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AGENDA

- FreeMASTER and MCUXpresso overview
- Where to find examples in MCUXpresso SDK

- Example walk through
- Using FreeMASTER to view/control an application with no modifications
- MCUXpresso SDK FreeMASTER examples
- Exchanging data with another application (Excel)

- Introduction to other capabilities

-Q&A



FREEMASTER PURPOSE AND ORIGINS

- From beginnings in 2000, initially used for real-time variable monitoring

- Evolution has continued, with extension of connection interface options
- UART, CAN, BDM/PD-BDM and JTAG/SWD (debug channels), or custom

- Four aspects
- Connect: ...to the board over UART, CAN, BDM, JTAG/SWD or custom interface
- Monitor: read and variables in run time

- Control: write variables and send commands
- Share: ...access to control and display variables. HTML/Javascript pages, Matlab, Excel, etc.



WHY IS FREEMASTER USED?

- Debug and tune at run time, changing algorithm parameters while code is running
- System dynamics can be monitored/controlled

- Enables Ul concepts to be easily prototyped
- Linking to custom frameworks using ActiveX for logging, modelling and analysis
- E.g. Matlab, Excel, etc.



THE MCUXPRESSO ECOSYSTEM

> Core Technologies from NXP
- MCUXpresso IDE
- MCUXpresso SDK
- MCUXpresso Config Tools
- MCUXpresso Secure Provisioning Tool

> Enabling Software Technologies

| , | - Run time software libraries and middleware
MUXp resso | - Enable customers to focus on differentiation
| - From NXP and partners

> Enabling Tools Technologies
- Partner IDEs
- Debug Probes
- Development Boards
- From NXP and partners > FreeMASTER




STREAMLINED MCUXPRESSO DEVELOPMENT FLOW

IAR Embedded Workbench

FreeMASTER

Mass
Production
Enabli .
Tohnoloes Final product
~\ \ \ e ~\ \
._C \ \ \ \ \ \
Device Evaluate/ Proof of Prototype Develop Trial Mass

selection Learn concept bring up production production



EVALUATION TO PROOF-OF-CONCEPT ON NXP EVALUATION BOARDS

Modify pin/clock settings for your application

Import/clone one of a large range of SDK examples
Simple, push button updates into IDE project

Easy selection from with MCUXpresso IDE

Examples
| type to filter
Mame
> [] E FreeMASTER_sxamples
=
» [ £ aws_examples
s> [ £ emsis_driver_sxamples
g - — miom
» [ £ component_examples_lpc
=
> [ £ demo_apps
» [] £ driver_examples
= )
w @] = emwin_examples
[ = emwin_serial_terminal
[0 = emwin_slide_show
] = emwin_temperature_control
» [ E fatfs_examples
w1 S hwuin evamnles

PR ee——

Or use MCUXpresso IDE new project wizard and
peripheral config tool to select and configure
drivers and middleware




NXP FREEMASTER

ADVANCED DATA VISUALIZATION AND CONTROL ——
- Enables runtime configuration & tuning of = g [Fl—l—
embedded software applications H

- Enable HTML/JScript, Excel, Matlab or other
scriptable framework to add MCU hardware to a ;
control | oop B =

- Used as Ul for NXP’s Motor Control, Touch
Sensing and Wireless Charging stacks

Communication DLL Library

PEAK o %KBE{KW
_ . . . System \_ IX)S“EME@ ) ‘u - 3 2
Also available for any custom application wrona, | IXXETS Voo Sy Oy -
IN STRUMENTS BY HMS NETWORKS %m é—,
ZLG GLINKER @ﬁ@lfr’@

Connect over UART, Direct memory access using Share any connection
USB-CDC or CAN j-Link, CMSIS-DAP or P&E over the internet



SELECTING FREEMASTER AS AN OPTION IN MCUXPRESSO SDK BUILDER

NXP - Partner - X | 4& SiSonic™Surfa: X | 4& spkD64ihtdh-1 X |

c @ mcuxpresso.nxp.com/en/builder

i oApps @ myapps

A

SDK Dashboard

GENERAL

.
Q

Select Board

Explore

ADMINISTRATION

MXP ﬂ MCU projects ° Ecosys

SDK Builder

NXP Powerpoir X

a Enablement a GuestWifi

FreeMASTER 3. X | b Ecosystem &To X

Embedded World 2... : FreeMASTER 3.0

Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.

