Toggle LED D33 red Turn en LED D32 blue
X X X
Do DIo Do
Function: Dio_FlipChannal Level ' Function: Dio_ReadChannel 15"/ PlLevel  Eynetion: Dio_WriteChannel
Channel: D33_RED_LED Channel: SW4 Channel: D3Z_BLUE_LED
DIO_FlipChannal DIO_ReadChannel DIO_WriteChannel
«
Model Data Editor
Ready 100% FixedStepAuto

If you see the LEDs toggling, congratulations! You succeeded in running your first example
created with

Model-Based Design Toolbox for S32K3xx
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How to Reach Us:
Home Page:
WWW.NXp.com

Web Support:
WWWw.nxp.com/support

Information in this document is provided solely to enable system and software implementers to
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
information in this document.

NXP Semiconductor reserves the right to make changes without further notice to any products
herein. NXP Semiconductor makes no warranty, representation or guarantee regarding the
suitability of its products for any particular purpose, nor does Freescale Semiconductor assume
any liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or incidental damages.
“Typical” parameters that may be provided in NXP Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over
time. All operating parameters, including “Typicals”, must be validated for each customer
application by customer’s technical experts. NXP Semiconductor does not convey any license
under its patent rights nor the rights of others. NXP Semiconductor products are not designed,
intended, or authorized for use as components in systems intended for surgical implant into the
body, or other applications intended to support or sustain life, or for any other application in
which the failure of the NXP Semiconductor product could create a situation where personal
injury or death may occur. Should Buyer purchase or use NXP Semiconductor products for any
such unintended or unauthorized application, Buyer shall indemnify and hold NXP
Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that NXP Semiconductor was negligent regarding
the design or manufacture of the part.

MATLAB, Simulink, Stateflow, Handle Graphics, and Real-Time Workshop are registered
trademarks, and TargetBox is a trademark of The MathWorks, Inc.

Microsoft and .NET Framework are trademarks of Microsoft Corporation.

Flexera Software, Flexim, and FlexNet Publisher are registered trademarks or trademarks of
Flexera Software, Inc. and/or InstallShield Co. Inc. in the United States of America and/or other
countries.

NXP, the NXP logo, CodeWarrior and ColdFire are trademarks of NXP Semiconductor, Inc.,
Reg. U.S. Pat. & Tm. Off. Flexis and Processor Expert are trademarks of NXP Semiconductor,
Inc. All other product or service names are the property of their respective owners

©2021 NXP Semiconductors. All rights reserved.
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