Model-Based Design Toolbox
MPC57xx Series

Quick Start Guide

An Embedded Target for the MPC57xx Family of Processors
Version 3.0.0

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

h -

© 2019 NXP Semiconductors. All rights reserved

P



Summary

1 INSTAHTATION ...t bbb 1-3
1.1 SyStem REQUITEIMENTS ......ccviiiiieieieieete sttt 1-3
I [ L 0] (1] (=] 1SS 1-3

121 RUN AAd-0N INSTAHET ..o 1-4
1.2.2  License Registration & INStallation............cccccvevviieiiiieiiie e 1-7
1.2.3  Setting up the Target COMPIIErS........cooiiiiiiiiier e 1-8
1.2.4  Setting the Path for Model-Based Design ToolbOX..........ccccoveveviieiieiciieieeee 1-8

2 RUNMOGEIS ...ttt be et r e sbe et e sneenre s 2-10
2.1 Examples Library & HelP. ...t 2-10
2.2 HAIOWAIE SELUP ..ottt bbbt 2-12
0 T = ToTo | { T (o (=T = (U] o SRRSO 2-13
2.4 Hello WOrld EXamPIe .......ccvoiiiiiiiiee s 2-17

Model Based Design Toolbox MPC57xx Series 1-2

Quick Start Guide



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 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

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 official web page.

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

1. Run the MATLAB toolbox package file * .m1tbx downloaded from NXP’s Model-
Based Design Toolbox web page

2. Register and install the toolbox license file into . . \My Documents\MATLAB\Add-
Ons\Toolboxes\NXP MBDToolbox MPC57xx\code\lic

3. Set the Target Compiler Environment Variables
4. Setup the MATLAB path for Model-Based Design Toolbox

Each of these actions are 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. The NXP’s Model-Based Design Toolbox Installation Wizard dialog will appear.

2.

Click “Install” to proceed.

Install NXP_MBDToolbox_ MPC57xx

Version: 3.0.0

Generate code optimized for NXP's MPC57xx Automotive General Purpose Microcontrollers

NXP_MBDToolbox MPC57xx by NXP Model-Based Design Toolbox Team  Updated on 15 Feb 2019

Install Cancel

X

Indicate acceptance of the NXP Software License Agreement by selecting “I

agree to the terms of the license” to proceed.

4\ License Agreement: NXP_MBDToolbox_MPC57xx

LA OPT_NXP_Software License v2 October 2018

IMPORTANT. Read the following NXP Software License Agreement ("Agreement”) completely. By selecting
the "l Accept” button at the end of this page, or by downloading, installing, or using the Licensed Software,
you indicate that you accept the terms of the Agreement and you acknowledge that you have the authority, for
yourself or on behalf of your company, to bind your company to these terms. You may then download or
install the file. In the event of a conflict between the terms of this Agreement and any license terms and
conditions for NXPa€™s proprietary software embedded anywhere in the Licensed Software file, the terms of
this Agreement shall control. If a separate license agreement for the Licensed Software has been signed by
you and NXP, then that agreement shall govern your use of the Licensed Software and shall supersede this
Agreement.

NXP SOFTWARE LICENSE AGREEMENT

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

| agree to the terms of the license.
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3. Click “OK” to start the MATLAB installation process. 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

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

4\ preferences - O X

MATLAB Add-Ons Preferences

App Designer
Code Analyzer This is where MATLAB puts installed Add-Ons. MATLAB always searches this folder for installed Add-Ons.

Installation Folder

Colors C\Users\nxa1494 1\ Documents\MATLAB\Add-Ons
Command History

Command Window
Comparison
Current Folder
Editor/Debugger

After a couple of minutes (2-5min), the NXP’s Model-Based Design Toolbox should
be visible as a new Add-ons.

