Model-Based Design Toolbox
S32K3xx Series

Release Notes

Automatic Code Generation for the S32K3xx Family of Processors
Version 1.2.0

Target Based Automatic Code Generation Tools
For MATLAB™/Simulink™/Stateflow™ Models working with Simulink Coder ™ and Embedded Coder®

|

© 2022 NXP Semiconductors. All rights reserved

P



Summary

1 MAIN FRALUIES ...ttt sttt et e et et e et s sbe e b e ebeenbeenteeneenteeneennes 1-3
2 S32K3XX MCU SUPPOIT ...ttt et eesbe e e ne e saeeenbeesnneas 2-4
2.1 Packages & DEIVALIVES ........ccoiiiiiiiiiiiieiieiee ettt 2-4
2.2 Peripherals and fUNCHIONS..........ccoooiiiiiiice e 2-5
3 Model-Based Design TOOIDOX FEALUIES .........c.coveiueiierieeiesie et 3-6
3.1  S32K3xx Simulink Library BIOCKS..........ccccoviviiiiiee e 3-7
3.2 Support for battery cell controller for BMS applications (MC33775A, MC33772C &
MEC3BBB5PHY ).ttt bbbttt bbbt 3-10
.............................................................................................................................................. 3-10
3.3 MOtor CONIOl EXAMPIES ......viieieieee e e 3-11
3.4 S32K3XX AMMCLID INTEGratiON.......ceiiiiiieieieiese e 3-12
3.5  S32K3xX FreeMASTER INtegration...........ccccvveiiiiiiieie e 3-13
3.7 Support for custom default ProjJECt ..........covoieiiieriieie e 3-15
3.8 Restore components configuration to default Settings...........cccocveveieiiiciecc e, 3-17
3.9 S32K3XX SIMUIALION MOUES ....c.vveveiieieiieeiesie et re e ens 3-18
3.10 S32K3xX EXamMPle LIDrary ... 3-19
3.11 Change the Hardware Part............cocviiiieieiie e 3-21
4 Workflow and framework Changes ... 4-22
4.1  Using external configuration t0O0IS............coiiiiiiiiiiiiiee e, 4-22
4.1.1  Modes of operation — BASIC and ADVANCED........c..ccccoviiiiieiiciecc e, 4-23
4.1.2  Advantages for using external configuration t0OIS............cccccovcerininiiniiniicenen, 4-23
4.2  Code generation based on RTD support (MCAL drivers)........cccocveveveeneevieieesnene 4-24
I o =1 €0 (UYL RS RSUPRURRTIN 5-25
5.1 MATLAB Releases and OSeS SUPPOIE..........cocveieieeiiieiieiie e 5-25
5.2 Build TOOIChAIN SUPPOIT.......ciiiiiiiiiiieeeee s 5-25
TG T = O I 10 o] o] ¢ PR UPRUPRPIN 5-27
5.4  S32 Configuration TOOI SUPPOIT .......eoivieieiie e 5-28
6 KNOWN LIMITALIONS .....eeiieiieciciece ettt eneesreeseeneenreas 6-29
7 SUPPOIT INTOMELION ...t bbbt 7-29
Model-Based Design Toolbox S32K3xx Series 1-2

Release Notes



1 Main Features

The NXP’s Model-Based Design Toolbox for S32K3xx Series version 1.2.0 is designed to
support S32K312, S32K314, S32K322, S32K324, S32K341, S32K342 and S32K344 MCUs
into MATLAB/Simulink environment, allowing users to:

- Design applications using Model-Based Design methodologies;

- Simulate and Test Simulink models for S32K3 MCU before deploying the models to the
hardware targets;

- Configure the MCU peripherals from Simulink Blocks via external configuration tools:
NXP S32 Configuration Tools or EB Tresos

- Generate the application code automatically without any needs for hand coding C/ASM

- Deployment of the application directly from MATLAB/Simulink to the NXP evaluation
boards

522K Real Time Control Embedded Software 832Kchx Coro, Systom, E
‘Motor Control and Power Conversion Libraries. Perpherals and

S32K30x Example Projects 532K 30x Extermal Davices

532k344_dio_ebt_types.h

[-] Data files

The main features and functionalities supported by the RTM release v.1.2.0 are:

- Support for S32K312, S32K314, S32K322, S32K324, S32K341, S32K342 and S32K344
MCUs

- Integrated with S32Configuration Tool (v2021.R1.5) and EB Tresos (v27.1.0)

- Integrates the Real-Time Drivers (v2.0.0)

- Support for MC33775A, MC33772C BCC and MC33665 PHY

- Motor control examples (both for PMSM and BLDC)

- Compatible with MATLAB releases R2020a, R2020b, R2021a, R2021b, R2022a

- Fully integrated with Simulink Toolchain

- Includes extensive Simulink Library Blocks for S32K312, S32K314, S32K322,
S32K324, S32K341, S32K342 and S32K344 MCUs, providing dedicated NXP blocks
for peripheral components (e.g.: ADC, PWM, CAN, DIO, GPT, SPI, UART)

- Supports FreeMASTER v3.x

- Supports AMMCL.ib v1.1.29
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- Supports AUTOSAR blockset (SW-C deployment)
- Supports download via JTAG and OpenSDA
- Includes an Example library with approximatively 130 examples that cover a wide range
of topics like:
o 1/O control
Timers and scheduling
Communication
Motor control (3-shunt BLDC and PMSM)
Software-in-Loop, Processor-in-Loop, External mode
For more details about each of the topics highlighted above please refer to the
following chapters.