Developer Environment Settings
Selections here will impact fles and examples projects included in the SDK snd Generated Projects

SDK Version

270 20191219 REL_270_REL11_RFP_R~

A Nofifications Filter by Name, Category, or Description. ..
X Preferences
S Name = Category *
DOWNLOADS O AWS loT Middleware
@ MCUXpresso IDE
canopen Middleware
#& MCUXpresso 0
Config Tools
Embedded -
B Offiine data O Wiardoul LA BT
® MCUXpresso O emiVin Middleware
Secure Provisioning
1] ] FaFs Middleware
NTERNAL * (]  FreeMASTER  Middleware
i Deployed Releases
O littlevgl Middleware
? Hardware in Releases
IwlP Middleware
kel Apalytics D !

Web: 2.18.10.dev1, Builder: 2.18.5 Privacy Policy

This MCUXpresso SDK configuration is available for direct download

Terms of Use

Toolchain / IDE

Description

AWS loT

CANopen Stack -
MicreCANopen Plus

Embedded Wizard GUI

em\Win graphics library
FAT File System stack

FreeMASTER run-time
debugging tool

littlevgl graphics library

TCP/IP Networking Stack

Contact

Host 03

MCUXpresso IDE ~ Windows

Select All Unselect All

Dependencies

Amazon FreeR1035, mbedtis,
IwiP, wifi_gca

-

s

B8 SOK Builder | ¢

®x  +

ax % 0

a Microcenter @ MIR NDA toal

The LPCXpresso54628 is an development platform

LPC54628 MCU
Hardware Details
Board
Device

Core Type /
Max Freq
Device
Memory Size

SDK Details
SDK Version
SDK Tag:
Host 05:

Toolchain:

Middleware:

Documentation

@ AP| Reference
Manual

[ Getting Started
Guide

[A Release Notes
[A Change Log

® 2020 NXP Semiconductors. All rights reserved.

LPCXpressobd628
LPC54628
Cortex-M4F / 220MHz

512 KB Flash
192 KB RAM

27.0 (released 2019-12-19)
REL 2.7.0_ REL11_RFP RC3 4
Windows

MCUXpresso IDE

sdmmc stack

- Available for all supported
toolchains

- MCUXpresso IDE
- Arm Keil uVision
- IAR EWARM

- GCC w/ cmake

- FreeMASTER is also included
in the SDK packages that can

be installed directly from
MCUXpresso IDE



ADDING FREEMASTER TO A PROJECT (IN MCUXPRESSO IDE)

- For New Projects, select FreeMASTER as a middleware option

- For an existing project, right click on project then select Manage SDK components

< SELTIIT T ‘ <terminated> lpcxpresso33s28_frstr_exam
Launch Configurations b [MCUXpresso Semihosting Telnet o

Utilities >

X ¥

>

5DK Management tH  Manage SDK Components
Tools d>¢) Refresh SDK Coemponents
Validate it Add SDK Part Support