I

. 2 2R C it
\E\ E {0} Preferences [% Q) €5 ~emmanty

2 Request Support

Simulink ~ Layout [~ Set Path Help
v

v [z] Leam MATLAB
SIMULINK ENVIRONMENT ¢
(% Get Add-Ons
Manage Add-Ons
=
o~
- Package Toolbox
)
P A
L~ ackage App
- 0
Get Hardware Support Packages
Check for Updates >
4\ Add-On Manager - [m} X
Get Add-Ons | Import
Installed (25) Q)
Name Type Author Install Date -
NXP Model-Based
k NXP_MBDToolbox_MPC57xx version 3.0.0 Toolbox Design Toolbox 16 February 2019
Team
Embedded Coder Support Package for AUTOSAR 4 Hardware Support 22 November 2018
Standard version 18.1.0 Package
- NXP Model-Based
'*9’ NXP Support Package $32K1xx version 2.0.1 Toolbox Design Toolbox 29 September 2018
2 Team

5. More details about the NXP’s Model-Based Design Toolbox can be found by

clickingon view Details
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4\ Add-On Manager - [m] X

£ Back

NXP_MBDToolbox_MPC57xX version 3.0.0 by NXP Model-Based Design Toolbox Team installed on 16 February 2019

Generate code optimized for NXP's MPC57xx Automotive General Purpose Microcontrollers

Open Folder‘ | Learn More V‘ ‘UmnstaH.

Toolbox

Description

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

It provides an integrated development environment and tool chain support for configuring and generating applications (including initialization
routines and device drivers) to execute complex applications (e.g.: motor control algorithms, communication protocols CAN, SPI, 12C, UART and
sensor based applications).

This toolbox includes integrated Simulink® embedded target for NXP MPC57xx MCUs, peripheral device blocks and drivers, the Math and Motor
Control Library, GCC compiler and additional tools for debugging and real time data visualization . It provides built-in support for Software and
Processor-in-the-Loop (SIL and PIL) simulations to enable fast prototyping, verification and validation on the real target for the algorithms
developed in MATLAB environment.

Visit https://community.nxp.com/community/mbdt - for examples and support.

MPC57xx Model-Based Design Toolbox Main Features:
- Generate code for standalone application with direct download to target support
- Optimized motor control library blocks including Park/Clarke transforms, digital filters, and general functions
- Core&System blocks for CAN, SPI, 12C, UART, PIT, PWM, ADC, CTU, DMA
- On-target profiling of functions and tasks
- Data acquisition and calibration using FreeMASTER tool
- Boot loader utility for programming application in FLASH or SRAM via UART or CAN
- Seamless integration with embedded coder including SIL and PIL test
- Ready to run examples for all supported peripherals and Simulink Blocks

» View File List

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

@ Help — O X
k- @

ocumentation

" MATLAB Documentation

Computer Vision System Toolbox
DSP System Toolbox
Embedded Coder
Fixed-Point Designer

Image Acquisition Toolbox
Image Processing Toolbox
MATLAB Coder

MATLAB Report Generator
Neural Network Toolbox
Phased Array System Toolbox
Signal Processing Toolbox
Simulink Check

Simulink Coder

Simulink Coverage

Simulink Report Generator
Simulink Requirements
Stateflow

Stafistics and Machine Learning Toolbox

Supplemental Software

NXP's Model-Based Design Toolbox for
MPC57xx Toolbox

My Products

MATLAB® Family

MATLAB

Math, Statistics, and Optimization
Neural Network Toolbox

Statistics and Machine Learning
Toolbox

Signal Processing and Wireless
Communications

DSP System Toolbox

Phased Array System Toolbox
Signal Processing Toolbox

Image Processing and Computer
Vision

Computer Vision System Toolbox
Image Acquisition Toolbox

Image Processing Toolbox

Simulink® Family

Simulink

Event-Based Modeling
Stateflow

Signal Processing and Wireless
Communications

Computer Vision System Toolbox
DSP System Toolbox
Phased Aray System Toolbox

Code Generation

Embedded Coder

Fixed-Point Designer

Simulink Coder

Verification, Validation, and Test

Simulink Check

= CONTENTS Close ® Explore Examples & Explore Add-Ons
My Products MATLAB Getting Started with MATLAB
MATLAB MATLAB? is the high-level language and interactive environment used by millions of Functions in MATLAB
engineers and scientists worldwide. The matrix-based language is a natural way to Rel N
Simulink express computational mathematics elease Notes

Installation

Edit Preferences

Hardware Support

Embedded Coder Support Package for
ARM Cortex-A Processors

Embedded Coder Support Package for
AUTOSAR Standard

MATLAB Support Package for USB
Webcams

For a complete list of hardware
solutions, see Hardware Support

Supplemental Software

NXP's Model-Based Design Toolbox for
MPC57xx Toolbox
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1.2.2 License Registration & Installation

The NXP’s Model Based Design Toolbox is available free of charge, however, a license is
required. If you need to get a license it can be obtained by following the path outlined below.