0 O O O O

2 S32K3xx MCU Support

2.1 Packages & Derivatives
The NXP’s Model-Based Design Toolbox for S32K3xx Series version 1.2.0 supports:

- S32K3xx MCU Packages:

o S32K312-172MAXQFP
S32K314-172MAXQFP
S32K322-172MAXQFP
S32K324-172MAXQFP
S32K341-172MAXQFP
S32K342-172MAXQFP
S32K344-257TMAPBGA
S32K344-172MAXQFP

0O O O O O O O

The configurations can be easily changed for each Simulink model from the Model
Configuration Parameters menu:

& Configuration Parameters: s32k344_dio_ebt/Configuration (Active) - a X
Solver Hardware board: |NXP S32K3xx v

Data Import/Export Code Generation system target file: erttlc
Math and Data Types
» Diagnostics
Hardware Implementation » Device details
Model Referencing
Simulation Target Hardware board settings
» Code Generation
» Coverage v Target hardware resources

Device vendor: ARM Gompatible ~ | Device type: ARM Cortex

» HDL Code Generation
Groups

locking | Hardware Part |S32K344-Q257 i |
Hardware

Default Configuration Template: mbdtbx_s32k3\devices\S32K344. | Browse
Initialization

Timers Save configuration Open configuration
Download
Tools Paths
PIL

External mode
ADC

CAN

CANIF

DIO

GPT

MCL

MCU
PLATFORM
PORT

PWM

apI

oK Cancel Help Apply
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2.2 Peripherals and functions

The NXP’s Model-Based Design Toolbox for S32K3xx Series version 1.2.0 supports the
following peripheral components and functions:

- ADC

- PWM

- DIO

- MCL

- CAN

- SPI

- UART

- GPT

- Memory read/write
- Register read/write
- Profiler

The default configuration supported by the toolbox for each peripheral is available inside the
Target Hardware Resources panels:

£ Configuration Parameters: s32k344_dio_ebt/Configuration (Active) - m] x ‘

Q

Solver IH::'U‘.':gu_— board: NXP S32K3xx I .
Data Import/Export
Math and Data Types

eration system target file: erttic

» Diagnostics
Hardware Implementation » Device details
Model Referencing

Hardware board settings

» Coverage ¥ Target hardware resources

» HDL Code Generation -
Groups
Clocking Configuration parameters
Hardware FaGat 1 P ) anE

Timers . . i B Ly

Download * o '

Tools Paths

PIL S
External mode Configure Refresh Restare

CANIF

DIO

GPT

MCL

MCU
PLATFORM
PORT

PWM

<Dl

oK Cancel Help Apply

From this panel, the user can access the hardware documentation (Reference Manual) using the
Details... button. To update the model configuration, the user can click on the Configure...
button to open the NXP S32 Configuration Tool / EB Tresos. The selected external
configuration tool will be opened and the user will have access to the entire parameter list for
pins / clock / peripherals.

The NXP’s Model-Based Design Toolbox for S32K3xx Series version 1.2.0 has been tested
using the official NXP Evaluation Boards for S32K3xx — S32K3X4EVB-Q257,
XS32K3XXEVB-Q172, S32K312EVB-Q172 and XS32K3X2CVB-Q172.
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3 Model-Based Design Toolbox Features
The NXP’s Model-Based Design Toolbox for S32K3xx Series version 1.2.0 is delivered with

complete S32K3xx MCUs Simulink Block Library as shown below.

There are three main categories:
- S32K3xx AMMCLIib
- S32K3xx Core, System, Peripherals and Utilities
- S32K3xx Example Projects
- S32K3xx External Devices

Es Simulink Library Browser

NXP Model-Based Design Toolbox for S32K3xx MCUs

- B mr e @

v NXP Model-Based Design Toolbox for $32K3xx MCUs
> S32K3xx AMMCLIB
> S$32K3xx Core, System, Peripherals and Utilities
> S$32K3xx Example Projects
> S32K3xx External Devices

> Aerospace Blockset
> Audio Toolbox
> Automated Driving Toolbox
> Automotive Math and Motor Control Library for NXP S32.
> AUTOSAR Blockset
> Communications Toolbox
> Communications Toolbox HDL Support
> Computer Vision Toolbox
> Control System Toolbox
Data Acquisition Toolbox
> Deep Leaming Toolbox
> DSP System Toolbox
> DSP System Toolbox HDL Support
> Embedded Coder
Embedded Coder Support Package for ARM Cortex-M Pr

> HDL Coder
> HDL Verifier

Image Acquisition Toolbox
Instrument Control Toolbox

~

$32K3xx AMMCLIB

S32K3xx Example Projects

532K3xx Core, System, Peripherals and Utilities

S32K3xx External Devices

Model-Based Design Toolbox S32K3xx Series
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3.1 S32K3xx Simulink Library Blocks

All Simulink blocks supported by the NXP Toolbox are designed to offer the best out-of-the-
box experience, providing a basic peripheral configuration that covers most of the hardware
capabilities. Most of the Simulink Blocks contains just two tabs:

1. General Tab allows the user to select what functionality he wants the block to enable
(usually this will be a list of MCAL functions). Besides that, the user can edit some
parameters (this will be different, depending on the function selection). All peripheral
components come with a working configuration (the toolbox default setup). These
settings have been chosen to work out-of-the-box for the supported EVBs. The toolbox
can be used as-is if no configuration parameters have to be changed. This is the BASIC
mode of operation for the toolbox. In the ADVANCED mode, the user can click on the
Configure... button, which will open an external configuration tool (NXP
S32Configuration Tool / EB Tresos). There, the user has full access to all the parameters
needed to set up the pins/clock/peripherals.