MCUXpresso Config Tools > ‘

% B K

Run C/C++ Code Analysis

Team >

- Select FreeMASTER from Middleware

- Configure freemaster_cfg.h for project needs
(in the source directory with main project)

s Manage SDK components for project frdmbkf4f_led_blinky
1, Adding/removing components could potentially break your project. Please use this feature carefully.
Available SDK components
Copy sources
[l Import other files
Components
Add or remove SDK software components
Operating Systems | Drivers | CMSIS Drivers | Utilties | Middleware . Boa)d Components | Abstraction Layer | Software Components
Middleware
|t}-petc filter
MName Description
[ E AWSIoT
[0 £ AzureloT
[ £ File System
[0 £ Graphics
[ £ Memaories
[ £ Network
[] £ Operating System
g Securlt}r
Osv
g ereless
[ gt USB OTG USB OTG stack
[ 4k USB common USB common
[ dgt USB device USB device stack
[ 4g+ USB host USB host stack
#D 4t freemaster FreeMASTER run-time debugging tool
[ 4t Whb MNXP Low Voltage H-Bridge driver
[ & sigfox MNXP Sigfox driver
5
@
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FREEMASTER 3.0

Target Microcontroller Board

UART

uUsB

CAN

JTAG/SWD

MathWorks and MATLAE are trademarks or registered trademarks of The MathWarks, Inc.
TensorFlow, the TensorFlow logo and any related marks are trademarks of Google Inc

Desktop FreeMASTER

Embedded Control Page
el ToH

Communication DLL

Serial / USB-CDC JSON-RPC Server

USE to CAN

Debug Protocols

3rd-party Apps
local or remote

JSON-RPC Clients
G? e

nqdc

ActiveX Clients
[ §

4\ MathWorks
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FREEMASTER LITE

- FreeMASTER core without user interface, to be used with other applications
- Runs “invisibly” on PC connected to target
- Supports JSON-RPC with third-party applications

- For example, demos seen today could be seen (HTML page with gauge/buttons) on a
standalone browser

- Not variables, graphs, recorder
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FREEMASTER LITE

Target Microcontroller Board

UART

UsB

CAN

JTAG

TenzorFlow, the TensarFlow loge and any related marks are trademarks of Google Inc.

FreeMASTER Lite Service

Embedded Control Page

.« Communication DLL JSON-RPC Server

+— Serial / USB-CDC

USE to CAM Web Server

Debug Protocols retrieved pages

Windows® /
Linux® PC

3rd-party Apps
local or remote

JSON-RPC Clients

ﬂudﬂ' e,

Weab Browser
Control page
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MCUXpresso

Software and Tools

UNIFIED SUITE OF
TOOLS FOR EASY
DEVELOPMENT
WITH NXP MCUs

MCUXPRESSO SOFTWARE AND TOOLS
ADDITIONAL WEB RESOURCES

MCUXpresso Software and Tools Overview Page:
https://www.nxp.com/mcuxpresso

MCUXpresso Software and Tools Community Site:
https://community.nxp.com/community/mcuxpresso

EREEN=RTS]
(_IDE ) CFG SEC
Website / Website / Website / Website / Website /
Community Community Community Community Community

FreeMASTER Support devices

Supported Devices Tab (FreeMASTER landing page)
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https://www.nxp.com/mcuxpresso
https://community.nxp.com/community/mcuxpresso
https://community.nxp.com/docs/DOC-333073
https://www.nxp.com/design/software/development-software/freemaster-run-time-debugging-tool:FREEMASTER?tab=In-Depth_Tab
https://community.nxp.com/docs/DOC-333073
http://www.nxp.com/mcuxpresso/sdk
https://community.nxp.com/community/mcuxpresso/mcuxpresso-sdk
http://www.nxp.com/mcuxpresso/ide
https://community.nxp.com/community/mcuxpresso/mcuxpresso-ide
http://www.nxp.com/mcuxpresso/config
https://community.nxp.com/community/mcuxpresso/mcuxpresso-secure-provisioning-tool
http://www.nxp.com/mcuxpresso/secure
http://www.nxp.com/mcuxpresso/secure
http://www.nxp.com/freemaster
https://community.nxp.com/community/freemaster?tid=community

SHARE YOUR FREEMASTER DASHBOARD DESIGNS WITH THE NXP COMMUNITY

Why?
To build a robust community of support for FreeMASTER with idea share.