If

you

encounter  issues getting a license please submit a ticket at

https://www.nxp.com/support/support: SUPPORTHOME describing the issue.

Please perform the following steps to obtain your license:

1. Go to www.nxp.com/mbdt and click on “Download Eval”
Model-Based Design Toolbox B<
OVERVIEW DOCUMENTATION DOWNLOADS DEVELOPMENT TOOLS TRAINING & SUPPORT
Jump To Overview Features
Overdiew & Features The NXP's Model-Based Design Toolbox provides an Generate code for standalone application with direct
Supported Devices integrated development environment and tool chain for download to target support
Target Applications configuring and generating all of the necessary software Optimized motor control library blocks including
System Requirements automatically (including initialization routines and device Park/Clarke transforms, digitai filters, and general
drivers) to execute complex applications (e.g.: motor functions
control algorithms, communication protocols CAN, SP1
12C, UART and sensor based applications) on NXP /0 blocks including CAN, SPI, PIT timer, Sine Wave
MCUs Generation, eTimer, PVWIM and A/D.
The toolbox includes integrated Simulink® ' embedded On-target profiing of functions and tasks
target for NXP MGUs, peripheral device blocks and -Djt‘a acquisition and calibration using FreeMASTER
More ~

2. Once you have logged in, the “Product Information” page for Model-Based
Design Toolbox appears.

Select the appropriate toolbox you wish you evaluate to bring up the Software Terms
and Conditions page.

3. Click “I Agree” to consent to the software license agreement.

4. If you need to download the tool, click on the linked file name. Otherwise, click on
“License Keys” tab.

5. Verify the correct tool is identified and click on “Generate”.

6. Enter your Disk Serial Number as the Host 1ID. If you do not know your Disk
Serial Number, go to “Locating the Host ID” inthe document Model-Based
Design Toolbox License Installation to learn how to locate your Disk Serial
Number, which is needed to generate your license.

7. Click “Generate”

8. Either click on “Save A11” or copy and paste the file into a text editor and save the
file as “1license.lic” to the folder “..\MATLAB\Add-
Ons\Toolboxes\NXP MBDToolbox MPC57xx\code\lic”

Model Based Design Toolbox MPC57xx Series 1-7
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1.2.3 Setting up the Target Compilers

The target compiler for Model-Based Design Toolbox needs to be configured. Use the notation
below to setup these compiler environmental variables. Ensure a system environment variable
called <COMPILER STRING> TOOL, corresponding to the compiler(s) you have installed, is
defined to compiler path value as shown below:

S$32DS_PA TOOL = {Toolbox installation path}/tools or
{S32 Design Studio installation path}/

GHS TOOL = {GHS installation path}/comp 201516/

DIAB TOOL = {DIAB installation path}/diab/5.9.6.2/

Note: Paths shown are for illustration, your installation path may be different. Once
environmental variables are setup you will need to restart MATLAB for the IDE environment to
see these system variables.

In case there is no compiler installed, the NXP’s Model-Based Design Toolbox is going to
default to the internal GCC 4.9.4 compiler.

4 Diagnostic Viewer - O X
Diagnostics
I ] °- @

uart_hello_world_mpc574xP
» Build @4 ©3
10:13 AM Elapsed: 58 sec

A copy of the original file “uart_hello_world_mpc574xP.mdl"” has been created because it was last
saved in an earlier version of Simulink. To recover the original version, rename the file
"uart_hello_world_mpc574xP.mdl.r2817a" as "uvart_hello_world mpc574xP.mdl™.