Block Parameters: DIO_ReadChannel *
s32k3_dio (mask) (link)

This block implements the Dio component functionality

General  Configuration Parameters

Function Dio_ReadChannel h

Channel Id USER_SWO v
[ Input Simulation Enable

Configure... Refresh

Cancel Help Apply
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2. Parameters Tab which contains the detailed configuration available. This information is
shown for verification purposes

Block Parameters: DIO_ReadChannel
s32k3_dio (mask) (link)

This black implements the Dio component functionality

General  Configuration Parameters

IcommonPublishedInformation - CommenPublishedInformation ~
CommonPublishedInformation/ArReleaseMajorVersion - 4
CommonPublishedInformation/ArReleaseMinorVersion - 4
CommonPublishedInformation/ArReleaseRevisionVersion - 0
CommonPublishedInformation/Moduleld - 120
CommonPublishedInformation/SwMajorVersion - 2
CommonPublishedInformation/SwMinorVersion - 0

CommonPublishedInformation/SwPatchVersion - 0
<

Configure... Refresh

Cancel | Help Apply

From any of these blocks, by clicking on the Configure... button, the users can open the

external configuration tool of choice (NXP S32Configuration Tools / EB Tresos) to alter the
default configuration used by the Simulink model.

Hardware board settings

¥ Target hardware resources

Groups
C ~| ”~. .
EXEaE Configuration Tool I.‘332 Config Tool - I
Hardware . =
532 Configuration Tools location: tools\S32Conf Browse
Initialization
Timers RTD location: S32K3_RTDVSW32K Te—
Download Note pdate EB T I figuration f 1 ilt al
Tools Paths :
PIL Export generated projects: Browse location Export
External mode
el
# A B update Code ~ Functional Group = MBDT P [ 1) a
& Compon.. © Ade [ Dio &
ol Dio Coenfiguration pucay - @O
Name | Dio Custorn name ]
MCAL (+]
Mode | Autosar Mode
Ade Can Canlf
Preset Custom.
L ol ! Name ConfigTimeSupport DioGeneral DioConfig| Published Information
Gpt Icu Md Name | DioConfig
M Os Platform ~ DiaPort + | x
Pwm Spi Uart 0 Mame PTAH
Drivers ) ; DioPortld |1
osif 1 Siul2_Port 3 ~ DioChannel  + *
4
o Name RGBLEDD_BLUE
; Dio Channel Id 15

* DioChanneiEcucPartitionRet +| %

= 3 || Add item by clicking on plus button

“ DioChannelGroup  + X

Add item by clicking cn plus buttan

 DioPortEcucPartitionRef ~ + | X

s || Additem by ciicking on plus button
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EB tresos 27.1.0 workspace:

File Edit Search Project Window

Help

‘ﬁ)v| @i A R SRR 4 v‘ - -

[ty Project Explorer &2
~ (8 532k344_dio_ebt_TresosProject
~ @ someld (CORTEXM, S32K3XX)

® Adc (V20.0, AS4.4.0)
@ Base (V2.0.0, AS44.0)
@ Can (V2.0.0, AS44.0)
@ Canlf (V2.0.0, AS4.4.0)

~ @& Dio (vV2.0.0, AS4.4.0)

Dio

@ EcuC (V2.0.0, AS4.4.0)
@ EcuM (V2.0.0, AS4.4.0)
@ Gpt (v2.0.0, AS4.4.0)
@ leu (V20.0, AS4.4.0)
® Ml (v2.0.0, AS4.4.0)
@ Mcu (V20.0, AS4.4.0)
@ Os (V2.0.0, AS4.4.0)
@ Platform (V2.0.0, AS4.4.0)
@ Port (V2.0.0, AS4.4.0)
@ Pwm (V2.0.0, AS4.4.0)
4 Resource (V2.0.0, AS4.4.0)
B Spi (V2.0.0, AS4.4.0)
@ Uart (v2.0.0, AS4.4.0)

> config

> systemmod

5% = 0  @hDio(Dio) =

DioPort

Name & [PTAH

General | DioChannel " DioChannelGroup | DioPortEcucPartitionRef

@ & fir

E DioChanne | & |8 78|
Index & Name B DioCh. 2 VirtWrapper PD..

0 & RGBLEDO_RED B 13 [3 VIRTUAL WRAPP...

1 @ RGBLEDOGREEN [ 14 [3 VIRTUAL_WRAPP...

2 RGBLEDO_BLUE E] 15 [3 VIRTUAL WRAPP..

Using the external tools, the users can perform ADVANCED configurations and then use these
new options in Simulink models. The validation of the configuration and peripheral code

generation is done o

utside of Simulink.
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3.2 Support for battery cell controller for BMS applications
(MC33775A, MC33772C & MC33665PHY)

The toolbox provides support for the MC33775A, MC33772C and MC33665. The MC33775A
and MC33772C are lithium-ion battery cell controller ICs designed for automotive applications
which perform ADC conversions of the differential cell voltages and battery temperatures, while
the MC33665 is a transceiver physical layer transformer driver, designed to interface the
microcontroller with the battery cell controllers through a high-speed isolated communication
network. The ready-to-run examples provided with the MBDT for S32K3 show how to
communicate between the S32K344 and the MC33775A and MC33772C via the MC33665
transceiver. For the MC33775A, the examples show how to configure the battery cell controller
to perform Primary and Secondary chains conversion, read the cell voltages conversion results
from the MC33775A, while for the MC33772C the examples show how to configure the Battery
cell controller to read current. All the converted values are displayed to the user over the
FreeMaster application.

¥} SEKI4 bec T750_remd bt/ Action Subsystemy ¥ Acton Subeystem =« Sk

>
s Mdsia (b
HocelBrowse:

tEw|elgzt

| FE
BEuWER ef¢2is

el
B @

- N

Moges Data Eaitor

Ready % sutofFiredSiepDiscrete) ) % autoFixedstepbise

*4 53344 bec_775a_read bt * - Simulink - o x

i e e = =
sesioy =| | " L3
§ L] § | :
H 5 18
L™ i
- S { .
S = =l ;
= =] | .
o =
— ‘
o B e ) - e
D ..... H-W e Vel n Lhiz. ;=Dn=ﬁ Inzl Zanmen:
— = b : z
[H—— = v =
. : H
— e v "
= : =
= :
[ S i v
" o a
-] o x
< |[@ —J & OEC. o
B -
Ready View 23 wamings. %  FixedStepAuto L] =3
Peaty
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3.3 Motor control examples

The toolbox provides examples for both 3-shunt PMSM and BLDC motor control applications.
Each of them has a detailed description of the hardware setup and an associated FreeMASTER
project which can be used for control and data visualization.

