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Getting to Know the 
Easy-to-Use FreeMASTER
Runtime Debugging Tool – Now 
Part of MCUXpresso SDK
Brendon Slade
NXP MCU Ecosystem Team
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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
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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. 
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WHY IS  FREEMASTER USED?

• Debug and tune at run time, changing algorithm parameters while code is running
• System dynamics can be monitored/controlled
• Enables UI concepts to be easily prototyped
• Linking to custom frameworks using ActiveX for logging, modelling and analysis
− E.g. Matlab, Excel, etc.
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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
• Enable customers to focus on differentiation
• From NXP and partners

Enabling Tools Technologies
• Partner IDEs 
• Debug Probes
• Development Boards
• From NXP and partners  FreeMASTER
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STREAMLINED MCUXPRESSO DEVELOPMENT FLOW
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Or use MCUXpresso IDE new project wizard and 
peripheral config tool to select and configure 
drivers and middleware

EVALUATION TO PROOF-OF-CONCEPT ON NXP EVALUATION BOARDS

Modify pin/clock settings for your application
Simple, push button updates into IDE project

Import/clone one of a large range of SDK examples
Easy selection from with MCUXpresso IDE

FreeMASTER:
Visualize data in real time
Implement debug control interfaces

The picture can't be displayed.
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NXP FREEMASTER
ADVANCED DATA V ISUALIZATION AND CONTROL

• Enables runtime configuration & tuning of 
embedded software applications

• Enable HTML/JScript, Excel, Matlab or other 
scriptable framework to add MCU hardware to a 
control loop

• Used as UI for NXP’s Motor Control, Touch 
Sensing and Wireless Charging stacks
− Also available for any custom application

Communication DLL Library

MCU Memory Access

Share any connection
over the internet

Direct memory access using
j-Link, CMSIS-DAP or P&E

Connect over UART, 
USB-CDC or CAN
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SELECTING FREEMASTER AS AN OPTION IN  MCUXPRESSO SDK BUILDER

• 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
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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

• Select FreeMASTER from Middleware
• Configure freemaster_cfg.h for project needs

(in the source directory with main project) 
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FREEMASTER 3 .0
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FREEMASTER L ITE

• 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 L ITE



1 4PUBLIC
NXP, THE NXP LOGO AND NXP SECURE CONNECTIONS FOR A SMARTER WORLD ARE TRADEMARKS OF NXP B.V. 
ALL OTHER PRODUCT OR SERVICE NAMES ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. © 2020 NXP B.V.

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

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

FreeMASTER Support devices
Supported Devices Tab (FreeMASTER landing page)

MCUXPRESSO SOFTWARE AND TOOLS
ADDIT IONAL WEB RESOURCES

Website /
Community

Website /
Community

Website /
Community

Website /
Community

Website /
Community

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
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SHARE YOUR FREEMASTER DASHBO ARD DESIGNS WITH THE NXP COMMUNITY
GET A FREE BOARD!  

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

How to participate? 
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 , LPC55S28 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!

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

• Part 1: Today
Get to Know the Easy-to-Use FreeMASTER Runtime Debugging Tool – Now Part of MCUXpresso SDK 

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

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

• Part 4: Tuesday, May 12 | 10 AM CDT | Register Here >> 
Getting Started with FreeMASTER Lite and JSON-RPC Protocol: From Scripting to Visual Dashboards 
with Python and JavaScript

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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