You can turn this feature off using the 5imulink Preferences. Click here if you don't want to see
this messace again

Environment Variable 532D5_PA_TOOL was not explicitly set. The generated code will be compiled using
the default 53205 compiler C:\Users\nxald941\Documents\MATLAB\Add-
Ons\Toolboxes\NXP_MBDToolbox MPCS5Vxx\code\tools

### Starting build procedure for model: uvart_hello_world_mpcS574xP
### Generating code and artifacts to "Meodel specific' folder structure

~ Code Generation W2 ©2

Elapsed: 41 sec
### Generating code into build folder: C:iUsersinxald941\DocumentsiyMATLABYAdd-
Ons\Toolboxes\NXP_MBDToolbox_ MPCS7xx\code\MPC_Examplesimpc574dx\uartiuart_hello_world_mpc574xP_mbd_

rtw

1.2.4 Setting the Path for Model-Based Design Toolbox

If the toolbox installation as Add-ons was successful, then the MATLAB will automatically
detect the NXP’s Model-Based Design Toolbox. Nonetheless, in special circumstances you
might need to run a special script to instruct the MALAB to recognize the NXP’s Model Based
Design Toolbox. This is done by changing the MATLAB Current Directory to the toolbox
installation directory (e.g.: .. \MATLAR\Add-Ons\Toolboxes\NXP_MBDToolbox MPC57xx\code)
and running the “mbd mpc path” script.
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>> mbd mpc path

Treating 'C:\Users\xxxxx\Documents\MATLAB\Add-
Ons\Toolboxes\NXP MBDToolbox MPC57xx\code' as MBD Toolbox installation
root.

MBD Toolbox path prepended.

Successful.

>>

Model Based Design Toolbox MPC57xx Series 1-9
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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 let you
test different MCU on-chip modules and run complex applications.

The Examples Library mbd mpc574x examples.mdl can be opened from “{Model
Based Design Install Directory}\MPC Examples\” folder.

Note: the example library is divided into two sections: custom & generic examples. The generic
examples can be executed on all the processors and boards supported with none or minimal
changes. The custom examples are targeted for a specific processor and board and are highly
dependent on peripherals and pins available.

siL L UTILITIES
REGISTER ACCESS.

Utliies.

Applications

sssss v 108% Feady 108%

Each category contains multiple examples that showcase different Model-Based Design
Toolbox capabilities that are clarified in three layers:
- On-chip modules and peripherals examples covers the basic functionalities of the MCU;
- Modelling, Verification and Validation examples covers the SIL, PIL and additional
blocks supported by toolbox to help faster prototyping;
- Applications covers the AMMCLIB and Motor Control scenarios;

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

Model Based Design Toolbox MPC57xx Series 2-10
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@ Help

Documentation

= CONTENTS

< Documentation Home

Supplemental Software

Close

M Examples (Supplemental Software)

» MPC574x Generic Simulink Models

@ wp 5 - @ | Custom Documentation ]T|

Search Help

Timers

FlexPWM Complementary
FlexPWNM Independent
FlexPWM Three Phase PWM
FlexPWM Triggers

PIT Config

PIT Start Stop

eTimer Encoder

eTimer Input Frequency

eTimer Output Frequency

Communications
FlexCAN

FlexCAN Master

FlexCAN Slave

FlexCAN echo

FlexCAN Master Transfer Status

| X

BEODEO ~

[ Model
[ Model
[&] Model
[&] Model
[&] Model
[&] Model
[&] Model
[ Model
[ Model

[&] Model
[&] Model
[&] Model
[&] Model
[&] Model
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2.2 Hardware Setup

All examples provided with the Model-Based Design Toolbox were developed on DEVKIT-
MPC5744P as primary target. Additional information about this development kit can be found
on NXP official web page here.

Before running any example on the DEVKIT-MPC5744P a proper communication setup
between the board and the host PC must be enabled. Please follow the next steps to ensure a
working setup:

1. Place J13 jumper on positions 2-3 to power the DEVKIT-MPC5744P via the USB
micro connector;

2. Connect the EVB micro USB connector J12 to a host PC USB connector using supplied
USB cable;

3. Allow the PC to automatically configure the USB drivers if needed. Windows OS
should automatically detect the DEVKIT-MPC5744P and should assigned a virtual
COM port to the host;

Model Based Design Toolbox MPC57xx Series 2-12
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https://www.nxp.com/products/processors-and-microcontrollers/power-architecture-processors/mpc5xxx-55xx-32-bit-mcus/ultra-reliable-mpc57xx-32-bit-automotive-and-industrial-microcontrollers-mcus/development-board-for-mpc5744p:DEVKIT-MPC5744P
https://www.nxp.com/docs/en/supporting-information/DEVKIT-MPC5744P-QSG.pdf