I 532K BLOC_Hallpm - FreeMASTER
Fle Edit View Exlorer Project Tecls Help
SHD® = T RS e 8 T o g e TR

Erem—— i Motor Control Applicati

%2 0C Bus Current Calib —
1 DCBI Calib
*3 App States & Fauls 5
B3 DC bus Vi
5 DC B @
K DC B WS
5 0 4]
=
=]

§ | comanp

55 ko b b [T _msmprcabac ot b g cisectoos b

Application Fauts

le eed Cor
&5-*3 Closed Loop Speed Control e M . 9 ke 2 4

= Speed Pl N
‘:-UrtJ Pl ‘ohane

-3 HALL Control Erwe EoTm e = = .
£+ Speed Scope 1
162 DC Bus / Speed Scope e 150
188 ail Input vrbe, 200
12 Hall_Speed_Monitor 7

o ALt wmd O\ e
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3.4 S32K3xx AMMCLIib integration

This toolbox also ships the AMMCL.ib v1.1.29 blocks. These blocks are essential for building
applications with high-performance arithmetic, trigonometric, digital signal processing and math
functions.

3 ammclib_gmclib_foc LT s32k3xx - Simulink —

SIMULATION DEBUG

Hardware Board @ =5 _ LB ="} @
P 52 T Hordore Control |7 StopTme [ Monitor | MATLAB 7 Buitd, Deploy
Settings Panel &Tune ~ | Workspace & Start ~

HARDWARE BOARD PREPARE RUN ON HARDWARE REVIEW. 0

ammclib_gmeiib_foc FLT_s32k3wc

[Pa] ammciib_gmelib_foc_FLT_s32k3xc ¥

= = =l

OFEUE R @

L]
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3.5 S32K3xx FreeMASTER integration

This toolbox has support for FreeMASTER 3.x — this is a user-friendly real-time debug monitor
and data visualization tool that enables runtime configuration and tuning of embedded software
applications. With this support, users can build models and monitor various variables, display
them on multiple scopes and even add widgets (gauges, sliders, etc).

@ ammelib_amclib_current_loop_s32k3xx.pmp - FreeMASTER - X
¢ File Edit View Osdlloscope Project Tools Help
i el @ o B B & e s B [ e o T[] 4 8 L KT [homa e B s u B G ===
AMCLIB_Current_Loop_Testing

¥ ciren oo 1

& Current Loop F32

2 Current Loop FLT

Rlappiication ... [Blvariable sti

Start RS232 UART Communica tion: COM10: speed=115200 Scope Running
Model-Based Design Toolbox S32K3xx Series 3-13
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3.6 S32K3xx Design Studio integration

The toolbox provides users the opportunity to export the code generated from Simulink (using
the S32K3xx toolbox) and easily import it into S32Design Studio. This functionality can be
useful if the model is to be integrated into an already existing, larger project.

& Configuration Parameters: s32k344_dio_ebt/Configuration (Active - O et
Q

Solver Hardware board: |NXP S32K3xx e

Data Import/Export

Math and Data Types
» Diagnostics

Hardware Implementation » Device details

Model Referencing

Simulation Target Hardware board settings

» Code Generation
» Coverage ¥ Target hardware resources

» HDL Code Generation

Code Generation system target file: ertilc

Device vendor. ARM Compatible ¥ | Device type: ARM Cortex -

Groups
Clocking
Hardware

Configuration Tool: |EB Tresos -

EB Tresos Tools location: C:\EB\resos\bin Browse
Initialization

Timers RTD location: |S32K3_RTD\SW32K3 RTD_44 2.0.0 Browse
Download I
Tools Paths
PIL

External mode
ADC 4 Export... — *
CAN
GRLIE 9 Export project to location
DIO ]

ert Simuink mocel okder; S INEEERER
MCL

MCU
PLATFORM
PORT

PWM
epl

Note: Update EB Tresos and $32 Configuration Tools settings if changing default RTD location.

IExpon generated projects: Browse location I Export

v

OK Cancel Help Apply
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3.7 Support for custom default project

The toolbox provides support for users to create their own custom default project. This could be
very useful when having a custom board design — the configuration for it needing to be created
only once. After that configuration is saved as a custom default project, it can be used for every
model that is being developed.

For the applications delivered with the toolbox and the new created models, the Default
Configuration Template will be set automatically to the location of the default project the
Model-Based Design Toolbox provides, according to the selected Hardware Part and
Configuration Tool.

‘ & Configuration Parameters: s32k344_dio_ebt/Configuration (Active! - a] x

» Device details

)| Browse

oK Cancel Help Apply

The Browse button will open the Windows Explorer allowing the selection of a different project
to be used as the default one for the model.

£ 0SDisk (C)

File name: (“mex)

The Save configuration button allows storing the new selected template next to the already
existing projects, under a name at the user’s choice. The project will be stored inside the

Model-Based Design Toolbox S32K3xx Series 3-15
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custom_projects folder, created inside the location corresponding to the selected Hardware
Part.