1. Submit your idea through June 19, 2020 to the NXP Community, request your board
of choice (one of the following: I.MX RT1020 EVK, LPC55528 development board and
S32K144EVB), available on first come, first served basis until quantities are depleted.

2. Once you've created your code example, post a brief description and a screenshot
of your dashboard along with a ZIPped code to the original blog comment thread.

Click here for complete details!
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https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-rt1020-evaluation-kit:MIMXRT1020-EVK
https://www.nxp.com/design/software/development-software/lpcxpresso55s28-development-board:LPC55S28-EVK
https://www.nxp.com/design/development-boards/automotive-development-platforms/s32k-mcu-platforms/s32k144-evaluation-board:S32K144EVB
https://community.nxp.com/community/mcuxpresso/blog/2020/04/28/share-your-freemaster-dashboard-designs-get-a-free-board

HOW TO CONTROL AND VISUALIZE DATA FROM YOUR EMBEDDED APPLICATION WITH
FREEMASTER | A FOUR-PART WEBINAR SERIES

Get to Know the Easy-to-Use FreeMASTER Runtime Debugging Tool — Now Part of MCUXpresso SDK

- Part 2: Thursday, April 30 | 10 AM CDT |
Tips for Enhancing Embedded Applications with FreeMASTER Ul from Various Development
Environments like S32DS and Matlab/Simulink

- Part 3: Tuesday, May 5| 10 AM CDT |
Introduction to FreeMASTER Dashboard Coding Using HTML, JavaScript, ActiveX and JSON-RPC

. Part 4: Tuesday, May 12 | 10 AM CDT |

Getting Started with FreeMASTER Lite and JSON-RPC Protocol: From Scripting to Visual Dashboards
with Python and JavaScript
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https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fapp.contact.nxp.com%2Fe%2Fer%3Felq_mid%3D7988%26elq_cid%3D2193576%26s%3D1764%26lid%3D15640%26elqTrackId%3D8a01df65e65b4d9ebb96ebc821f5c6f1%26elq%3D3714f15bc5b44b5798ee604ad390e121%26elqaid%3D7988%26elqat%3D1&data=02%7C01%7Cmonica.velez%40nxp.com%7Ce9fcff93b1bf4536970508d7e6c599d5%7C686ea1d3bc2b4c6fa92cd99c5c301635%7C0%7C0%7C637231608675662001&sdata=T23vjEJJH5DPFjspp7wESa2tabvtXfEr05ELODFxauw%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fapp.contact.nxp.com%2Fe%2Fer%3Felq_mid%3D7988%26elq_cid%3D2193576%26s%3D1764%26lid%3D15639%26elqTrackId%3D1b4ce26d1c38482798d75a002bcc11c0%26elq%3D3714f15bc5b44b5798ee604ad390e121%26elqaid%3D7988%26elqat%3D1&data=02%7C01%7Cmonica.velez%40nxp.com%7Ce9fcff93b1bf4536970508d7e6c599d5%7C686ea1d3bc2b4c6fa92cd99c5c301635%7C0%7C0%7C637231608675662001&sdata=E95dvAZrm9yTZWBbLjIOdmtGdKpce8IQe8YxQ6AWjRw%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fapp.contact.nxp.com%2Fe%2Fer%3Felq_mid%3D7988%26elq_cid%3D2193576%26s%3D1764%26lid%3D15638%26elqTrackId%3D003614298f7042f6b2456618ed8d21a7%26elq%3D3714f15bc5b44b5798ee604ad390e121%26elqaid%3D7988%26elqat%3D1&data=02%7C01%7Cmonica.velez%40nxp.com%7Ce9fcff93b1bf4536970508d7e6c599d5%7C686ea1d3bc2b4c6fa92cd99c5c301635%7C0%7C0%7C637231608675671997&sdata=ZRRlfiFxjhmO37SIK%2Be8xvFr98o%2B5A9nxFttVhZmup8%3D&reserved=0
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