M Device Manager - O *
File  Action \View Help
&= @ E HE B EXG

@ Jungo Connectivity o)
= Keyboards

[ I Memory technology devices
@ Mice and other pointing devices
3 Monitors
I Network adapters
v i Ports (COM & LPT)
§ ECP Printer Port (LPT1)
E OpenSDA - CDC Serial Port (http://www.pemicro.com/opensda) (COM30)
= Print queues
n Processors
B9 Security devices
Smart card readers
Software devices

& g |)

Sound, video and game controllers

Y Storage controllers v
e -~ ]

3

4. When powered through USB, LEDs DS1, DS2 and DS5 should light green;

2.3 BootLoader Setup

To be able to download the applications from MATLAB/Simulink to the target we need to
program a special application called RBF into the MCU flash memory. For the first time
programming you need to have the S32 Design Studio for PA IDE installed. Follow the next
steps to flash the RBF image to the processor flash memory.

1. Click on the Flash icon to open the wizard that allows you to connect with the target and
flash the boot loader algorithm

workpacePAT - C/C++ - 532 Design Studio for Power Architecture

File Edit Source Refactor Navigate Search Project Run Processor Expert Window Help

T | B v & v g Er@vridevOrQvi® P! f\QD = o - -
[ty Project Explo... = = B
_<)==’(>V

2. The Flash Wizard will appear on your screen. Add a new configuration and name if RBF
Flash.
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Flash Configurations X

Create, manage, and run configurations

I Name: | REF Flash

type Tilter text

~ [£] GDB PEMicro Interface Debu
New_configuration

[El Main ~_% Debugger| & Startup | % Source| ] Common| &8 OS Awareness

Project:

| Browse...

Specify the number of additional object files you wish to program: III Generate Object File Fields

C/C++ Application:
C:\Users\nxa'\4941\Dotuments\MATLAB\AddfOns\TooIboxes\NXP_MBDToolbox_MP[STxx\(ode\mols\BootLoads|

Variables... Search Project...

Build (if required) before launching

Build Configuration: | Select Automatically ™
(O Enable auto build (O Disable auto build
® Use workspace settings Configure Workspace Settings...
< >
Filter matched 2 of 2 items ever: Apply
@:' Flash Close

3. Click on the C/C++ Application Browse button to navigate to the {Model-Based
Design Toolbox installation folder}\code\tools\BootLoader\
RBF Files and choose the appropriate RBF image to be flashed on your setup.

Note: each file contains in its name the interfaces allowed for Flash Tool download
communication. Choose the one that is suitable for your processor and communication
interface. In this case, we are going to use the UART1(openSDA) to download the code
from host PC to DEVKIT-MPC5744P board.

Model Based Design Toolbox MPC57xx Series 2-14
Quick Start Guide



Quick Start Guide

# Application Selection *
&« v « code » tools > BootlLoader > RBF_Files + 0 Search REF_Files R
Organize = New folder B== I @
Secured_Backup ™ Name Date modified Type sit
Unsorted [] MPC574xP_S32D5_UART1_CANO.rbf 2/14/2019 1054 A REF File
W This PC [ MPC574xP_532DS_UART1_CANO_OpenSDA.rbf 2/14/2019 10:54 A.. RBF File
= Desktop [ ] MPC5744B_532DS_UART2_CANO.rbf 2/14/2019 10:54 A..  RBF File
Documents [] MPC5744C_S32DS_UART2_CANO.rbf 2/14/2019 10:54 A..  RBF File
D load [ ] MPC5745B_532DS_UART2_CANO.rbf 2/14/2019 10:54 A..  RBF File
& Downloads
[] MPC5745C_S32DS_UART2_CANO.rbf 2/14/2019 10:54 A..  RBF File
Musi
& Music [ ] MPC5746B_532DS_UART2_CANO.rbf 2/14/2019 10:54 A..  RBF File
& Pictures [] MPC5746C_S32DS_UART2_CANO.rbf 2/14/2019 1054 A..  RBF File
B Videos [] MPC5746G_532DS_UART2_CANO.rbf 2/14/2019 1054 A..  RBF File
i 9 OSDisk (C) [] MPC5747€_S32DS_UART2_CANO.rbf 2/14/2019 10:54 A..  RBF File
MPC5747G_S32DS_UART2_CAMO.rbf 2/14/2019 10:54 A..  RBF Fil
Y Network g - - - ' 14 I ¢ W
LR 4 >
File npame: |MPC5?4)(P_S3ZDS_UARH_CAND_OpenSDA‘rbf V| s e
Configure the Debugger interface to connect with the target.
* Flash Configurations x
Create, manage, and run configurations
% Plugin has not been registered. Some functionality may not be available.
ODExB8- Name: | RBF Flash
type filter text Main | %5 Debugger B Startup] B Source] i5] gommolﬂ & 0s Awarenesﬂ
v [E£] GDB PEMicro Interface Debu | | oo yare Registration ~
[] New_configuration
y Please register your software to remove this message.
.A Register now
PEMicro Interface Settings
Interface: OpenSDA Embedded Debug - USB Port ~ | Compatible Hardware
Port: USB1 - OpenSDA (9CB4CE42) e
Device Name: MPC5744P ~ Core: |74 ~
Specify IP Specify Netwaork Card IP
Additional Options
Advanced Options
Hardware Interface Power Control (Voltage --> Power-Out Jack) v
< >
Filter matched 2 of 2 items Vel Apply
@ Flash Close
Model Based Design Toolbox MPC57xx Series 2-15