-

v v ow

Solver

Data Import/Export

Math and Data Types
Diagnostics

Hardware Implementation
Model Referencing
Simulation Target

Code Generation
Coverage

HDL Code Generation

Hardware board: [NXP S32K3xx

Code Generation system target file: erttlc

Device vendor: ARM Compatible

» Device details

Hardware board settings

¥ Target hardware resources

Groups
Clocking
Hardware

Hardware Part: |S32K344-Q257

Initialization
Timers

Download

Tools Paths
PIL

External mode
ADC

CAN

CANIF

-« - X

Enter a name for the configuration
my_template|

Cancel

DIO

GPT

MCL

MCU
PLATFORM
PORT
PWM

(1]

<

Pin to Quick Copy
access

g

Paste

Clipboard

Share

~ | Device type: ARM Cortex

Default Configuration Template: /C:\git_repos\mbdt_s32k3_irinac\S32K3\src\mbdtbx_s32k3\devices\S32K344-Q257\custom_j
I Save configuration I Open configuration

< | custom_projects

view

cut -
: Move to = X Delete - B

P v
Wl Copy path il

J— Rename  New Properties
[#] Paste shortcut folder -
Organize New Open

< ot « deviees SQZKSMQZS v|®

@ manuals

© s32k312_freemaster

@ OneDrive - NXP
= This PC
¥ 3D Objects
I Desktop

1item

N Name

[ my_template.mex

0

-

Browse

- o X

FH select al
Select none
5 invert selection

Search c

Date modified

8/11/2022 9:.00 PM

Select
ustom_pro...
Type

MEX File

The Open configuration button allows opening the Default Configuration Template in the
selected Configuration Tool, where it can be modified and saved.

@ Configuration Parameters: s32k344_dio_ebt/Configuration (Active)

Q

v

vy vy

Solver

Data Import/Export

Math and Data Types
Diagnostics

Hardware Implementation
Model Referencing
Simulation Target

Code Generation
Coverage

HDL Code Generation

Hardware board: [NXP S32K3xx

Code Generation system target file: ert.tic

Device vendor. ARM Compatible

» Device details
Hardware board settings
¥ Target hardware resources

Groups
Clocking
Hardware

Hardware Part: | S32K344-Q257

Initialization
Timers

Download
Tools Paths
PIL
External mode
ADC

CAN

CANIF

DIO

GPT

MCL

MCU
PLATFORM
PORT
PWM

api

~ | Device type: ARM Cortex

Default Configuration Template: C:\git repos\mbdt s32k3_irinac\S32K3\src\mbdtbx_s32k3\devices\S32K344-Q257\custom_projectsimy_template mex

Save configuration I Open configuration I

Cancel

-

Browse

Help

Apply
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3.8 Restore components configuration to default settings

The toolbox allows to Restore the configuration of a component (for models which use the EB
Tresos configuration tool) to the settings corresponding to the Default Configuration Template
the model uses. This allows to revert modifications (if made) to the default values.

Data Import/Export
Math and Data Types

» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target

» Code Generation

» Coverage

» HDL Code Generation

Code Generation system
Device vendor: ARM Co

» Device details

Hardware board settings
¥ Target hardware res

Groups
Clocking
Hardware
Initialization
Timers
Download
Tools Paths
PIL
External mode
ADC

CAN

CANIF

DIO

GPT

MCL

MCU
PLATFORM
PORT

PWM
ap1

@ Configuration Parameters: s32k344 _dio_ebt/Configuration (Active) - O X
Solver Hardware board: |NXP S32K3xx -

target file ert.tic

mpatible ¥ | Device type: ARM Cortex .

ources

Configuration parameters :

AdcAlternate GroupConvTimings a
IAdc/AdcConfigSet/AdcHwUnit_0/AdcOGroup_0/AdcAlternateGroupConv Timings/AdcAl
tGroupSamplingDuration0 - 22
'‘Adc/AdcConfigSet/AdcHwUnit_0/AdcOGroup_0/AdcAlternateGroupConvTimings/AdcAl
tGroupSamplingDuration1 - 22 -
‘Adc/AdcConfigSet/AdcHwUnit_0/Adc0Group_0/AdcAlternateGroupConv Timings/AdcAl P

t2raunQamnlinauratian? 27

Details Configure. . Refresh

-

oK Cancel Help Apply
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3.9 S32K3xx Simulation modes

The toolbox provides support for the following Simulation modes:
- Software-in-Loop (SIL)
- Processor-in-Loop (PIL)
- External Mode

Software-in-Loop
A SIL simulation compiles and runs the generated code on the user’s development computer.
One can use such a simulation to detect early defects and fix them.

Processor-in-loop

In a PIL simulation, the generated code runs on the target hardware. The results of the PIL
simulation are transferred to Simulink to verify the numerical equivalence of the simulation and
the code generation results. The PIL verification process is a crucial part of the design cycle to
ensure that the behavior of the deployment code matches the design.

External mode

In this mode, the user can leverage Simulink to link algorithm code with the 1/O driver code
generated from the 1/O blocks (from MATLAB). The resulting executable runs on the
development computer and exchanges parameter data with Simulink via a shared memory
interface.

Hamess_Data SVM_Sector
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3.10 S32K3xx Example Library

The Examples Library represents a collection of Simulink models that let you test different
MCU on-chip modules and run complex applications. The toolbox provides examples targeting
both S32 Configuration Tools and EB Tresos, and the supported S32K3 hardware derivatives.

The examples are grouped in different layers that mimic a typical development flow: starting
with basic building blocks that expose the MCU HW functionalities up to more complex
applications that incorporate multiple building blocks.

28 simulink Library Browser

- Bror =@

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

~ NXP Model-Based Design Toolbox for S32K3xx MCUs

, m,
~ S32KChoc Example Projects
Adc
AmmcLIB
AUTOSAR SWC
BCC_775
Can
Dia
External Mode
FreeMASTER

Gpt.

TSR Custom Code

Memory

Model Reference

Motor Control

PIL (Processor-in-the-Loop) Simulation

Prafiler
Pwm

Register

SIL (Software-in-the-Loop) Simulation
Spi
——

~
Adc AMMCLIB AUTOSAR SWC

S32K3xc Extemnal Devices.