5. Click on Flash button to start the flash programming sequence. The debugger will
connect with the target selected and will start to flash the RBF image into the non-
volatile memory of the target.

© Console ® % SE~B-sy=0
<terminated> REF Flash [GDB PEMicro Interface Debugging) CANXP\S32DS_Power_v2017.R1\edlipse\plugins\com.pemicro debug gdbjtag.ppc_1.7.5.2018071821 13\win32\pegdbserver_power_console
Connec tion from "127.0.8.1" via 127.0.0.1 ~

Telnet server running on 127.0.8.1:51794

Copyright 2017 P&E Microcomputer Systems,Inc.

Command Line :C:\NXP\S32DS_Power_v2017.R1\eclipse\plugins\com.pemicro.debug.gdbjtag.ppc_1.7.5.201807182113\win32\pegdbserver_power_console -device=MPC5744P -startserver -singlesession -
CMD>RE

Initializing.

MPC5744P Device detected.

Target has been RESET and is active

CMD>CM C: \NXP\53205_Power_v2017.R1\eclipse\plugins\com.pemicro.debug.gdbjtag.ppc_1.7.5.201807182113\win32\gdi \P&E \nxp_mpc5744p_1x32x616k_cflash.pcp
Initializing.

MPC5744P Device detected.

Initialized.

jversion 1.85, 12/13/2016, Copyright PRE Microcomputer Systems, www.pemicro.com [5744P_2464k]

;device MXP, MPCS744P, 1x32x616k, desc=CFlash

;begin_cs device=$00F98000, length=£00263000, ram=$40000000

Loading programming algorithm ...

WARNING - Selected .PCP file has been modified. CRC16 = $883D

Done.
Programming sequency is : erase, blank check, program, and verify {default} .

<

At this point the target should be ready for receiving applications from MATLAB/Simulink
environment over the UART interface connected via OpenSDA.

Model Based Design Toolbox MPC57xx Series 2-16
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2.4 Hello World Example

If the hardware and BootLoader setup is completed successful and a virtual COM port is created
and visible in Control Panel -> Device Manager -> Port (COM & LPT),then
all requirements for running a Model-Based Design Toolbox for MPC57xx Examples are
fulfilled.

Open the Examples Library and go to Communications block and double click on UART Hello
World.

*i Library: mbd_mpc574x_examples/MPC574x MCU Targeted Simulink Models/Communications - Simulink - O X
File Edit View Display Diagram Analysis Help
E-o-B e 2 8EE-0-

Communications

mbd_mpc574x_examples P MPC574x MCU Targeted Simulink Models P CDmmunloat\ons v
Q S of s s el st ok a0 vkt S, R e

6 example description for setting the board correctly for a succesfull communication

T |

O

(i

»

Ready 90%

The Simulink uart hello world mpc574xP.mdl model will open. This model
programs the MPC5744P MCU to sent a message over the UART.

Model Based Design Toolbox MPC57xx Series 2-17
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’i uart_hello_world_mpc574xP - Simulink
File Edit View Display Diagram Simulation Analysis Code Tools Help

-=-8 @ -E-e G® P> = - w

uart_hello_world_mpc574xP

Normal

- ~ Pié
€/ v

uvart_hello_world_mpc574xP

Model Name: uari_hello_world_mpcS74xP
Deseription: This example demonstrates the usage of all simple UART transfer.

In this example we just output "Hello World" [..] message in the terminal.

Once the connection is established, you should see the "Hello World" [..] messag

&

To validate the application, after connecting the board to the compuiter, open a serial terminal and connect to the specific COM port
e

MCU and UART configuration

I T A 5

Target : MPC5744P 384KB SRAM
Package : 144-LQFP
System clock : 200 MHz
XTAL clock : 40 MHz
Compiler : $32 Design Studio

UART Config
Instance : 1
Baud rate : 115200

v @ B

Ready

Target Type : FLASH e —
Download Code after build : (COM1, 115200) Wt L
Step Tick Interrupt Priority : 1
12
MBD_MPC574x_Config_Information
UART send string
uint8(Hello World!!! Press RESET to see this msg again’) |—l data UART1
&
UART_Transmit
87% FixedStepDiscrete
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Follow the next steps to run the example:

1. Double click on MBD MPC574x Config Information block and setup the

Download Config parameters according with your PC and HW setup

Block Parameters: MBD_MPC574x_Config_Information
MBDTBX_EC_MPC574X (mask) (link)

Model Based Design Toolbox Config block for MPC574x family of processors.

Default Password

BAM Password OxFEEDFACECAFEBEEF
(] BAM Manual Start Address and Code Size
BAM Start Address 0

BAM Code Size 0

Cancel Help

MCU  Build Toolchain | Target Connection | Diagnostics
Mode

] Processor-in-the-Loop (PIL) Mode Download

Download Code after Build

Download settings

Delay before start of application (ms) \5000

Boot Assist Module (BAM) Restart Request

Serial

COM Port COM30 © Refresh
Baud Rate 115200 <
Pil Settings

PIL Interface Serial 0

Apply

2. Apply and close this window.
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3. PressBuild Model button and wait until the code is generated, compiled and
downloaded to the evaluation board.

*i uart_hello_world_mpc574xP - Simulink - (] X
File Edit View Display Diagram Simulation Analysis Code Tools Help
- [ EE = - ( iii
o8 G -EH-@g®P = o 1 @]
uart_hello_world_mpcs74xP
® uart_hello_world_mpc574xP hd
{
Model Name: uart_hello_world_mpeS74xP
@ Descriptien: This example demonstrates the usage of all simple UART transfer.
. In this example we just oulput *Hello World" [.] message in the terminal.
- To validate the application, after connecting the board to the eomputer, open a serial terminal and connect to the speciic COM port.
Once the connection is established, you should see the “Hello World" [..] message
&l
M MCU and UART configuration
Target : MPC5744P 384KB SRAM ART Goh
Package : 144-LQFP Instanca - 1
System clock : 200 MHz Baud rate : 115200
XTAL clock : 40 MHz
Compiler : $32 Design Studio 2
Target Type : FLASH €
Download Code after build : (COM30, 115200) UART_Config
Step Tick Interrupt Priority : 1
&
MBD_MPC574x_Config_Information
UART send slrlng
uintB{Hello World!!! Press RESET lo see this msg again') |—> cata UART1
7]
&
[F] UART_Transmit
»
Ready 87% FixedStepDiscrete

4. Wait until the application is built and the following message is displayed on the screen.
Press the board reset button SW3 and then (within 5 seconds) press the OK button to

start the application programming to the target.

4 Message Box

Please restart Evaluation Board to move processor in BAM mode and press

OK.

5. Wait until the BootLoader finishes the flasing of the application to the target processor.

RAppID BL Progress - O X
6 Programming MCU APP 32%

7. Open any UART terminal for the virtual COM port assinged and set up the baud rate at
115200, data bits 8 and parity none.
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8. Press the reset button on the evaluation board.

9. The MPC5744P MCU sends “Hello World!!! Press RESET to see this
msg again” message over the UART and the UART terminal should display it.

2P COM30 - PuTTY - O X

Congradulations! You succedded with running your first example created with
Model-Based Design Toolbox for MPC57xx
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