VVéd

#erospace Blocksst
Audio Toolbax
> Automated Driving Toolbax
> Automotive Math and Motor Control Library for NXP S32K3xx MCUs
> AUTOSAR Blockset
> Communications Toolbox
> Communications Toolbox HDL Support
> Computer Vision Toolbox
> Control System Toolbox
Data Acquisition Toolbox
> Deep Leaming Toolbox
> DSP System Toolbox
> DSP System Toolbox HDL Support
> Embedded Coder

can Dio

BCC_775

Extemal Mode FreaMASTER Gpt

ISR Custom Code Memory

Model Reference

The Simulink models shown as examples are enhanced with a comprehensive description to
help users understand better the functionality that is exercised, hardware setup instructions
whenever are necessary, and a result validation section.

The examples are also available from the MATLAB help page.
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P, s32k344 _dio_ebt - Simulink _

SIMULATION MODELING HARDWARE

Hardware Board @ . EE IE [:!"

Hardware < | SEpmE Monitor MATLAB -
Settings Panel & Tune v @ Workspace

| NXP 532K3xx - |

HARDWARE BOARD PREPARE RUN ON HARDWARE REVIEW RESULTS

DEPLOY

-

bl

532k344_dio_ebt

s32k344_dio_ebt P

Model Browser

Explore all options:
1. Check HW and SW setup
2. Check this model settings

3. Generate Code, Build & Deploy on EVB

£
=
=]
=
O

Variables

!)_initialize
red_led_level | ‘ versioninfo ‘ ©

Toggle RED LEDO Turn on BLUE LEDO

X X

Dio Dio Dio
Function: Dio_FlipChannel Level Function: Dio_ReadChannel ~ *® €%l Function: Dio_WriteChannel
Channel: RGBLEDD_RED Channel: USER_SWOD Channel: RGBLEDO_BLUE

DIO_FlipChannel DIO_ReadChannel DIO_WriteChannel

A @ E

4

Model Data Editor

Ready 91% FixedStepAuto

Jopadsu] Ayadold

@ Web Browser - Dio 344 EBT - O X

[ Dio3aaesT x| + | BEmeon| -
; o c ‘ é‘“‘ Location:

Dio 344 EBT -

The s32k344_dio_ebt.mdl example shows how to use DIO ReadChannel, WriteChannel and FlipChannel functionalities.

The application consists of 3 Dio blocks: FlipChannel, ReadChannel and WriteChannel. FlipChannel block is used to toggle
RGBLEDO_RED. The state of RGBLEDO_RED is stored inside the red_led_level variable. ReadChannel block is used to toggle the switch
USER_SWO0 and is correlated with WriteChannel block which is used to toggle RGBLEDO_BLUE. The versionlInfo 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

« 532 Design Studio 3.4

Required Hardware
« Personal Computer
« S32K3X4EVB-Q257 / S32K3X4EVB-Q172 board
« 12V Power Supply
« Mini/micro USB cable
Prepare the Demo
« Open the model and select the processor package. For this process, please follow the steps described section 6.

« Connect an USB cable between the host PC and the OpenSDA USB port on the EVB. In case the OpenSDA port is not available, an
external probe (P&E Micro Multilink) can be used.

« Build and Download the program on the target MCU.

Running the Demo

« After the application is deployed on target, the RGBLED should blink RED every 0.1 second. If USER_SWO is pressed, the RGBLED
should turn on BLUE. -
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3.11 Change the Hardware Part

In case you would like to change the application to target a different processor, you should go to
Hardware Settings and set the corresponding hardware from the Hardware Part list, under the

Target hardware resources pane.

& Configuration Parameters: s32k344_dio_ebt/Configuration (Active) - O x
Q
Solver Hardware board: NXP S32K3xx -
Data Import/Export Code Generation system target file: erttic
Math and Data Types
» Diagnostics Device vendor. ARM Compatible ~ | Device type: ARM Cortex -
Hardware Implementation » Device details
Model Referencing
Simulation Target Hardware board settings
» Code Generation
» Coverage ¥ Target hardware resources
» HDL Code Generation
Groups
GTEE Hardware Part |§32K344-Q257 -
Hardware $32K312-Q172
Initialization D éfault Configu S32K314—8172
Timers Save configurd S32K322-Q172
e
EEB(FE $32K342.Q172
PIL 532K344-Q172
External mode
ADC
CAN
CANIF
DIO
GPT
MCL
MCU
PLATFORM
PORT
PWM
=1
OK Cancel Help Apply

After selecting the new processor from the list, click Apply and a popup appears informing on
the change of the configuration project, to fit the new selected processor. After clicking ok, the

model can be built again and deployed on the new target.

4. Warning Dialog -

overwrite the existing one. If you would like to keep the old
configuration folder, please manually create a back-up for it before
generating a new one.

part.

Please be informed that s32k344_dio_ebtConfig folder was generated for a
different processor or RTD version. The new configuration project will

If the processor has been changed, please check if the MBDT blocks
parameters are available hardware configurations for the new selected

pd

Model-Based Design Toolbox S32K3xx Series
Release Notes

3-21



4 Workflow and framework changes

4.1 Using external configuration tools

One of the major differences between older toolboxes (e.g. for S32K1xx) and MBDT for
S32K3xx is the introduction of a new workflow, where the modeling and configuration are split.
In other toolboxes, every peripheral had associated a Configuration Block. There, the user could

set up some important parameters (e.g.: UART baud rate):

*ﬁ Ipuart_hello_world_s32k14x * - Simulink — O X
File Edit View Display Diagram Simulation Analysis Code Tools Help
] = 1] @ = ) iid
CRICRY o B-eqg@P = - ] m | Q-
Ipuart_hello_world_s32k14x
® | *ajlpuart_hello_world_s32k14x b -
E3 Model Name: Ipuart_hello_worid_s32k14x
Description: This demo shows how to configure the S32K144EVB to send a
= DATA pattern aver the UART.
HW prerequisite: Target : $32K144 64KBSRAM
2E| - S32K144EVB Package - 100-LQFP
Sysiom cleck.: 50 M=
Validation: XTAL clock : External 8 MHz LPUART Config
&= - Test is succesful if "Hello World' message is displayed in a host UART terminal Compiler : GCC Instance : 1
- Use any UART terminal to receive the message from the EVB. Target Type : FLASH Baud rate : 115200
- Press RESTART button to trigger S32K144 to resend the message Download Code after build
(OpenSDA E: EVB-S32K144)
Step Tick Interrupt Priority : 15
& o
MBD_S32K14x_Config_Information
T
uintB('Hello World!l! Press RESET to see this msg again’) l P data_string D data_out har_IN
@ L D functin()
. me Y e —
sizeof \?J
erializer
» ring Serializes
Ready 92% FixedStepDiscrete
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4.1.1 Modes of operation — BASIC and ADVANCED

Starting with this release, all peripheral Configuration Blocks are no longer needed. Instead, we
provide a default configuration for all the peripherals we support. Users can see the default
parameters for every such block, going in the mask, searching for the ‘Configuration
Parameters’ tab. This use case is what we call the BASIC mode of operation — where there is no
additional configuration to be made (everything is based on the default one), so no interaction
with an external configuration tool is needed.

Block Parameters: DIO_ReadChannel x
s32k3_dio (mask) (link)

This block implements the Dio companent functionality

General  Configuration Parameters

T ST TS T T T TS T VT ST TV T

CommonPublishedInformation/VendorId - 43

DioConfig - DioConfig

DioConfig/DioPort - PTA_H PTB_H PTC_H PTD_L PTE_L
DioConfig/PTA_H/D32_BLUE_LED/DioChannelld - 15
DioConfig/PTA_H/D32_GREEN_LED/DicChannelld - 14
DioConfig/PTA_H/D32_RED_LED/DieChannelld - 13
DiaConfig/PTA_H/DioChannel - D32_BLUE_LED D32_GREEN_LED D32_RED_LED
DioConfig/PTA_H/DioPortId - 1
DioConfig/PTB_H/D33_GREEN_LED/DioChannelld - 9
DioConfig/PTB_H/D33_RED_LED/DioChannelld - 2
DioConfig/PTE_H/DicChannel - D33_GREEN_LED D33_RED_LED SW4 SW5

DioConfin [OT0 WIDiaDocTd 2

Configure... Refresh

Cancel Help Apply

If something needs to be edited/added/removed, users can open an external configuration tool of
choice (NXP S32Configuration Tools or EB Tresos). There, all the parameters of peripherals,
pins and clock are available. The Simulink model is linked to the external configuration tools
and is aware of changes made, so simply building the model one more time/clicking on the
‘Refresh’ button of the block fetches the new values of the parameters. This is the ADVANCED
mode, where changes to the default configuration need to be made. Note that NXP
S32Configuration Tools is shipped with our toolbox, so no extra installation process needed; EB
Tresos needs to be installed and licensed (free of charge), following the steps in the MBDT
Quick Start Guide.

4.1.2 Advantages for using external configuration tools

There are a couple of key advantages to using an external configuration tool instead of the
peripheral configuration blocks. Firstly, using these dedicated tools, the user has access to all
parameters for the peripherals. Additionally, full access to pins and clock configuration is
provided (while the older framework has limited support for this). Secondly, splitting the
modeling (algorithms, state machines, etc) from the configuration means they can be done in
parallel. This can be an advantage when applications are developed in larger teams (one
engineer might work on the configuration for all pins, clock, peripherals while another engineer
can focus on modeling a complex algorithm in Simulink). Additionally, different configuration
setups can be easily switched, without having to change anything inside the Simulink model.

Model-Based Design Toolbox S32K3xx Series 4-23
Release Notes



4.2 Code generation based on RTD support (MCAL drivers)

In this release, the code generation is based on the Real Time Drivers. The peripheral support is
different from other releases (e.g. for S32K1xx), not having a per-peripheral strategy, but a per
MCAL component/driver one. For example, LPIT (low power interrupt timer) and STM (system
timer module) support will not be done via separate blocks, but within one GPT (general
purpose timer) block. The structure will be similar for all such blocks: a list of supported
functions (MCAL standard functions and additional functions, added for optimization purposes)
and a few parameters (depending on selected functionality).

Block Parameters: Gpt_GetTimeElapsed *
s32k3_gpt (mask) (link)
This block implements the Gpt component functionality

General  Configuration Parameters

Function Gpt_GetTimeElapsed -

Gpt_GetVersionInfo
 Gpt_GetTimeFlapsed
Gpt_GetTimeRemaining
Gpt_StartTimer
Gpt_StopTimer
Gpt_EnableMotification
Gpt_DisableMNotification
Gpt_SetMode
Gpt_DisableWakeup
Gpt_Enablewakeup
Gpt_CheckWakeup
_@Et__GetF’redefT imerValue

Configure... Refresh

Channel

Cancel Help Apply
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5 Prerequisites

5.1 MATLAB Releases and OSes Supported
This toolbox is developed and tested to supports the following MATLAB releases:
- R2020a;
- R2020b;
- R2021a;
- R2021b;
- R20223;

For a flowless 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
5.2 Build Toolchain Support
The following compilers are supported:
Compiler Supported Release Version
GCC for ARM Embedded Processors V10.2.0

The target compiler for the Model-Based Design Toolbox needs to be configured.

The Model-Based Design Toolbox uses the Toolchain mechanism exposed by the Simulink to
enable automatic code generation with Embedded and Simulink Coder toolbox. By default, the
toolchain is configured for the MATLAB 2020a, 2020b, 2021a, R2021b and R2022a releases.
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.g.: ..\MATLAB\Add-Ons\Toolboxes\NXP MBDToolbox S32K3xx\) and running the
“mbd s32k3 path.m” script.

>> mbd s32k3 path

Treating 'C:\Users\nxal4941\Documents\MATLAB\Add-Ons\Toolboxes\
\NXP_MBDToolbox S32K3xx as MBD Toolbox installation root.

MBD Toolbox path prepended.

Registering the toolchain ...

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

4\ Add-On Manager

Installed

Name

NXP_MBEDToolbox_IMXRT1xxX version 1.0.0

Type

Toolbox

Author

NXP Model-Based
Design Toolbox

Team

- O X
Get Add-Ons
| Q|
Install Date -
24 April 2020

i Embedded Coder Support Package for ARM Cortex-M
& Processors version 19.1.1

Hardware Support
Package

16 March 2020

NXP_Support_Package_S32R version 1.3.0

Simscape Electrical version 7.1

Simscape version 4.6

NXP_RADAR_Toolbox_for_S32R version 1.3.0

Toolbox

Toolbox

4\ MathWorks Product

4\ MathWorks Product

NXP Model-Based
Design Toolbox

Team

NXP Model-Based
Design Toolbox

Team

9 March 2020

11 November 2019

24 September 20

24 September 20

The “mbd s32k3 path.m” script verifies the user setup dependencies and will issue

instructions for a successful installation and configuration of the toolbox.

The toolchain can be further enhanced using the Simulink Model Configuration Parameters

menu:

Q

Solver
Data Import/Export
Math and Data Types

» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target

» Code Generation

» Coverage

» HDL Code Generation

6,‘3; Configuration Parameters: s32k344_dio_ebt/Configuration (Active)

Target selection
System target file- |ert.tlc
Language: [
Description
Build process

|— Generate code only

Embedded Coder

|— Package code and artifacts

Toolchain settings

Zip file name

Browse..

I Toolchain:

532DS GCC

Build configuration

Faster Builds

¥ Toolchain details

Tool

Assembler

C Compiler

Linker

Shared Library Linker
Archiver

Code Size

ELF To Binary Converter|
Download

Execute

Make Tool

Options

-c -x assembler-with-cpp -g3 -mcpu=cortex-m7 -mthumb -mlittle-endian -mfloat-abi=hard -mfpu=fg
-c -std=c99 -Os -fshort-enums -funsigned-char -fstack-usage -g -pedantic -Wall -Wexira -fmessag:
-nostartfiles -Xlinker -Map="$(PRODUCT_NAME).map" -Xlinker —gc-sections -n -mcpu=cortex-mi
-nostartfiles -Xlinker -Map="$(PRODUCT_NAME).map" -Xlinker —gc-sections -n -mcpu=cortex-mi

K

-0 binary $(PRODUCT) $(RELATIVE_PATH_TO_ANCHOR)/S(PRODUCT_NAME) bin

-f S(MAKEFILE) -

Code generation objectives

Prioritized objectives: Unspecified

"hork mndal hafara naneratina rada- | OFf

Set Objectives..

'« || Cherk Madel

Cancel Help Apply
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5.3 RTD Support

The toolbox is delivered with RTD 2.0.0 support. The user can change the RTD package from
the Simulink Model Configuration Parameters menu

Q

Data Import/Export
Math and Data Types
Diagnostics
Hardware Implementation » Device details
Model Referencing

-

v

Code Generation

v v

HDL Code Generation
Groups

Clocking
Hardware
Initialization
Timers
Download
Tools Paths
PIL
External mode
ADC

CAN

CANIF

DIO

GPT

MCL

MCU
PLATFORM
PORT
PWM

Simulation Target Hardware board settings

JQ}_ Configuration Parameters: s32k344_dio_ebt/Configuration (Active)

Solver Hardware board: [NXP S32K3xx

Code Generation system target file: ertiic

Device vendor: ARM Compatible ~ | Device type: | ARM Cortex

Coverage ¥ Target hardware resources

Configuration Tool: |S32 Config Tool
$32 Configuration Tools location: tools\S32ConfigTools 2021 R1.5

IRTD location: |S32K3_RTD\SW32K3_RTD_44 200

Note: Update EB Tresos and S32 Configuration Tools settings if changing default RTD location

Export generated projects: Browse location .

Cancel

- m} X
-
Browse
Browse I
Export
Help Apply
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5.4 S32 Configuration Tool Support

The toolbox is delivered with Configuration Tools v2021.R1.5. The user can change the
Configuration Tools version used by the Simulink from the Simulink Model Configuration

Parameters menu

@ Configuration Parameters: s32k344_dio_ebt/Configuration (Active)

Q

Solver Hardware board: |[NXP S32K3xx
Data Import/Export
Math and Data Types
Diagnostics
Hardware Implementation » Device details

Model Referencing

Simulation Target Hardware board settings

Code Generation

Coverage ¥ Target hardware resources

HDL Code Generation

Code Generation system target file: erttic

Device vendor. ARM Compatible -

v

vy v v

Groups
Clocking
Hardware

Configuration Tool: |S32 Config Tool

Device type: ARM Cortex

Initialization

| $32 Configuration Tools location: tools\S32ConfigTools.2021.R1.5 Browse |

Timers RTD location: | S32K3 _RTD\SW32K3 RTD 4.4 2.0.0
Download
Tools Paths
PIL

External mode
ADC

CAN

CANIF

DIO

GPT

MCL

MCU
PLATFORM
PORT

PWM

Note: Update EB Tresos and $32 Configuration Tools

Export generated projects: Browse location

Browse

settings if changing default RTD location

Export

0K Cancel Help

Apply
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6 Known Limitations

The list of know limitations can be found the readme.txt file that is delivered with the toolbox
and can be consulted in the MATLAB Add-on installation folder of the Model-Based Design
Toolbox for S32K3xx Series.

7 Support Information

For technical support please sign on to the following NXP’s Model-Based Design Toolbox
Community: https://community.nxp.com/t5/NXP-Model-Based-Design-Tools/bd-p/mbdt
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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
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